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Ape (Pro, C.), Meteorology and Gendesy, 141; Remarkable 
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Abbott (Charles Conrad), Travels ina Tree-top, 295 

Abbott (Miss EF C.), on the Evolation of the Vertebral Column 
of Fishes, 516 

Abney’s (Capt.) Photographs of Flames, 285 

Aborigines of Western Australia, the, Alhert F. Calvert, 474 

Ahraham (II.), Method for Measuring Self and Mutual Induc- 
tion, 15 

Academy, American; Election of Officers, 153 

Accademia dei Lincei, the, Annual Meeting at Rome, 304 

Acoustics: New Method for Determining Pitches of High 
Tuning-forks, F. Melde, 155; Transmission of Sounds, H. 
Gilbault, 167; Hawksley’s Sonometer, 182 ; on the Veloci- 
ties of Sound in Air, Gases, and Vapours for Simple Tones 
of Different Pitches, fames Webster Low, 334; Prof. Miins- 
terberg and Mr. A. IT. Pierce on the Localisation of Sound, 
621 

Acquired Characters, the Inheritance of, Leonard 11ill, 617 

Adam (Paul), the Emetics, 167 

Adler (Dr. Hermann), Alternating Generations: a Biological 
Study of Oak Galls and Gall Flies, 5.45 

Adulteration of Compressed Oxygen, 620 

Aero-Therapeutics, or the Treatment of Lung Diseases by 
Climate, Charles Theodore Williams, 99 

Aeronautics: Ilerr Otto Lillenthal’s Serious Accident, 343 : 
towards the Efficiency of Sails, Screw-Propellers in Water 
and Air, and Aeroplanes, Lord Kelvin, P.R.S., 425; Aero- 
planes, Hiram S. Maxim, 489; Steam and Aerial Navigation 
foreshadowed by Roger Bacon, 481; Progress in Flying 
Machines, O. Chanuté, $69; Manual Pratique de ]'Aéronante, 
V. de Fonvielle, 569 

Aerotonometer, a New, Prof. Fredericq, 461 

-Estheties, Pain, Pleasure, and, Henry Rutgers Marshall, 3 

Affiliated Societies of the American Association for the Ad- 
vancement of Science, the, 608 

Africa: Scheme for the Protection of African Mammals, 130; 
Timbuktu, 154; Stratigraphy and Physiography of Libyan 
Desert of Egypt, Capt. 11. G. Lyons, 166 ; Geology of South 
Africa, 1). Draper, 167; Occurrence of Dolomite in South 
Africa, D. Draper, 167; Geology of British East Africa, Dr. 
J. W. Gregory, 167; the Voruba-Speaking Peoples of the Slave 
Coast of West Africa, Col. A. B. Ellis, 221 ; the Cultivable 
Land on Kilimanjaro, Dr. Brehme, 305; Mr. Scott Elliat’s 
Ruwenzori Expedition, W. T. Thiselton-Dyer, F.R.S., 549; 

Agamennone (Dr. G.) on the New Cantinnous- Record Seismo- 
metrograph of Collegio Romano, 362 

Agassiz (Alexander), the Coral Reefs of the Bermudas, 235 

Agriculture: the Potato Disease /7/ylophthora infestan:, 
Thomas Carrol, 63; the Origin of Culuvation, Grant Allen, 
66; Manures and the Principles of Manuring, C. M. Aikman, 
75; Carbon Bisulphide as a Fertiliser, Aime Girard, 943 1he 
Kmployment of Disease causing Microbes for Destroying 
Field Vermin, Gerald MeCarthy, 131; Agricultural Knto- 
mology, Ifandbook of the Destructive Insects of Victoria, 
C. French, 243 ; Grass-destroying Caterpillar Plague in Scot- 
land, Miss Ormerod, 251; Insect Ravages in India, Ilan. Ie 
Buckingham, 27.4; \lgeeand Nitrogen-I*ixation, [lerr Ko sa 
witch, 276; Vasteur Institute, Paris, xperimental Study of 
Means of Defence against Destructive Insects, 482; Assimi- 
lability of Potash by the Action of Nitrates in poor Siliccous 
Soils, 1. Viehard, 491; on Diptera barmful to Cereals, 
Paul Marchal, 516; Agricultural Zoology, Dr. J. Ritzema 
Bas, 567 

Aikman (C, M.), Manures and the Principles of Manuring, 75 


Air, the Eleetrification of, Lord Kelvin, P.R.S., and Magnus 
Maclean, 280; Prof. J. J. Thomson, F.R.5S., 296 

Akas, the Poisoned Arrows of the, Prof. L. \. Waddell, 395 

Albany Museum, Grahamstown, Report of, 275 

Albatross, Flight of the, A. Kingsmill, 572 

Albion Colliery Explosion, the, Pro®™ IT. 2. Dixon, 429 

Albrecht (Prof. Kk. M.), Death of, 553 
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M. M. Pattison Muir, Prof. Ilerbert McLeod, F.R.S., 50 

Algee and Nitrozen-fixation, Terr Kossowitch, 276 
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Johnstone on, 434 

Algedonies: Pain, Pleasure, and 
Marshall, 3 

Allen (Edgar J.), Studies on the Nervous System of Crustacea, 
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Bernhard Wiesengrund, 394 ? 

Alloys, Thermoelectric IIeights of Antimony and Bismuth, 
C. C. Hutchins, 515 

Alpenverein, German and Austrian, 414 : , 

Alpine Geology : Ein Geologischer (uerschnitt durch die Ost 
Alpen, A. Rothpletz, Dr. Maria M. Ogilvie, 27 

Alps, M. Bertrand on the Structure of the French, 510 

Alps, Prof. Suesson the Southern and Northern, 510 

Alps, Eastern, with Prof. lleim in the, 526 

Alps, the Glacial System of the, B. Tlobson, 602 _ 

Alps of Dauphiny, Observations of the Pendulum in the, 635 

Alsace and Lorraine Meteorological Observations, 1892, 430 

Aluminium upon the Carbon in Ferro-carbon Alloys, Mr. T.W. 
llogg on the Influence of, 460 

Aluminium Violins, Mr. Springer, 485 

America: American Meteorological Journal, 21, 141, 18S, 334, 
612 ; American Journal of Mathematics, 69, 283 ; Amenean 
Journal of Science, 91, 235, 334, 440, 5%5, 6343 Mount 
Logan the loftiest Peak in North America, 131; .\merican 
Academy, Election of Officers, 153; Biological Station es- 
tablished at Iavana, Illinois River, 275 ; Migration and the 
Food Quest, a Study in the Peopling of America, O. T. 
Mason, 361: International Congress of Americanists, 393: 
American Association for the Advancement of Science, 1)r. 
W. IL. Hale, 458; Meeting at Brooklyn, 458; Prof. Ifark- 
ness on the Magnitude of the Solar System, 458, 532 ; George 
C. Comstock on Binary Stars, 458; Dr. Daniel G. Brinton 
onthe Aims of the Association, 485 ; Miss Mary Noyes on 
the Influence of Ileat and Ilectricity upon Young’s Modulus 
fora Piano Wire, 485: Aluminium Violins, Mr. Springer, 
485: some Peculiar Lightning Mlashes, A. MeAdie, 485 ; 
ona Phonographic Method of Recording the Change in .\ - 
ternating Electric Current, C. J. Rollesson, 485; on the 
Resistance of Materials under Impact, Dr. Manstield Merri- 
man, 486; Methods of Testing Automatic Fire Sprinkler 
leads, Prof. Jacobus, 486 ; Niobrara Chalk, Samuel Calvin, 
486; on the Water Resources of the United States, Major 
J. W Powell, 486 ; the Age of Niagara Falls, Prof. Spencer, 
486; the Relation of the Age of Type to Variability, VProf. 
I. 11. Bailey, 487 ; on the Struggle for Existence under Cul- 
tivation, Prof. L, II. Bailey, 487; Iluman Faculty as «deter- 
mined by Raee, Dr. Frank loaz, 487; Variations in the 
Human Skeleton and their Causes, Dr. Daniel G. Brinton, 
487 : Conclusions on the Hicroglyph ‘‘ pax,” M. IT. Saville 
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Dr. Brinton, 487; Salt in Savagery, F. II. Cushing, 487 ; 
Ears af Corn from Prehistoric Grains, WW. Sturtevant, 488; 
Indexing of Chemical Literature, 539 ; Affiliated Societies of 
the American Association for the Advarcement of Science, 
608; the Effect of Glaciation and of the Glacial Period on 
the Present Fauna of North America, Samuel HI. Seudder, 
515; on the Reproductive Elabits of the American Lobster, 
F. 1. Herrick, §53:; North American Moths, Ir, John B, 
Smith, W. F. Kirby, 619: on the Arachnid Affinities of the 
American King-Crab Zrmulu-, 621 
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Archwology : Death of Sir Menry Layard, 250 

Archzopteryx, on the Wing of, viewed in the light of that ot 
same Modern Birds, W. P. Pyeraft, 435 

Archoplasm, the, and Attraction Sphere, |. E. S. Moore, 478 

Arctic and .Antarctie Marine Fauna, Dr. John Murray, 443 

Arctic I:xploratien: the Arctic Kapeditions of 1894, Dr. 
Ilugh Robert Mill, 57; [low 1 discovered the North Pole, 
J. Munro, 140; the Peary Expedition, 581 ; Sailing of the 
Peary Auxihary Expedition, 250; Letter from Lieut. Peary, 
€03; Two Aretic Expeditions in one Day, Dr. W. TH. Tale, 
296 ; Wellman Arctic Expedition, 273, 304; News of the, 


Amsterdam Royal Academy of Sciences, 24, 144, 240, 311 360: Snpphies for the Wellman Expedition, 393; Cook's 
Anzsthesia, Dr. W. T, G. Morton’s Claims to the Discovery Greenland Expedition, 429: Keturn of Pr. Cook's Arctic 
of, L. Snell, 420 Expedition, 481; Death of Sir Edward Augustus Englefield, 
Anatomy: Anatomy of Dumb-bell Shaped Bone in Ornitho- F.R.S , 480; the Ff Tadieard Expediuon, 603; the Trevor- 
thynehns, Prof. J. T. Wilson, 06 ; External Anatomy of the Battye Expedition, 603 
Chinese Brain, C. II. Bond, 111; the Presternal Musele, O. © Arctowski ([1.), Properties of Carbon Bisulphide, 165; Soln- 
Lambert, 490 bilities of HJaloid Salts of Mercury in Carbon Bisulphide, 165 
Ancient Astrcnomy, Paul Tannery, 265 Arctowski |Prof.), Mode of Converting Oxide of Iron ints 
Andromeda, the Great Nebula in, C. Easton, 547 Hlaematite Crystals, 3c6 
Animal, the, as a Machine and a Prime Motor and the Laws of | Arizona, the Lowell Ooservatory, Jolin Ritchie, jun., 149 
Energetics, R. IL. Thurston, 474 Arkansas, Vornado at Little Rock, 5So 
Animal Variation: Materials for the Study of Variation, treated | Arloing (S.), the Microbe of Contagious Peripnenmonia in 
with especial regard to Discontinuity in the Origin of Cattle 287 
Species, W. Bateson, Prof. W. F. R. Weldon, F.R.S., 25 Armstrong (Dr. H. E., F.R.S.), on the Publication of Scientific 
Annalen des K. K. Naturhistorischen [lofmuseums, 2t Literature, 159; Scientite Mducation and Research, 211 ; 
Annals of the Russian Geographical Society, 621 Scientific Method in Board Schools, 631 


Anthropology: Morphological Peculiarities in Natives of Panjab, | Army Examinations, the Report of the Commiltee on, 125 


Prof. R. If. Charles, 16; Prehistoric Remains in lforida, 
Dr. De W. Webb, 16; Bulletins de la Societe d Anthro- 
pologie de Paris, 21, 441, 490; Mcmoires de la Socic é 
d'Anthropologie de Paris, 441; the Natives of Lifou, 
J. Deniker, 21; L’Anthropologie, 91, 490; Notes for His. 
tory of Primitive Art, Ed. Pietto, 91 ; the Female Deity and 
seulptnres of the Allee Converte of pone, 15. Cartailhac, 
gi; the Hamites of Eastern Africa, Maurice Ielafosse, 91 ; 
Probable Age of Swiss Lacnstrine Stations, If, Vouga, 91; 
the Yoruba-Speaking Peoples of the Slave Coast of West 
Africa, Colonel A. B, Ellis, 221; Among the Tarahumaris, 
Dr. Carl Lumholtz, 234; Supposed Aboriginal [loe, R. 
Etheridge, 239; Opening Address in Section II of the 
Uritish Association by Sir W. It. Flower, F.1RLS., 387; the 
Poisoned Arrows of the Akas, Prof. L. A. Waddell, 305; 
on the Warions Forms of the Teeth of Different Races, Dr. 
I. Regnault, 441; Recherches Ethnologiques sur le Morvan, 
Ab. Hovelacque and Georges Herve, 441; the Anthropology 
of France, Dr. R. Collignon, 441; Monument erected in 
honour of Armand de Qunatrefages, 481; Dr. Frank Boaz on 
{fuman Faculty as determined by Race, 487 ; Variations in 
tae Human Skeleton and their Causes, Ir. Daniel G. Brintoa, 
4573 dalt in Savagery, F. 11. Cushing, 487; Photographs of 
the Inhahitants of the Mergni Islands (the Selungs), 490; 
Vrehistoric Crania of Patagonia, Dr. KR. Verneau, 490; Pot- 
tery of the Gall'¢ Epoch, Octave Vaunvill¢, 490; Funeral Rites 
in Madagascar, Antony Jully, 490: Instinctive Attitudes, 
ITiram M. Stanley, 596; R. Etheridge onthe Ku Jitcha Shoes 
of Central Au tralia, 636 (See a/so Section II of the British 
‘A ociation) 

\nthroyomerrical System of Identification used in Bengal, 326 

Anthropometrical System of Measurement of Criminals to be 
adopted in England, 483 

Anthropometry: Incomparability of Nasal Indices derived 
from Mea®nrements of the Living Head with those de luced 
from Observation of Skulls, Dr. kh. Plaveleck Charles, 482 

Ante Vivi ectioniws, the, Dr. Louis Kubinsen, 234 

me iifectionists anf Pasteur’s Anti-Rabic Treatment, 
the, 14 : 

Antigua, Drought at, ©. A. Barber, 475 

Vnitone Properties of the BY od of the ‘Terrestrial Salamander 
Swimandra mrt 7 agiinst Curare, an some, C. I'hisalix 
and Ch. Cantejean, $44 

Aye Peryet of the Ancient Leyptiang, the, Dr. FE. Mahler, 2541 

\ppleyard (Rollo), Mielectrie, 93 

Apo, Rewent Change in the Character of, 246: Dr. ©. Z. 
Taang e's lewmarches at Turn, on the, 393 

Arabia, South, Exploration of the Hadramua, JT. tent, 90 

ee 1 Affnitiet cf the Amencan King-crib Lisanti, on 
the, 621 

Ararat, ‘Thermomern. Obe vationt on the Summit of, M. 
Venukef, 555 


Army Regulations, New, Rev. Dr, A. Irving, 245 

Arno (Riceardo’, New Electrical Rotation Experiment, 155 

Arnold (Prof. }. O.), Physical Intlnence of certain Elements on 
Iron, 38 ; Conditionsin which Carbon Ixists in Steel, 143 

Arnold-Bemrose (1. 11.), Derbyshire Carhoniferous Dolerites 
and Tufts, 190 

Arrows, the Poisoned, of the Akas, Prof. L. A. Waddell, 3905 

Articulates, [erivation and Homologies of, J. D. Da a, 91 

Ascent of Man, the Lowell Lectures on the, llemy Drummond, 
147; Mrs. Lynn Linton, 489 

Ascoli (M.), an the WKadial Distribution of the Induced 
Magnetism in an Iron Cylinder, 604 

Asia, ** Witter's,”’ Russian Addenda, P. P. Semenoff, I. D. 
Chersky and G. G. Von Petz, 471 

Aspects of Modern Stay, R. A. Gregory, 422 

Asterina sitbosa, Naviations in Larva of, I. W. MacBride, 143 

eiofertna gibbosa, the Deposition of Ova by, Henry Scherren, 
246 

Asteroids, the Mass of the, B. M. Roszel, $7 

Astor (John Jacob), a Journey in Other Worlds, R. A. Gregory, 

2 

ee a Treatise of Natal Astrology, G. Wilde and J. 
Dodson ; the Son! and the Stars, A. G. ‘Trench, 219; Studien 
uber Claudius Ptolemans, ein Beitrag zur Geschichte der 
gricchischen Philosopbie und Astrologic, Franz Moll, 398 

Astronomy: an Astronomical Expedition from Tlarvard, 18 ; 
Our Astronomical Column, 18, 36, 64, 87, (13, 132,157, 181, 
206, 230, 254, 277, 307, 327, 364, 395, 416, 433, 457, 484, 
504. 531, §56, 553, 606, 623; Ilements and Ephemeris of 
Gale’s Comet, 15, 36; Prof. Kreutz, $7, tSt; the Planet 
Saturn, 32 :the Moon’s Apparent Iiameter, M. I’. Stroobant, 
36; Denning’s Comet, M. L. Schulhof, 375 Stars having 
Peculiar Spectra, Mrs. bleming, 37; Principia Nova Astro- 
noniiea, Ifenry Pratt, §13 [in ler Circles for Mquatorials, 64; 
Harvard Observatory in Peru, Prof. W. EL Vickering, 64 ; 
Tyamcters of some Minor Planets, Prof. IK. 1. Barnard, 65 ; 
Return of Tempel’s Comet, 65; Ephemeris for Tempel’s 
Cumnet, 200; M. Schulhof, 113; Moon-Man or Moon-Maid, 
Willlam Canton, 66, Sun-spotsand Weather, W. L. Dallas, 
113: 5un spot Observations made at Lyons Observatory dur- 
ing first quarter of 1894, J. Guillaume, 1433 the First 
Observation of Sun-spots, Prof. Millesovich, 230 ; Sun-spot 
Observations at the Potsdam Observatory, 556; on the 
Kotation of Solar Spots, M. Flammarion, §64; Recent 
OMeervations of Jupiter's Satellites, Dr. B.S. Holden, 37; 
Jupiter's satellites in 1664, Frank TI, Clutz, 1133 the lises 
of Jupiter's Satellites, Vrof. Barnard and Prot. Tickering, 
W.J.od. Lockyer, 320; the Mass of Jupiter, Prof. Simon 
Newecomh, 4553 on the Eccentricity of the Orbit of Jupiter's 
hafth Satellite, M. Ff. ‘Tisserand, 612; the Fifth Satcllite of 
Jupiter, Prof, bE. Barnard, 624; the Mass of the Asteroids, 
1, M. Koszel, 87; Results obtained with Prismatic Camera 
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during Total Eclipse of Sun, April 16, 1893, J. N. Lockyer, 
¥.R.S., 118; a Daylight Meteor, Jas. G. Richmond, 124 ; 
the August Swarm of Meteors, 3595 ; a Remarkable Meteor, 
E.lward Wesson, 399; the Meteor Streak of August 26, 
1894, John W. Earle, 452; ean ee intone. Bs 
Cartwright ; Thos. Ward, 474; . Denning, 537, 617; 
the Semi-Annual Variation of teas G. C. Bompas, 504 ; 
an Instrument for Photographing Meteors, 556; Bright 
Meteors, Prof. A. S. NMerschel, F.R.S., 572; Astronomical 
Congresses at Utrecht and Vienna, 132; Proposed Astrona- 
mical Congress in 1896, Dr. Gill, 133; the Lawand Greenwich 
Time, 133; the Report of the Astronomer-Royal, 139; the 
Lowell Observatory, Arizona, John Ritchie, jun., 149; 
Report of the Astronomer-Koyal for Scotland, 157; Award 
of the Watson Medal to S. C. Chandler, 157 ; Two New Cata- 
logues, 157; Finder Circles for Equatorials, 64; Prof. Wm. 
Harkness, 173; Lright-Line Stars, Prof. W. W. Campbell, 
181; the Native Calendar of Central America and Mexico, 
Dr. D, G. Brinton, 206; the Appearance of the Helium 
Line, A. Bélopolsky, 206; the Progress of Astronomical 
Photography, tk. C, Russell, F.R.S., 230; Mr. ‘Tebbutt’s 
Observatory, New South Wales, 231; a New Spiral Nebula, 
Dr. Roberts, 231; Sir William Ilerschel, Sir Kobert all, 
234; Results obtained with Slit Spectroscopes at Total 
Echpse of April 16-17, 1893, Capt. E. II. ils, 236; 
The Starry Skies, Agnes Gi serne, 244; the Spectrum of the 
Orion Nebula, Prof. J. E. Keeler, 254; Prof. WW. W. 
Campbell, 25.4; the Nehulous Character of Nova Aurig., 
Prof. Ie. E. Barnard, F. Renz, 254; the Apis Period of the 
Anctent Evypiians, Dr. E, Mahler, 254; Onservations of the 
Pianet Mars, 255, 457; Percival Lowell, 395 ; Prof. Pickering, 
396; Stanley Willians, 606; a Strange Sight on Mars, 
Prof, Krueger, 319 ; Mars as he now appears, WG IIe Lockyer, 
476; Bright Projections on Mars’ ‘Ferminater, W. JS. 
Lockyer, 499; Recherches sur l'histoire de l'Astronamie 
Ancienne, Paul Vannery, 265; Variations of Latitude, F 
Gonnessiat, 277; Photographs of the Moon, MM. Lee vy 
and Puiseux, 278; Phetographic Exploration at Nice 
Observatory, M. Perrotin, 287; the Results of Imprndent 
Solar Observations, Dr. Geore Mackay, 307; a Novel 
Method of Solar Cb-verva‘ion, “Dr. Deslandres, 307 ; Spec- 
troscopic Velocitics of Binaries, 327; the Magnesium 
Spectrum as a Criterion of Siellar Neer Prof. 
J. E. Weeler, 364; Rotation of the Terrestrial Poles, 
Dr S. C. Chandler, 396; Solar Electrical Knergy, Dr. 
M. A. Veeder, 416; a New Variable Star, Rev. IT. E, 
Espin, 417; Death of Richard Langdon, 428; Solar Eclipse 
Photography, Alhert Taylor, 433; O tenors of Saturn 
and Uranus, Prof. E. E. Barnard, 4333 on certain Astro- 
nomical Conditions favourable to Glaciation, G. F. Becker, 
440; Kesearches on the Movements in the Solar Atmasphere, 
M. Il. Deslandres, 468; Verzeichniss «ler [Elemente der 
bisher berechneten Cometenbahnen, Dr. J. G. Galle, 473 ; 
the HEarvest Moon, 484; Eclipse of the Mann, 484; 

Tisserand on Satellite Orbis, 484; the Distribuiion of 
Nebulz and Star-Clusters, Sidney Waters, 4845 on the 
Motion of the Satellites of the Planets with respect to the Sua, 
VP. Stronbant, 490; Latitude by Ex-Meridian, J. White, 498 ; 
Celestial Objects for Common Telescopes, Rev. ‘PF. W. Webb, 
§23; Extraordinary Phenomenon, Admiral Se Erasmus 
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Observations, Piof Cornu, 5313 Liverpool Observatory, 
531; the Variable R. Lyrze, Herr A. Pannekoek, 531; the 
Cleaning of Otyject-Glasses, §3€: Shooting-stars observed in 
Jealy, P. Francois Denzi, §40; the Great Nebula in Andro- 
meda, C. Easton, §47; Photographic and Visual Retracting 
Telescopes and Spectroscope presented to the Cape Observa- 
tory hy Mr. Frank McClean, 552; a Treatise oH) a\strono- 
mical Spectroscopy, Dr. J. Scheiner, Dr, J L. . Dreyer, 
565: Nebulosities near the Pleiades, Prof. L. i cenenards 
5833 a Journey in Ovher Worlds, Join Jacob Astor, R. & 
Gregory, 592; Death of George Knwtt, 603; the Rio de 
Janeiro Observatory, 606; the Mass of Mereury, VM. Back- 
lund, 607 ; Brorsen’s Comet, 1851, 111, 607: Triangulation 
of Sixteen Stars in the Pleiades, Dr. Leopold Ambronn, 623 


Atlantic, North, Derelicts in the, 502 


Aimosphere of Paris, M. J. Jaubert on the, 454 

Attitu'les, Instinctive, liram M. Stanley, 596 

Attraction Sphere, the Archyplasm and, J. IE. S. Moore, 475 

Aubel (M van), Electrical Resistance of some New Alloys, $4 

August Swarm of Meteors, 365 

adurelia aurita, Udward T. Browne, 524 

clurelia, with Pentamerous Symmetry, I]. W. Unthank, 413 

Aurela anrita, Symmetry of, Dr. 1}. C. Sorby, F.R.5S., 476 

elureiia, Variations of, Prof. W. A. Ikerdman, F.R.S., 426 

dAureobasidium vitis, on a Vine Disease caused by, M. P. 
Eloste, 540 

Aurora, J. Shaw, 499 

Aurora of Feh, 22, Dr. M. A. Veeder, 54 

Aurora Australis, If. C. Russell, F.R.S., 319 

Aurora, Fine, in Tasmania, IF. S. Dove, 432 

Aurora and Fog, H. C. Russell, 428 

Auroral Display in New Zealind and Australia, 620 

Australasia, the Proposed Palieographical Soctety of, 325 ; 
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4t23 Dr. Mieke on the Stratito’l Gravels, Sands, and 
Clay of the Mateaux of Mendon, Pinchley, and Whetstone, 


race 


Section 1 (Geography)—Opening 


Section G (Afechanteal Sctence)—O \ 
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412: E. P. Culverwell, an Examination of Croll’s and 
Ball's Theary of Ice Ages and Genial Ages, 413; Mont- 
gomerie Ball on the Paleolithic Section at Wolvercote, 413 3 
Geologies and Deluges, Prof. Sallas, F.R.S., 505 


Section D (Brology)—Opening Address hy Prof. I. Bayley” 


Balfour, F.R.S., President of the Section, 371; Kepart of 
Committees. 434; J. E. S. Moore, Investigations on the 
Reduction Division in Cartilaginous Fishes, 434; Prof. 
Iubrecht on the Didermic Blastocyte in Mammalia, 434: 
W. Garstang on the Ancestry of the Chordata, 474; W. b. 
Collinge on the Structure of the Integument in /%/yodon, 
434; Prof. Johnstone on Alpe which deposit Calcareous 
Matter in their Tissnes, 434; Prof. E. Van l+neden on 
the Relations of Protoplasm, 434; Prol. Strashurger on the 
Periodic Variation in the Numher of Chramasomes, 434 : 
Prof. Ray Lankester on Chlorophyll in Animals, 434 3 
Prof. I. Van Beneden on the Origin and Morphological 
Signification of the Notochord, 434; Prof. Struthers on 
the Carpus of the Greenland Right Whale, 434; Miss 
Benson on the Fertilisation ef Chalazogamic Amentiferx, 
434; Miss Pertz on Hydroscapic Dispersal of Fruits in 
Certain Lahiate, 434: Dr. O. Maas on Temperature as a 
Factor in the Distribution of Marine Animals, 434; Prof. 
W. A. Herdman on the Marine Zoology of the Irish Sea, 
434; Prof. D'Arcy Thampson on some Difficulties of 
Darwinism, 435; Prof. C. V. Riley on Social Insects and 
Evolution, 4353 Prof. Ilaycraft on the ré/e of Sex in 
Evolution, 435; Prof. Osborn on Certain Principles of 
Progressively Adaptive Variations observed in Fossil 
Series, 4353; W. 
viewed mm the light of that of some Modern Birds, 435 : 
Prof, Douglas II. Camphell on the Origon of the Sexual 
Organs of the Pteridophytes, and Notes upon the Germina- 
tion of the Spores of the Ophioglosses, 435; Praf. F. O. 
Bower on Sterilisation and a Theory of the Strobilus, 435 4 
Dr. W. 8. Benham on the Bland of Afege/ona, 435; J. 
Cunningham on the Significance of Diagnostic eae. 
in the Plewonectide, 436; lr. FL. A. Dixey on the 
Plantar Surface in Infants, 436; W. E. Collinge on the 
Relations of the Cranial Nerves ta the Sensory Canal 
System, 436; Dre. 11. B. Pollard on Cranial Skeletons of 
South American and African Siluroid Fishes, 436 

Address by Capt. W. J. 
President of the Section, 377; 
Oceanngraphical Observations, IT. N. Dickson, 436; J. 
Y. Buchanan, F.R.LS., on Researches carried out on 
board the Prince of Monaco’s Yacht in the Mediterranean 
and North Atlantic, 436; Dr. John Murray on the Geo- 
graphical and Bathymetrical Distribution of Organis ns in 
the Ocean, 436; Somers Clarke on the Geography of 
Lower Nubia, 437; Norman Lockyer «n te Projected 
Nile Keservair, 437; G. G. Chisho! “+ Soelling of 
Geographical Names, 437 


L. Wharton, F.R.S., 


tress hy Prof. 
Ay Ua OSM Icinnrsrs, IRIN Si, Hic the SS ction, 
the Critical Side of Mechanical Iramins, 383; Sir 
Frederick Bramwell on some Reminiscences ot Steam 
Locomotion on Common Roads, 438; Prof. T. Claxton 
Fidler on the Strength and Plastic [Extensibility of Tron 
and Steel, 438; Sir Andrew Noble on Methods thit have 
been adopted for Measuring Pressures in the Bores of Guns, 
438; B. Donkin on the most Economical Temperature for 
Steam Engine Cylinders, 438; Prof. D. S. Capper on 
Engineering Laboratory Instruments and their Calibration, 


438 
Section If (Anthropology)- Opening Address by Sir, W. E. 


Flower, F.R.S., President of the Section, 387; Dr, K. EL 
Tylor on the Distribution of Mythical Beliefs as Evidence 
in the History of Culture, 439; Discussion an the Plateau 
Klint Implements of North Kent, 439; Arthur Evans on 
the liscovery of a new Hieroglyphic System and Pre- 
Phoenician Script in Crete, 439; Rev. G. lartwell Jones 
on the Relation between the Body and Mind, as expressed 
in arly Languages, Customs, and Myths, 440; I'rof. J. 
Kollmann on Vygmies in Kurope, y4o; General J’it- 
Rivers on the Explorations of British Ca ups and a Long 
Jarrow near Rushmore, 440; Vheodore Bent on the 
Natives of the Hadramut, 440; J. Gray on the Distribution 
ofthe Picts in Batam as indicated by Place-Names, 40 3 
Prof. 1. Manouvrier on the Vrain of a Voung luegian, 


P. Pycraft on the Wing of Archzaptery: | 
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440; Rev. Lorimer Fison on the Classificatory System of 
Relationship, 440; J. Graham Kerr on the Vobas of South 
america, 440; Alf'ed IP. Maudslay on Native Buildings 
at Chichen Itsa, Yucatan, and the Customs of the Maya 
Indians, 440 
Section I (Phystology)—Opening Address by Prof. E. A. 
Schifer, F.R.S., President of the Section, gor; M. S. 
Pembrey onthe Reaction of Animals to Changes of External 
Temperature, 460; Mr. Harris on the Results of an In- 
vestigation into the Muscular Rhythm of Voluntary Tetanus 
in Man, 461 ; Prof. McKendrick on the Phonograph, 46r ; 
Prof. Gaule on Microscopic Specimens and Slides illus- 
trating the Kemarkable Changes observed hy himself as 
following the Section in the Rabbit of the Inferior Cervical 
Symy athetic Ganglion or its Branches, 461; Prof. ITay- 
craft upon the Development of the Kidney, 461 Prof. 
Ileger on the Unequal D ffusion of Poisons into the Organs 
of the Bady, 461; Prof. Schafer and Dr. Oliver on the 
Functions of the Suprarenal Bodies, 461; Prof. Wuther- 
ford on Observations in which the Reaction Time was 
Measured for Sight, Ilearing, and Tonch, 461; D'Arcy 
Power on a Series of Preparations of the Conjunctival 
and Vaginal Mucons Membranes taken from |abbits and 
Guinea-Pigs which had heen subjected to Mechanical and 
Chemical Irritation, 461: Prof. Ifermann upon the Pro- 
duction of Vowel and Consonant Sounds, 461; Prof. 
Fredericq on a New Aerotonameter and Gas Pipette for 
invesiigating the Causation of the Gaseons Interchange 
between the Blood and Air of the Lungs, 461; L. Cob- 
bett and Mr. Melsome on the Results of an Investigation 
on the Production of Local Immunity through a Localised 
Specific Inflammatory Condition, 462; Lorrain Smith and 
Mr. Trevithick, Research on Local Immunity, the Initial 
Inflammatory Process brought ahont hy a Siinple Irritant, 
462; Dr Munn, Microscopic Specimens and Microphoto- 
graphs in which changes could he observed in various 
Nerve Cells as the Re-ult of their Functional Activity, 462 ; 
Dr. L. Hall on the Effect of Gravity in altering the 4am- 
malian Bloo:d-pressure, 462; Dr. Mott, Microphotographs 
of the Medulla Cord, &c., 462; Dr. Starling, Experiments 
showing that the Flow of Lymph from the Thoracic Duct 
was dependent upon the Amount of the Blood-pressure in 
the Liver Capillaries, 462; Dr, Lazarus Barlow, Experiments 
onthe Flow of Lymph from the Tlind Limbs, 462 ; Messrs. 
Bayliss and Starling on the Results of an Experimental 
Inquiry into the Innervation of the Portal Vein, 462; Mr. 
Bayliss upon Vaso-dilator Nerves, 462 ; Prof. \Waymouth 
eid on the Alteration in the Mucous Membrane of the 
Lateral Pouches of the Pigeon’s Crop, 463; Prot. Duhois 
oo the Production of Heat in Ilybernating Animals, 463; 
Prof. Lodge, Experimen's upon the Reflection, Po isa 
tion, and Refraction of Hertz Waves, 463. 1). Thal tine 
onthe Cause of Death by Suffocation in t! Ki cent C sihery 
Explosion in South Wales, 463; W.G. Suith, Os eva. 
tions illustrating some of the Mental Coudui ns wo h 
influence the Association of Ideas, 7.¢ Memory, 463; 
Method Employed by Profs. Gotch and Lodge in orde 
Study the Physiological Effects produced hy Rapidly 
Alternating Currents of Iligh Intensity, 463; a New 
Kymograph, Prof. Engelmann, 463 ; Photographs of the 
Excursions of a very Sensitive Capillary Electrometer 
when projected ona rapidly Travelling Plate and actuated 
by speaking into a Telephone placed in the Circuit, Prof. 
G. J. Burch, 464 
sritish Isles, Climbing in the, W. P. Haskett Smith, 267 
Liritish Lichens, Rev. James M. Crombie, 295 
British Museum, Catalogue of the Mesozoic Plants in the De- 
partment of Geology, A. C. Seward, 294 
Britten (James), a l]andhook to the Flora of Ceylon, Ilenry 
Trimen, F.R.S., 316 
Tyrooke (the Misses A. C. and A. E.), Botanical Charts and 
Definitions, 101 
Hrorsen's Comet, 1551, 111, 607 
Brough (Bennett I1.), a Text-book of Ore and Stone Mining, 
C. Le Neve Foster, 543 
Iirown (A. J.), the Specific Character of the lermentative 
Functions of Veast Cells, 335 
Browne (Dr. C. R.), Ethnography of Inishboin and Inish- 
shark, r1ro 
Browne (Edward T.), -tarela aurtla, 524 


Brugsch (I'rof. 11. Ik.), Death of, 480 

Bruhl Prof. J. W.), on Tautomerism, 411 

Brunton (Dr. T. Lauder, F.K.S.), on Modern Developments ol 
ITarvey’s Work, 625 

Bruyn (Lohry de), Free Iydroxylamine, 17; Direct Method 
of preparing 8-.Alkyl-Ilydroxylamines, 86; Experiments 
demonstrating the Properties of Free I[ydroxylamine, 409 

Bryan (G. H.), on the Present State of Knowledge in Thermo- 
dynamics, 406; Electro-magnetic Induction in Current 
Sheets and its representation by moving Trails of Images, 


93 

Bryant’s (Mr. HG.) Journey in Labrador, 85 

Buchan (Dr.), Rainfall of Scotland, 604 

Buchanan (J. G., F.R.S.), Rapid Changes of Atmospheric 
Temperature, especially during Fohn, and Methods of 
observing them, 165; Researches carried out on 4oa-d the 
Prince of Monaco’s Vacht in the Mediterranean and North 
Atlantic, 436 

Buchner (Prof.), the Problem of Immunity, 511 

Buckigham (Hon. J.), Insect Ravages in India, 274 

Budapest, International Congress of Hygiene and Demography 
at, 19, 454, 51t 

Building, First Principles of, Alex. Black, 616 

Bulgaria: Publication of Means of Observations for Sophia for 
1891-3, 14 

Bullet Proof Shields, Mrs. Emma Hubbard, 148 ; Frederick J. 
Smith, 174 

Bullets, the Penetrative Power of, Kev. Frederick J. Smith, 
124 

Bulletin de l’Académie Rayale de Belgique, 165, 214, 489 

Bulletin of New Vork Mathematical Society, 91, 235, 309, 441 

Bulletin de la Sociéé d’ Anthropologie de Paris, 21, 441, 490 

Bulletin de la Socié ¢ des Naturalistes de Moscou, 14t 

Bulletino della Societa Botanica Italiana, 309 

Burch (Prof. G. J.), Action of Concentrated Acids on Pairs of 
Metals in Contact, 71; Photographs of the Ixcursions of a 
very Sensitive Capillary Electrometer when prejecte lon to 
a rapidly Travelling Plate and actuated by speaking into a 
Telephone placed in the Circuit, 464 

Burcker (E.), Stability of Aqueous Solutions of Mercury Bi- 
chlorides, 191 ; Action of Camphoric Anhydride on Benzene 
in presence of Aluminic Chloride, 444 

Burmah, the Fauna of British India, including Ceylon and, G. 
F. Ifampson, 4 

Burton (C. V.), Mechanism of Electrical Conduction in Metals, 
69 

Butterflies, Absence of, 225; J. Shaw, 297; D. Wetterhan. 
319 


Calcutta, the Royal Botanic Garden, 308 ; Annual Report of, 
326 

Calderon (Laureano), Death of, 13 

Calendar, the Native, of Central America and Mexico, Dr. D. 
G. B inton, 206 

California Bitumen, on the Nitrogen Content of, S. F. Peck- 
ham, 515 

Calvert ( \lbert F°.), the Aborigines of Western Australia, 474 

Calvin (Samuel), Niobrara Chalk, 486 

Cambridge, the new Engineering laboratory at, opening of, hy 
Lord Kelvin, 65 

Cambridge Philosophical Saciety, 143, 190 

Camel, the, its Uses and Management, Major .\. G. Leonard, 


195 

Campbell (Prof. Donglas 1I.), on the Origin of the Sexual 
Organs of the Pteridophytes, 435 ; Notes upon the Germina- 
tion of the Spores of the Ophioglossex, 435 

Campbell (J. MacNaught), Iron Crows’ Nests, 125 

Campbell (Prof. W. W.), Bright-liae Stars, tS; the Spectrum 
ol the Orion Nebula, 254 

Canal Boats, Mr. Henry Barcroft on the Application of Screw- 
propellers to, 365 

Canton (William), Moan-Man or Moon-Maid, 66 

Canu (F.), Précis de Méteorologie Endozene, 498 

Capper (Prof. D. S.) on Engineering Laboratory Instruments 
and their Calibration, 437 

Carbon Atom, the Tetrahedral, 596: Dr. G. 5S. Turpin. 548 

Carbon in Ferracarbon Alloys, Mr. T. W. Hogg on the Influence 
of Aluminium upon the, 460 

Carbonic Acid in Air, Experiments on the Proportions of, 
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which are extinctive to Flame, and which are irrespirable, | 
Prof. Clowes, 409 

Carlyle’s (A. C.) Collection of Minute Stone Implements from 
the Viidhya Ifills (India, 132 

C. rnegie (Ionglas’, Law and Theory in Chemistry, MM. 
Patti-on Muir. 93 

Cars (Dr) on Method of obtaining a New Rhodamine, q11 

Cary mael (Charles', Death of, 620 

CarnJt (Thomas), the Potato Disease, 
fi tans, 63 

Carta thac/ L.). the Female Deity and Sculptures of the -\lee 
Couverte of Epone, 91 

Cartwright (T. B.), a Remarkable Meteor, 474 

Carvill (Henry), Papers and Nutes on the Glacial Geology of 
Great Britain and Ireland, Kev. E. Ihdl, 421 

Cash (Dr. J. Theodore, I’. R.S.), the Physiological Action of 
the Paraffin Nitrites, 550 

Cas-ell's Family Mavazine, Science in, 149, 234 

Cataloguing Scientific Papers, A. G. Bloxam, 104 

Cataract Construction Company at the Falls of Niagara, the 
Recent Work of the, 11 

Ca’erpillar Plague in Scotland, Grass-destroying, Miss Ormerod, 


Phytepithora  in- 


251 

Cathode Rays, the Magnetic Deflection of, Herr P. Lenard, 
114 

Cathode Rzys, on the Velocity of the, Prof. J. J. Thomson, ' 
408 


Cattle, the Microbe of Contazious Peripneumonia in, S. Arloing, 
257 

Canase (11.), Synthesis of Mesoxalic Acid and Bismuth Mesoxa- 
late, 315 

Cavalier (J.), Monoethylpho:phoric Acid, 167 

Cave-Dwellers: among the Tarahumaris, Dr. Carl Lumholtz, 


234 
Cayeux (M. L.), Radiolarians from Rocks in Brittany. 325 
Celestial Objects for Common Telesc »pes, Rev. T. W. Webb, 


2 

Celestial Photography, a Selection of Photographs of Stars, Star 
Clusters and Nebulz, together with Information concerning 
the Instrnments and the Methods employed in the Pursuit of, 
Isaac Roberts, PLRLS., Dr. A A. Common, F.R.S., 447 

Centenary of the Paris Polytechnic School, S2 

Centipedes and their Young, Dr. Kk. v. Lendenfeld, 8; J. J. 
Quclch, 124 

Century Mayazine, Scicnce in the, 66, 140, 420 

Cereals, on Diptera harmful to, Paul Marchal, 516 

Ceres, Diameter of, Prof. [E. 1. Barnard, 65 

Ce lon, a Handbook to the Flora of, Ifenry ‘Frimen, I°.R.S., 
James Britten, 316 

Ceylon and Burmah, the Fauna of British India, including, 
G. F. ilampson, 4 

Chambers’s Journal, Science in, 66 

Chandler (5, C.), Award of the Watson Medal to, 157; Rota- 
tion of the Terrestrial Poles, 396 

Chanute (O ), Progress in Flying Machines, 569 

Chappuis’ (James) New Method of determining Critical Tem- 
peratures by Critical Index, 45 

Charles (I’rof. Ik. H1.), Morphological Peculiarities in Natives 
of Panjah, 16; Incomparability of Nasal Indices derived from , 
Measurements of the Living Head with those deduced from 
Observation of Skulls, 482 } 

Charpy (Georges), Kole of transformation of Tron and Carhon 
in handling of Steel, 167; Relation hetween Density of 
Saline Solution and Molecular Weight of dissolved Salt, 
287 

Classy M.A), on the Klectrolysis of Copper Sulphate, 335 

Chemistry: Death of I. C. G. de Marignac, #3; Death of 
Laureano Calderon, 13; Ratio of Atomic Weights of Ilydra- 
gen and Oxypen, Prof. Jutius Thomsen, 1§; ree Hydroxyl. 
amine, Lobry de Bruyn, 17; Woedemann’s Annalen der 
Vhysik und Chemie, 21, 118, 188, 236, 515, 635; Chemical 
Society, 22, 71, 143, 165, 238, 335; VFormaldoxime, W. Kk. 
loun tanand A. LL. Bassi, 22; Chloroecamphene, J. 4. Marsh 
and J. A. Gardner, 22; a Sulphate of Oxamide, J. 1. Marsh, 
22; Fluoplumbates and Free Tluorme, U. Urauner, 22; 
“letramethyleneamine, WW. 11. lerkin, jun., 22; 8-2-Dimethyl- 
glutaric Acid, W. Goodwin and W. U1. Perkin, jun., 22; 
Shum Derwative of Mehyl Acelarcetate, VM. de Marerand, 
23; Kalylic Acetoacetare, MI. de Forerand, 94; Alloys of 
Tron with ¢ hreminm and ‘Vung ten, Prof. If. Behrens, 24; 
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Uxplosive Halogen Compounds of Nitrogen, Dr. Seliwanow, 
36: Cupric Bromide, Paul Sabatier, 48; an Unsaturated 
Natural Ketone, Ph. Barbier and L. Bouveault, 48; the 
alchemical Essence and the Chemical Element, M. M. 
Pattison Muir, Prof. Ilerbert Mcleod, F.R.S., 50: Nitrate 
of Soda in zypt, Prof. W. C. Mackenzie, 61, 360; Sodium 
Veroxide, Prof. Poleck, 64; Agricultural Chemistry, Manures 
and the Principles of Manuring, C. M. Aikman, 75; Mag 
netic Rotations of Acetic and Propionic Acid, W. U1. Perkin, 
Ji; Action of Concentrated Acids on Pairs of Metals in con- 
tact, G. I. Burch and J. W. Dodgson, 71; Action of Light 
on OxaliclAcid, .\. Richardson, 71 ; Volatilisation of Salts 
during Evaporation, G. II. Nailey, 71: Constitution of 
Giycocine and its Derivatives, Toji Sakurai, 7t ; Constitution 
of Glycocine, T. Walker, 71; Oxidation of Alkali Metals, 
W. Holtand W. E. Sims, 71; Sulphuric Acid Componnds of 
Tsomeric Propylenes, M. Berthelot, 72; Direet Method of 
preparing §8-.Alkyl-lydroxylamines, Lobry de Brnyn, 86; 
Stability of Dilute Solutions of Corrosive Sublimate, Léo 
Vignon, 94; Law and Theory in Chemistry, Douglas Car- 
negie, M. M. Pattison Muir, 98 ; Sodium and Uranium Pe- 
roxides, Thomas Fairley, 103 ; the Pyromellitic Acid Crystals 
formed in the preparation of Sulphur Dioxide, M. Girard, 
112; a Sodinm-Nitrogen Compound, L. Zehnder, 118 ; 
Researches on Trimethylene and Propylene, M. Berthelot, 
120; Combinations of Ammonia with Silver Salts, MAM. 
Joannes and Crozier, 120; a Manual of Microchemical 
Analysis, Prof. 1]. Behrens, 122; Structure and Chemistry 
of Cyanogen Flame, A. Smithells and I", Dent, 143; Con- 
ditions in which Carbon exists in Steel, J. O. Arnuld and 
A.A Read, 143; MHexamethylenedihromide, E. ilaworth 
and AW. IT. Perkin, jun., 143 ; Constitution af Licareol, Ph. 
Barbier and L. Bouveanlt, 144; the Berthollet-Pronst Con- 
troversy and the Law of Definite Proportions, Philip J. Iar- 
toz, 149; Three lodo-Sulphides of Phosphorus, M Ouv- 
rard, 156; the Density of Nitrogen Gas, Lord Rayleigh, 
Sec. R.5 , 157; Properties of Carbon Bisulphide, Hl. Arc- 
tawski, 165 ; Solubilities of Haloud Salts of Mercury in Carbon 
Bisulphide, Uf. Arctowski, 165; Influence of Moisture on 
Chemical Change, I. B, Baker, 165; New Volatile Com- 
pounds of Lead Sulphide, J. B. llannay, 165; Edect of 
leat on lodates and Bromates, E. II. Cook, 166;a Ilydro- 
bromide of Cupric Bromide and a Red Bromide of Copper 
and Potassium, Paul Sabatier, 167 ; the Analytical Separation 
of Chlorine and Bromine, R- Envel, 167; Combinations of 
Pyridine with Permanganates, T. Klobb, 167; Monnethyl- 
phosphoric Acid, J. Cavalier, 167 ; the Emetics, Paul Adam, 
167; a Chemical Method of Isolating Fluorine, A. 1. Tutton, 
183; Absorption of Hydrogen by Water and Aqueous Solu- 
tions, Paul Steiner, 188; the Ilomologues of Quinine, MM. 
Griminx, Laborde, and Bourru, 191; the Lstimation ol 
Iodine, MM, Vifliers and Fayolle, 191; Action of Primary 
Aromatic Bises on Disymmetrical Ketonic Compounds, L. 
Simon, 191; Stability of Aqueous Solutions of Mercury 
Trichloride, E. Burcker, 19t ; Cancerine, A. 13. Griffiths, 
191; Chemistry Demonstration Sheets, 196; Dimethyl 
Arsine, Dr. Palmer, 205 ; the Ilydrates of the Alkyl- Amines, 
Louis Henry, 214; Deteciiin of Traces of Chlorine, A. 
Villiers and M. Fayolle, 216; Influence of Fluorine Com- 
pounds on Beer Ferments, J. Mtrant, 216; a Laboratory 
for Physical and Chemical Kescare, 2073 Prof. Ostwald on 
English Chemists, A. G. Blixam, 224; [resentation to Dr. 
Tilden, 227; Prof. Rowland on Chemical Training, 228; 
the Nature of the Molecule of Calomel, Prof, Victor Meyer 
and Mr. Harris, 230; wenty-five Vears of Chemistry in 
Russia, 231 ; New Method of Discovering Kelative Affinities 
of certain Acids, M. C, Lea, 235 ; Crystallography of Normal 
Sulphates of Potassium, Rubidium, and Cesium, A. E. 
Totton, 238 ; Vhosphorescence, I}. Jackson, 238; Action of 
Methyt lodide on Iydroxylamine, W. Ro Dunstan and FE. 
Goulding, 233: the Hydroaimes of the Lapachal Group, 
S.C. llookerand E, Wilson, 239 ; Chemical Study of Native 
Arseniates and Phosphates, Piof A. U1 Church, F.RLS., 
239; Oxygen, J. IL. van't Hoff, 240 ; Equilibrium of Solutions 
and Solid Hhases formed of System : 1ICI, 11,0 and Weg Cl,, 
Bakhuis Roozehoom, 240; the Exptosive Decomposition of 
Ammonium and Mercury Salts of Diazoimide, MM, Ber- 
thelot anl Vielle, 253; the Chemistry of Cleaning, lrof. 
Vivian Lewes, 256; MKesearches on Phenylhydrazine, M. 
Berthelot, 263; Vreparation of a Crystallised Aluminium 
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Carbide, Henri Moissan. 264; Differentiation of Aldoses and 
Ketoses, A. Villiersand M. Fayolle, 264 ; Piceine, M. Tanret, 
264; Action of Sulphuric Acid on Camphene, G. Bouchardat 
and J. Lafont, 264; Action of Acid Molyhdates of Sodium 
and Ammonium on Rotatory Power of Rhamnose, FP. Gernez, 
264; Change of Sign of the Rotatory Power, Albert Colson, 
264 ; Influence of Pressureon Combination of Hydrogen and 
Selenium, H. Pelabon, 264; Systematic Survey of the Or- 
ganic Colouring Matters, Drs. G. Schultz and P. Julius, 267 ; 


Lndex 


! 


jurther concerning the New fIodine Bases, A. E. Tutton, , 


278; Mode of converting Oxide of Iron into IIcematite 
Crystals, Prof. Arctowski, 306 ; Detection of Alkaloids hy 
Mierochemical Methods, Prof. Behrens, 311; New Re- 
searches on Chromium, Flenrt Moissan, 3t1 ; Separation and 
Estimation of Tin and Antinomy in an Alloy, M. Mengin, 
3tt 3 Synthesis of Mesoxalic Acid and Bismuth Mesoxalate, 
Ht. Causse, 311; Detection of Alkalnids by Microchemical 
Methods, Prof. Behrens, 311; Drs. Thiele and Lachman on 
the Kemarkable Nitrogen Compound Nitramide, 327; 
on some Methods for the Determination of Water, 
S. L. Penfield, 334; the Jetection of Alkaline 
Perchlorates associated with Chlorides, Chlorates, and 
Nitrates, F. A. Gooch and D. Albert Kreider, 334; 
the Interaction of Sulphide with Sulphate and Oxide of Zinc, 
J. B. Hanney, 335%; Organo-Metallie Combinations of 
Borneol, Camphor, and Monochlor-Camphor with Al- 
umininm Chloride, M. G. Perier, 335: the Oxidation of 
‘Tartarie Acid in presence of Iron, II. J. Il. Fenton, 335 ; the 
Specific Character of the Fermentative Funetiuns ot Veast 
Cells, A. J. Brown, 335 3; Observations on the Influence of 
Temperature on the Optical Activity of Organic Liquids, P. 
Frankland and J. MacGregor, 335; the Preparation of Sul- 
phonic Derivatives of Camphor, F. S. Kipping and W. J. 


Pope, 335; on the Combination of Chlorine with Carbon | 


Monoxide under the Influence of Light, G. Dyson and A. 
Harden, 335 ; Opening Address in Section B of the British 
Association, hy Prof. II. B. Dickson, F.R.S., 348; the 
Sceptical Chemist, Robert Boyle, 349; Prof. von Pechman 
on Diazomethane, 364; onthe Action of Thionyl Chloride 
on some Inorganic Acids and Organic Compounds, M. Ch. 
Moureu, 368; on the Constitution of Rhodinol from Essence 
of Pelargonium, MM. Ph. Barbier and I. Bouveault, 368 ; 
on Carbonic Hydrate and the Compasition of Hydrates of 
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santinople Earthquake-Vulsations of July 10, 1894, Charles 
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F.C. Searle, 496; on Electric Oscillations of Long Duration 
and their tects, 515 

Leclipse of the Moon, 454 
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Condenser between two Conductors, one having Interruption, 
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Miles Walker, 69 ; Graphical Method of constructing Current- 
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Prof. Oliver Lodge, F.R.S., 182; Gold Leaf made by 
Electro depositian, J. W. Swan, F.R.S., 183; Prof. Elisha 
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Capacity of Glass, M. F. Beaulard, 335 ; on the Electrolysis 
of Copper Sulphate, M. A. Chassy, 335 ; Piezo-Electricity, 
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magnetic Waves, 362; Propagation of Electromagnetic 
Waves in Ice, K. Blondlot, 604: John Trowbridge on 
Electrical Oscillations and Electrical Resonance, 363 ; B. A. 
Cohbson on Electric Welding, 365; Dr. John Ilopkinson, 
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the Laws of, R. Hf. Thurston, 474 

Engel (IR.), the Analytical Separation of Chlorine and Bromine, 
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Locomotion on Common Roads, Sir Frederick Bramwell, 
437; 0n Engineering Laboratory Instruments and their 
Calibration, Prof. D. S. Capper, 437; the Meeting of the 
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harmful to Cereals, Paul Marchal. 516; North American 
Moths, Dr. John B. Smith, W. F. Kirby, 619; Dr A. 
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Flame, the Composition of Atmospheres which extinguish, Ir. 
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reference to the removal of Explosive and Foul Gases from 
Bulk Oil Steamers, 329 

Fle aing (Mrs.), Stars having Peculiar Spectra, 37 

Fletcher (L., F.R.S.), Opening Address in Section C of the 
Brittsh Association, 353 

Flight of the Albatross, A. Kingsmill, 572 

Ilight of Birds, Rate of the, F. W. Meadley, 269 

Flosd and Ice Age Question, the, Richard Ilerring, 178 

Flora of Ceylon, Handbook to the, flenry Trimen, F.R.S., 
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569 

Foraminifera, Contributions to the Life-history of the, J. J. 
Lister, 237 

Forerand (M. de), Sodinm Derivative of Ethyl Acetoacetate, 
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Foster (C. Le Neve), a Text-book of Ore and Stone Mining, 
Bennett I. Brough, 543 
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M. Mlaseart’s Presidential Address, 429; the \nthropology 
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mons's Monthly Meteorological Magazine, 214; the May Frost | 
of 894, Mr. Symons, 214: Night Frosts, ‘I. Homen, 276; 
Fogs with Strong Winds in British Isles, 1876-90, R. 1. 
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semi-Annnal Variation of Meieors, G. C. Bompas, 504 ; 
Shooting-Stars observed in Italy, P. Francois Denza, 540; 
an Instrument for Photographing Meteors, 556 

Metrotogy: the Metals suitable for Manufacturing Standards of 
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2393; Death of frof, Mallard, 250; Obitnary Notice o 
hrnest Mallard, M. G. Wyrouboff, 428; L. Fletcher, F_R.S. 
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can be regarded as the Source of, Prof. Zuntz, 336 

Museuin, Albany, Grahamstown, Report of, 275 ; Report of the 
Australian, Sydney for 1893, 581 
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Greenwich Observatory, 139; the Lowell Observatory, 
Arizona, John Ritchie, jun., 149; Mr. Tebbutt’s Observatory, 
New South Wales, 231; Annual Report of the Paris Observa- 
tory, 255 ; Report of the Atmosphere of Paris from the Saint- 
Jacques Observatory, 454: Observations at llong-Kong 
Observatory in 1893, Dr. W. Doberck, 325; Liverpool 
Observatory, §313; Photographic and Visual Kefracting Tele- 
scopes and Spectroscope presented to the Cape Obervatory by 
Mr. Frank McClean, 552; the Rio de Janeiro Observatory, 
606 ; Projected Geophysical Observatory on Jungfrau, 130 

Ocean, Racteriology of the, Dr. B. Fischer, 431 

Ocean Meadows, 65 

Oceanic Birds, the Flight of, Capt. D. Wilson Barker, 617 

Oceanographical Observations, 11. N. Dickson, 436 

Odontology: the Teeth and Civilisation, Arthur Ebbels, 53; 
J. Howard Mummery, 123; Dr. Ed. Jas. Wenyon, 148; 
Surgeon-Major W. G. Black, 148: Charles S. Tomes, 
F.R.S., 199 

Odorographia : a Natural IListory of Raw Materials and Drugs 
used in the Perfume Industry, J. C. A. Sawer, 76 

Ogilby (J. D.), New Australian Snake, 288 

Ogilvie (Dr, Mana M.), Kin Geologischer Querschnitt durch 
die Ost Alpen, A. Rothpletz, 27 

Ogilvie-Grant (WW. R.), the Changes of Plumage in the Red 
Grouse, 275 

Ohm, Value of Theoretical, A. Leduc, 167 

Oil upon Water, on the Spreading of, Miss Agnes Pockels, 
oo5 

Oldham (R. D.), a Manual of the Geology of India, 52 ; Origin 
of Permian Breccias of Midlands, 190 

Oliver (Prof. F, W.), the Natural History of Plants, from the 
German of Prof. Nnton Kerner von Marilaun, 28 

Oliver (Joseph W.., the Students’ Introductory ITandhook of 
Systematic Botany, Ilarold Wager, 613 

Oliver (Dr.), on the Functions of the Suprarenal Bodies, 461 

Ommanney (Admiral Sir Erasmus, I°.R.S.), Ixtraordinary 
Phenomenon, 524 

Onnes (Prof. Kamerlingh), C, 11. Wind's Measurernents on 
Kerr Phenomena in Volar Reflexion of Nickel, 24; M. de 
Haas’s Measurements of Coefficient of Viscosity of Methyl! 
Chloride, 24; Dr. T. 11. Meerbury's Experiments on Electro- 
lytic Polarisation, 24; on the Coefficients of Viscosity of 
Flnids in Corresponding States, calculated by Mr. de Iaas, 


312 

Open-Ifearth Steel, J. A. Lencanchez on the Manufacture of, 
4160 

Ophicglo:see, Notes upon the Germination of the Sporcs:of 
the, l’rof. Douglas tl, Camphell, 435 

Ophiophagus, Sir J. Fayrer, I°.18.S., 172 

Optics : Theorie der Optischen Instrumente (nach Abbe), Dr. 
Siegfried Czapski, 74; a New Form of Colour Blindness, 
Prof. Woenig, 95: the Lliptic Volarisation cf Retlected 
Light, K. i. F. Schmidt, 118; Similarity between After- 
glow of Geissler Tube and First-Glow of Solid Bodies, Carl 
Kirn, 131; Dr. Zeeman’s Measurements of Reffection of 
Polarised Light, 144; Electrical Theory of Vision, Prof. 
Oliver J. Lodge, F.K.S., 172: Dr 1. Obach, 172, 199: 
Experiments witha Rectasgular Glass Prism, W. C. Kontgan, 
179; the Pupils of the Felidx, Lindsay Johnson, (8g ; the 
Uhange of Phase of Light by Reflexion at Thin Films, W. 
Wernicke, 236; Electro-Optical lxperiments, J. Elster and 
IT. Geitel, 230 ; Experiments on Retina with Monochromatic 
Light, Prof. Konig, 257; Optical Characters of Crystals, 
356; Prof, Ladd on the Direct Control of the Retinal lield, 
416; Best Position of a Ganss’s Plate, B. Walter, 431 5 on 
the Periodicity of the Absorption Rays of Isotropic Sub- 
stances, G. Moreau, 444; onthe Kecurrent Images following 
Visual Impressions, Shelford Bidwell, I.1R.S., 466; Dr. 
Greelan the Neuroglia Cells of the Retina and Chiasma of the 
Oynic Nerve, 492; Vrof. Noenig on the Absorption of Light 
by Visual Purple from a freshly extirpated Iluman_ I¢ye, 
4923 Handbuch der Photographie, lrof. lyr. W. LI. Vogel 
and Prof. R. Mendola, F.R.S., 589 

Oran, Larthquake at, 202 


Supplement to Natu =| 
November 20, 1894 


Ore and Stone Mining, a Text-Book of, C. I.e Neve Foster, 
Bennett I]. Brough, 543 

Organic Adaptation, Has the Case for Direct, been Fully 

Stated, Il. M. Bernard, 546 

‘Organic Chemistry, W. H. Perkin, jun., F.R.S., and F. Stanley 

_ Kipping, 494 

rganic Chemistry, Lessons in, G. S. Turpin, 494 

Organic Colouring Matters, Systematic Survey of the, Drs. G. 

Schultz, and P, Julius, 267 

Oriental Beliefs about Bees aad Wasps, Some, Kumagusu 
Minakata, 30 

Orientalists at Geneva, International Congress of, 454 

Origin of Species, Materials for the Study of Variation treated 
with special regard to Discontinuity in, W. Bateson, Prof. W. 

Ser, R. Weldon, F.R.S., 25 

Orion Nebula, the Spectrum of the, Prof. J. E. Keeler, Prof. W. 

i W, Campbell, 254 

Ormerod (Miss), Grass-Destroyiag Caterpillar Plague in Scot- 

land, 251 

mithology : Early Arrival of Birds, J. lloyd Bozward, 8; Rev. 

W. Clement Ley, 31 ; the Date of the Cuckoo's Arrival, J. I. 

Hartwig, 34; Lost British Birds, W. I]. Iludson, 63; Iron 

Crows’ Nests, Walter G. McMillan, J. MacNauyht Campbell, 

125; Rate of the Flight of Birds, F. W. Headley, 269; the 

Changes of Plumage ia the Red Grouse, W. R. Ogilvie- 

Grant, 275; W. P. Pycraft on the Wing of Archxopteryx 


a White Swallow, H. Garnett, 481; the Flight of Oceanic 
Birds, Captain D. Wilson Barker, 617 
Ornithorhynchus, Anatomy of Dumb-bell-shape Bone in, Prof. 
_ J. T. Wilson, 96 
0 rography of the Nang Shan, V. M. Obrucheff, 432 
Orr (llenry B ), a Theary of Development and Eleredity, 445 
Osborn (Prof. 11 F.), Characters and Fauna] Relation of the 
Larimie Mammals, 326 
Dshorn (Prof.), on Certain Principles of Progressively Adaptive 
Variations Observed in Fossil Series, 435 
smond (M. F.), on the Structure of Steel, 365 
Ostwald (Prot.), on English Chemists, A G. Bloxam, 224 
udemans (Prof. J. A. C.), on the Geographical Position of the 
ft Astronomical Observatory at Utrecht, 312 
Ounce, or Snow Leopard, a Recent Addition to the Zoologicai 
_ Saciety’s Menagerie, 127 
Ouramoeba, Wm. L. Pateit, 79 
Ouvrard (M.), Three Iodo-Sulphides of Phosphorus, 156 
Oxen, KEngiish, Evolution of Breed of, Prof. Mek. Ilughes, 
BE.R.S., 182 
Oxford, Meeting of the British Association at, 151, 270, 297, 
338 ; Inaugural Address by the Most Ion. the Marquis of 
Salisbury, I°.R.S., 339 
Ixford School of Chemists, an Opening Address in Section B 
: of the British Association by Prof. H. B. Dixon, F.R.S., 
34 
Jxtordshire Geology, Profs. Green and Boyd Dawkins, 412 
idation of Phosphorous Sulphur and Aldehyde, on the Kate 
_ of, Dr. ewan, 409 
Oxygen: J. H, van’t Hoff, 240; the Line Spectrum of, Max 
Hisig, 15 ; the Spectrum of Oxygen in EHligh Temperatures, 
a J. Janssen, 249; Adulteration of Compressed Oxygen, 
20 


Pain, Pleasure, and .Esthetics, Ifenry Rutgers Marshall, 3 
jPaleographical Society of Australasia, the proposed, 325 
\Palzeolithics: Mr. A. C. Carlyle’s Collection of Minute Stone 
Implements from the Vindhya Ilills (India), 132; the 
Valzolithic Section at Wolvercote, Montgomerie Bell, 413 
ieontology : on the Trituhercular Theory, E. S. Gaodnch, 
6; Trituberculy and Polybuny, Dr. C. J. Forsyth Major, 
tor, E. S. Goodrich, 268, 101 ; Marsupites in the Isle of 
Wight, C. Griffith, § ; the Echinoidea of Cutch, Dr. G. W. 
Gregory, 35; the Crinoidea of Gotland, 59; the Recent 
Discovery «f Fossil Remains at Lake Calasonna, South 
Australia, Dr. I. C. Stirling, F.R.S., 184, 206; Dyrosaurus 
| Thevestensis, A. Pomal, 216; Characters and Faunal Ke- 
tations of the Larimie Mammals, Prof. I]. F. Osborn, 326 ; 
reatures of Other Days, Rev. 11. N. Iutchinson, 426 ; 
. A. Sanford on his Discovery of a Large Dinosaur at 
edmore, 456 
ee (Dr. Luigi), Small Portable Unifilar Magnetometer, 


= 


Index 


viewed in the Light of that of some Modern Birds, 4353+ 


XXIX 


Palermo Dr.,, Aetion of Sunshine on Cholera Dacillus, 155 
Valimpsest Manuscripts, Application of Photography to the 
Deciphering of, E. Pringsheim, 604 

Pallas, ] ameter of, Prof. E. E. Barnard, 65 
Palmer (Dr.), Dimethyl Arsine, 205 

, Palmieri (Signor L.’, Earth-Currents at the Vesuvius Observa- 
tary, 622 

Panjab, Morphological Peculiarities in Natives of, Prof. R. H. 
Charles, 16 

Panmixia, Prof. W. F. 
Romanes, F.R.S., 28 

Panmixiaand Natural Sclection, Dr. Alfred R. Wallace, F.R.S., 
196 

Pannekoek (Ilerr A.), the Variable R. Lyrz, 531 

Papavasiliore (\.), on the Greek Earthquakes of April, 1894, 
C. Davison, 607 

Paper Making, Practical, George Clapperton, 73 

Paracelsus, M. M. Pattison Muir, 5938 

Paraffin Nitrires, the Physiological Action of the, Dr. J. Theo- 
dore Cash, F.R.S., and Prof. Wyndham R. Dunstan, 550 

Pare Saint- Maur Observatory, Magnetic Disturbance at, Corre. 
s -onding inTime withthe Earthquake Shock at Constantinople, 
M. Moureaux, 394 

Parenty (U.), New Experiments permitting the Comparison of 
the Dehvery of Liquids, Gases, and Vapour frory the same 
Oriflees, 444 

Parhelia, Halo of 90° with, Samnel Barber, 269 

Paris: Bulletins de la Soci? ¢ dAn hropologie de, 21, 441, 
492; Memoires de la Societe d'Anthropoloyie de, 441 5 Paris 
Academy of Sciences. 23, 48, 72, 94, 120, [43, 167, 191, 216, 
263, 287, 311, 335, 365, 396, 420, 441, 468, 491. 516, 540, 
564, 587, 612, 635: Centenary of the Paris Polyteehnic 
School, 82; Annual Report of the Paris Observatory, 255 ; 
Pans Société d’Enconragement pour VIndustrie Nationale, 
Proposed New System of Screw-pitch and Wire-gaiae gtg; 
M. J. Janbert on the Atmosphere of Paris, 4545 Paris 
Municipal Couneil: Competution for the best means of 
Suppressing the Smoke and Purifying the Wa er of Cines, 
454; Pastenr Institue, Experimental Stndy of means of 
Defence against Destructive Insects, 482 

Paris ‘Comte de:,Death of, 480 

Pa-eher (F.), the Radiation of Gases, 188; on the Infra-Red 
Disversion of Fluorspar, 635 

Pasteur Institute, Paris, Experimental Study of means of 
Defence against Des ructive lusects, 452 

Pasteur Insti ute, the Projeeted, for India, 33 

Pastenr’s .Anti-Rabic Treatment, the Anti-Vivisectionists and, 
iy 

Patavonia, Prehistoric Crania of, Dr. K. Verneau, 490 

Pathology : Lecmres on the Comparative Patholizy of In- 
flammation, Ehas Metchnikoff, 194 ; Methods of Pathological 
Hist.logy, C. von Kahlden, A. A. Kanthack, 218; Deal- 
Mutism, Holger Mygind, P. Macleod Yearsley, 449; the 
‘Thompson Vates Latuoratones, 304 

Pavy (F. W., F.R.S.), the Physi togy of the Carbohydrates, 
their Application as Food and Relation to Diabetes, 397 

Peal (S. E.), Tan Spot» over Doy’s Eyes, 572 

Pearson (Karl), Height of Barometer, 338 

Peary Expedition, 581 ; Sailing of the, 250; Letter from Lieut. 
Peary, 603 

Pease (Alfred E.), Biskra and the Oases and Desert of the 
Zibans, 317 

Pechman (lrof. von), 
Diazomethane, 364 

Peckham (S. I*.), on the Nitrogen Content of California 
Birumen, §15 

Pélabon (I1.j, Influence of 
Ilydrogen and Selenium, 264 

Pembrey (M. S.), on the R-action of Animals to Changes of 
External Temperature, 460 

Pendulnm in the Alps of Dauphiny, Observations of the, 635 

Pendulum, Bifilar, for M aswiny Earth-Tilts, C. Davison, 246 

Pentield (S. L.), on some Methods for the Determination of 
Water, 334 

Pentield and Kreider Messrs.), Separation of Minerals of High 
Specific Gravity by the Use of Dr. J. W. Retger’s Fused 
Double Nitrate of Silver and Thallium, 415 

Pengelly Memorial Fund, the, 325 

| Pen:amerous Symmetry, “* Aur ha” with, 1. W. Unthank, 413 

| Perennial Irrigation in Egypt, J. Norman L.ockyer, F.K.S., So 


k. 


Wwreltons WalNasis Sq ibe Me. Ve 


on a New Nitrogen Compound, 


Pressure on Combination of 


XXX 


Perfumes : a Natural History of kaw Materials and Drugs used 
in the Perfume Inlustry, J. Ch. Sawer, 76 

Perier (M. G.4, Organo-Metallic Combinations of Corneol, 
Camphor, and Monochlor-Camphor with Aluminium 
Chloride, 335 

Veripneumonia in Cattle, the Microbe of Contagious, S. 
aArloing, 257 

Perkin (W. 11. , Magnetic Rotations of Acetic and Propionic 
NCIC eal 

ering (Ne iiess Ine. subi tas.) 
B-2 Dimethylelitaric Acid, 22; 
1433 Organic Chemistry, 494 

Peroxides, Sodium and Uranium, Thomas Fairley, 103 

Perrotin M ), Uhotographic Exploration at Nice Observatory, 
257 

Persia ; the Takhtiart Mountains and Upper Elam, Lieut.- 
Colonel Sawyer, 34 

Pertz Miss , on the Ivgroscopie Dispersal of Fruits in Certain 
Labialx, 334 

Peru, the Ilarvard Observatory in, Prof. W. 11. Vickering, 64 

Peters (Dr... F. W., Joh. Muller’s Lehrbuch der Kosmischen 
Vhysik, W. J. Lockyer, 49 

Pettersson (Vrof. Otto, Swedish Ilydrographical Work on 
Baltic and North Seas, 131; swedish Hydrographic Research 
in the Baltic and North Seas, 305 

Petz G. G, von), East Siheria, 471 

Pharmacy ; Death of Dr. Lonis von Uslar, 60 

Pheasants, Observations on Voung, Prof. C. Lloyd Morgan, $75 

Philadelphia, the Zoalogical Society of, 109 

Phillip ps-Wolley (Clive), Big-Game Shooting, 298 

Thiltps, A. 11.), Stalagmite from Lava Caves of Kilauea, 235 

Philology ; Neath of Prof, W. 1). Whitney, 153 

Philosophy ; Studien uber Claudius VProlemaus: cin Beitrag 
zur Geschichte der  eriechisehen Vhilosophie und 
Astral pie, Franz Boll, 398 

Phisalix C.), on some Antitoxic Properties of the Blood of 
the Terrestrial Salamander (Sa/amanira maculosa) against 
Curare, 444 

Phonograph, the, l'rof. MchKendrick, 46t 

Vhonograph, New Simple Form of, A. Koeltzow, 275 

Phasphorescence, Influence of Low ‘Temperatures on the 
I'henomena of, Raoul lictet, 564 

Photo- Electric Leakage, Prof. Oliver J. Lodge, F.R.S., on, 
406 

Ph to-Electric Phenomena, Dr. J. Elster, Dr. 11. Geitel, 451 

Photo-M crography ; Vractical Ihoto-Micrography, Andrew 
Iringle, 315 

Vhotography : the De ermination of Latitude and Longitude 
by Vhotography, Prof, C. Kunge, 102; the Brena Camera, 
229; Ialtson’s Kineta Phonograph, A. and WL RK. L. 
In) keon, 140; the Photography of the Splash of a Drop, 
R. oS. Cole, 222 ; the Progress of Astronomical Vhotagraphy, 
H.C, Russell, FARLS., 2395 Photograph of a Landscape in 
Liveoy end Dead Bacterta, 259; Photographs of the Moon, 
MM. Leewy and Vunsenx, 278 ; Vhotographs of Flames, 
Captain Abney, 255% Solar [Eclipse Photography, Albert 
‘Taylor, $33; a Selection af Photographs of Stars, Star 
Cluster ard Nebule, together with Infarmatian concerning 
the lastroments and the Methods emploved in the Pursnit 
of Celefiinl Photography, lsvac Roberts, F.R.S., Dn A. A. 
Comomon, F.ROS., 947. Vhotographic and Visual Kefracting 
Teletepe aml Spectrocope presented to the Cape Ob- 
ervatery by Mr Trank Mc€ lean, 552; Phatepgraphy hy 
Arifvwl Loglt, 553; an Instrument for Vhotographing 
Meteor, 556; the Royal Photographic Society ; Address af , 
the Vrevieot, Sir I. Trueman Waa, 5773 on the De. 
velopment of the Laten’ Image in Ihotography by Alkaline 
Verexvle, G. A. Te My, 588; Handbuch der Pho'o- 
graphic, Prof dor, TL W. Vopel, Prot, R, Meldota, F.R.S , 
SS: Neplearen of Lhatography ta the Deciphering 
of ('Tetmyece © Manuscipt , 1 Pringsheim, Gos 

Vrytium bebbrifelium, Mo Sappes, 216 


Tetramethyleneamine, 22; 
Hexamethylenedibromide, 


Peylageny, Ontepeny, Tel sy@emauc Arrangement, Vrof, von 
lattel, §10 i 
Chytetat, loyal Colleze af, Warveian Oration, Dr. T. Lauder 


Tironwe, bots 


Phyo Ito} 


25 


enear en Maxwell andl Wertz, 8; Llasticity 
ard Jeneotty af Clapene ae Dependent wpon Chemr@al Com. 
porin, \ Wire ivtnn and G Sehort, 213 the Formation 


aft laregg Metal Vila by Pleetrolym, 1) Myhusaad 0, | 


Ludex 


Supplement to Nasure, 
Noreniber 29, 1894 


Fromm, 2t: Weidemainn’s Aanalen der Physik und Chem 
21, 118, 236, §15, 635: Variation of Rotatory Power u 
Influence of Temperature, A. Le Dell, 23; C. H. Wind 
Measurements on Kerr Phenomena in Polar Retlection a 
Nickel, Prof. Kamerlingh Oanes, 24: M. de Haas's Measar 
ments of Coefiicient of Viscosity of Methyl-Chloride, Pr 
Kamerlingh Onnes, 24; Physialogical Psychology 
Psycho-Physics, Prof. E. B. Titchener, the Writer of 
Note, 28; the Mass of the Earth, The Reviewer, 30: 
Weight of the Earth, ‘*K.,” Prof. A. G. Greenhill, FR. 
52; the Mean Density of the Marth, Frof. J. 11. Poynti 
F.R.S., 5423 Tleat Experiments, Dr. V. Dvorak, 35; 2 
Method of Determining Critical Temperatures by Crit 
Index, James Chappuis, 48; New Method for Determin 

and Lowering of Freezing-Poiats of Solutions, A. Ponsat, 
48: Jah. Muller's Lehrbuch der Kosmischen Physik, 1 
C. FLW. Peters, W. J. Lockyer. 49; Physical Society, 
93, 142, 215, 285; Transformations of Mechanical 
Chemical Energy, M. C. Lea. of; Specific Tleat of Car 
Dioxide at Constant Volume, Dr. J. Joly, 92; the Stahi 
ofa Tuhe, Prof. Greenhill, 93; Electro-magnctic Induct 
in Current Sheets and its Representation hy Moving ‘Trai 
of Images, G. 11. Bryan, 93; Dielectrics, Kollo Appleya 
933 Behaviour of Certain Bodies in Presence of lec 
magnetic Oscillations, Prof. G. M. Minchin, 94; Determi 
tion of Relative Intensity of Gravity, G. Bigourdan, 
Physical Properties of Pure Nitrous Oxide, P. Villard, 
Stability of Dilate Solutions of Corrosive Sublimate, 
Vignon, 94; Berlin Physical Society, 95, 192, 287 ; the 
structive Effect of Small Projectiles, Prof. Victor Torsley, 
F.K.S., 104; Measurement of Surface Tension of Water and 
Mercary in Capillary Tubes, G. Quincke, 118 ; the Stress an 
Strainsin Isotropic Elastic Solid Ebipsoidsin Equilibriam un 
Hodily Forces Derivable from Potential of Second Degree, C 
Chree, 119; the Superficial Tension of Saline Solutions, T 
Sentis, 120; Thermo-electric Properties of Salt Solutiot 
G. S. Emery, 236; Relation between Density of Salt 
Solution and Molecular Weight of Dissolved Salt, George 
Charpy, 287 ; Death of Prof. A. Kundt, 130; the Passage! 
Hydrogea through a Palladium Septam, Prof. W. Ramsay 
F.R.S., 142; Relations of Pressure, Volume, and Temper 
ture of Rarefiedd Gases, Prof, W. Ramsay, F.R.S. and E 
C. C. Baly, 143, 215; Exhibitions of Physical Apparata 
151; Obituary Notice of August Kundt, Dr. 11, du Bo 
152; Stady of Fluid Motion by Means ol Coloured Ban 
Prof. Osbarne Reynolds, F.R.S., 161; Experimental De 
monstration of Purely Accidental Character of Critical Stat 
P. de Ileer, 165; the Abnormal Phenomena near the Critic 
Point, Dr. Kuenen, 240; Experiments made by Dr, Kuenes 
in the Leiden Laboratory on the Abnormal Phenomei 
observed by Galitzine near the Critical Point, 312; th 
Kadiation af Gases, F. Paschen, 185; the Isothermal 
Hither, Kose Innes, 215; a Laboratory for Phys 
and Chemical Research, 217; New Methods of obtain 
Specific Inductive Capacity of Solids under either Slow! 
Kapidly Changing Fields, 2. G. Northrup, 229 ; Research 
an Modern kxplosives, Wm. Macnab and I. Ristori, 23 
the Viscosity of Solids, J. Dewar, 238; Experiments 
Test of Validity of Newtonian Law of Attraction 1 
Crystalline and Isotropic Masses at Small Distances, A. 
Mackenzie, 252; on the Newtunian Constant of Gravitatic 
Prof. C. V. Roys, FLR.S., 330, 366, 417, 571; Method 
Determining Thermal Conductivity of Metals, Jos. 11, Gri 
261 ; the Composition of Atmospheres which Extingw 
Flame, lr. Frank Clowes, 283; Captain Abney’s Pho 
graphs of Flames, 285; an Elementary Theory of Pla 
meters, Prof. ©. Wlenrici, 285; the Hatchet Planimet 
F.OW. hill, 285 ; Vopular Lectures and Addresses hy 
William Thamson (Baron Kelvin), 1.1.S., Prof. Oliver 
Lodge, F.R.S., 2890, 313; on the Viscosity of Water 
determined by Mr. J. B. Hlanney, hy means of his Mie 
theometer, RK. E. Barnett, 311 ; Graphical Kepresentation 
Heterogencous Iquilibriim ia Systems of One to Fai 
Substances, B.  Roozebo.m, 3123; the Coefficients 
Viscosity oof Fluids in Carrespanding States  caled= 
lated by Mr. de Itaas, Prof Kamerlergh Onnes, 3 
pening Address in Section A of the Hritish Association 
hy Draf. A.W. Rucker, R.S., 343; Experiments in 
Lead Allays ranging from PbSn,, to Vh,.Sa, Bernha 
Wiesengrund, 394; on the Specific Meat of liquid Sulpha 


Supplement to decal 
Vovember 24, 1894 


ous Anhydride, M. E. Mathias, 420; Practical Work in 
General Physics, W. G. Woollcomhe, 425; New Exvperi- 
ments permitting the Comparison of the Delivery of 
Liquids, Gases, and Vapour from the same Orifices, II. 
Parenty, 444; Comparative Study of the Isothermals ob- 
served by M. Amagat and the Isothermals calculated from M. 
Van der Waal’s formula, P. de Heen and F. V. Dwels- 
hauvers- Dery, 489 ; on some Phenomena in Vacuum Tables, 
Sir David Salomons, 490; Physikalisches Prakticum, mit 
besonderer Berticksichugung der Physickali-chchemischen 
Methoden, Eilhard Wiedemann und I[ermann Ibert, G. F.C. 
Searle, 496; Elementi di Fisica, Antonia Roiti, 498 ; 
Specific deat of Gases at Constant Pressure, Dr. Silvio 
Inssana, 503; on Refractive Power and Density of Dilnte 
Solutions, \V. Ilallwachs, 515; Lord Kelvin, P.R.S., on 
the Ioctrine of Discontinuity of Fluid Motion in connection 
with the Resistance of a Solid moving throngh a Fluid, 524, 
549, 573, 97 ; Changes in Physical Society, 527 ; onthe Mix- 
ture of Liquids, M. J. De Kowalski, 540; Exact Measure- 
ment of the Density of very Dilute Aqueous Solutions, F. 


Iudex 


Kohlrausch and W. Hallwachs. 553; Physics and Engineer- | 


ing at the McGill University, Montreal, 558; Differences of 
Pressure, G. Guglielmo, 581; on the Latent Lfeats of 
Vaporisation of the Saturated Alcohols of the Fatty Series, 
M. W. Longuinine, 612; the Present Status of High Tem- 
perature Kesearch, Carl Barns, 635; on the Change of 
Volume during Melting, Max Toepler, 635. See a/so Sec- 
tion A of the Briti-h Association 

Physiography: the Earth; an Introduction to the Study of 
Inorganic Nature, Evan W. Small, §93 

Physiology: Physiology Practicums, Burt G. Wilder. 4; 
another new Branchiate Oligochaete, Frank E. Beddard, 
F.R.S., 20; Preponderating Role of Liver in formation of 
Urea, 24; Determination of Uric Acid and Nuclein Bases 
in Urine by Precipitation with Copper Sulphate and Sodium 
Bisulphide, Dr. Kriiger, 95; Dr. Kriiger on Ipiguanin, a 
new hase of the Nanthin Group isolated from IIuman Urine, 
492; Formation of Urea in Liver after Death, Charles 


Richet, 120; Production of Glycosurie in Animals by Phy- - 


sical Means, 24; Physiological P-ychology and Psycho 
physics, Prof. E. B. Titchener, 29; the Relative Sensitivity 


of Men and Women at the Nape of the Neck, Francis , 


Galton, F.R.S , 40; Digestion without Digestive Ferments, 
A. Dastre, 48; Death of Dr. A. Schmidt, 60; Relation of 
Sensation-Areas to Movement, Prof. W. O. Kohn, 61; 
Berlin Physiological Society. 95, 192, 335, 4913 a Case of 
Leukemia, Dr. Jacob, 95 ; Experiments on Condensatinn of 
Glycoco] Ether, Dr. Lilienfeld, 95; Influence of Rarefied 
and Compressed Air on Circulation, Dr. Ad. Leewy, 95; 
Prof. A. Wossel’s Further Researches on Thymin, 95; 
Anatomy of ‘‘ Dumb-bell shaped” Bone in Ornitharhynchus, 
Prof. J. T. Wilson, 96; the Polar Excitation nf Cells of 


Galvanic Currents, Dr. Max Verworn, 192; the Clotting of | 


Blood, Dr. Lilienfeld, 192; Wlereditary Malformation of 
Hands and Feet, Drs. W. Ramsay Smith and G, S, Nerwell, 
253; Degeneration consequent on Experimental Lesions of 
Cerebellum, Dr. J. S. RK. Russell, 284; Co-existence of 
Sternum with Shoulder-girdle and Lungs, Alexis Julien, 
287; Two Microcephalic Brains, Dr. Telford Smith and 
Vrof. D. J. Cunningham, F.R.S , 287; the Thompson Vates 
Laboratories, 304; the Influence of Intra- Venous Injection 
of Sugar on the Gases of the Blood, Dr. Vaughan Llarley, 
309; Researches on the Excitability of Rigid Muscles 
and on the Causes of the Disappearance of Cadaveric 
Rigidity, J. Tissot, 3t1; Experiments made on a Dog 
as to the Nutritive Value of Gelatine, Dr. J. Munk, 335; 
Experiments on Fasting Dogs, Dr. J. Munk, 491 ; Researches 
on the Causes of the Toxicity of the Serum of Blood, MM. 
Mairet and Bosc, 335; Experiments to Determine whether 
any one alone of the Food-Stuffs, Proteids, Fats, or Carho- 
hydrates can be regarded as the Source of Muscular Energy, 
Prof. Zun'z, 336; the Physiology nf the Carbohydrates : their 
Application as Food, and Relation to Diahetes, I’. W. Pavy, 
F.R.S , 397 ; Opening Address in Section ] of the British 
Association by Prof. E. A, Schafer, F.I8.S., 401; W. E. 
Collinge on the Kelations of the Cranial Nerves to the 
Sensory Canal System, 436; on IHistological Chanzes pro- 
duced in Nerve Cells by their Functional Activity, Dr. 
Gustave Mann, 443 ; a Text- Book of Physiological Chemistry, 


O. Hammersten, 449 ; the Archoplasm and Attraction Sphere, _ 


' Pomel (A.), Dyrosaurus Thevestensis, 


SSO 


J. E. S. Moore, 478; Spinal Respiratory Tracts, Mr. W. 
T. Porter, 491; Observations on the Blood-Corpuscles of 
Incubated Ifen’s-eggs, Dr. Engel, 491; Dr. Greef on the 
Neuroglia Cells of the Retina and Chiasma of the Optic 
Nerve, 492 ; on the Femoral Gland of Ornithorhynchus, C. J. 
Martin and F. ‘Tidswell, 492; the Physiological Action of 
the Paraffin Nitrites, Dr. J. Thendore Cash, F.R.S. and 
Prof. Wyndham, RK. Dunstan, §50 (See a/so Section I of the 
British Association) 

Phytophthora Infestans, Potato Disease, the, Thos. Carroll, 63 

Pichard (P.), Assimilability of Potash by the Action of Nitrates 
in loor Silicious Soils, 49! 

Pickering (Prof. W. H.), the Harvard Observatory in Peru, 64 ; 
Prof. Barnard and the Discs of Jupiter’s Satellites, W. J. S. 
Lockyer, 320; Recent Observations of Mars, 396 

Pictet (Raoul) on Coldburns, 362; Influence of Low Tem- 
peratures on the Phenomena of Phosphorescence, 564; 
Influence of Low Temperatures on the Laws of Crystalli- 
sation, 588 ; on the Congelation of Sulphuric Acid, 636 

Pierce (A. 11.) on the Localisation of Sound, Prof. Miunster- 
berg, 621 

Piesch (Herr Bruno) on the Change in the Electrical Resistance 
of Aqueous Solutions and of the Electric Polarisation with 
Change of Pressure, 430 j 

Piette (Ed.), Noles for History of Primitive Art, 91 

Piezo-Electricity, 357 

Pigeon’s Milk, Prof. Waymouth Keid, 463 

Pisciculture ; the Flatchery for Sea fishes at Dunbar, Dr. T. 
Wemyss Fulton, 18 

Pitt-Rivers (Lieut.-General), Museums and Pleasure-Grounds 
near Rushmore, 416; on the Explorations of British Camps 
and a long Barrow near Rushmore, 440 

Plague of Athens, the, Dr. Keyser, 62 

Plagne in Hong Kong, the, 153, 175 

Plague of London, Precau‘ions against, in 1665, 304 

Plaice, Rearing of, Hlarald Dannevig, 297 

Plane Geometry, Modern, G. Richardson and A. S. Rarusay, 
196 

Planet Mars, Ohservations of the, 255 

Planet Saturn, the, 32 

Planets, the Diameters of snme Minor, Prof. E. E. Barnard, 65 

Plantmeter, the Hatchet, F. W. Ifill, 285 

Planimeters, an Elementary Theory of, Prof. O. Ienrici, 285 

Plants, Irritability of, R. M. Deeley, 8 

Plateau Flint Implements of North Kent, Discussion on the, 
439 

Pla ean Implements of Kent, Prof. Rupert Jones, 412 

Platinum Resistance Thermometers, Prof. G. Carey Foster, 
JER Sion 212) 

Pleasure, and Esthetics, Pain, Henry Rutgers Marshall, 3 

Plehn (Dr. F.) on the Beliefs and Customs in Regard to Lilness 
and Death of the Dualla Negroes, 361 

Vleiades, Nebunlosities near the, Prof. E. K. Barnard, 583 

Pleiades, Triangulation of Sixteen Stars in the, Dr. Leopold 
Ambronn, 623 

Pleistocene Geology, 412 

Vlenronectidz, on the Significance of Diagnostic Characters 
in the, J. T. Cunningham, 436 

Pockels (Miss Agnes) on the Spreading of Oil upon Water, 
223 

Pomene (H.) on Maxwell and Ilertz, $ 

Poisons, on the Unequal Diffusion of, into the Organs of the 
Body, Prof. Heger, 461 

Poisson’s Ratio, Experimental Determination of, C. E. Stro- 
meyer, 142 

Polar Expedition, the Jackson-I]armsworth, 255 

Poleck (Prof.), Sodium Peroxide, 64 

Polis (P.), Sun-spots and Weather, 62 

Pollard (D. H. B.), on Cranial Skeletons of South American 
and African Siluroid Fishes, 436 

Polybuny, Trituberculy and, Dr. C. 1. Forsyth Major, rot; 
E. S. Goodrich, 268 

Polyodon, on the Structure of the Integument in, W. E. 
Collinge, 434 

Po'ytechnic Institutes, 
Ing 

Polytechnic School, Centenary of the aris, 82 

2163; on the Later 
Geological and Climatic Phases in Barbary, 365 

Ponds and Rock-Pools, with Elints on Collecting for, and the 


Some London, R. A. Gregory, $7, 


Pee SN 


Management of, the Micro-Aquarium, Ulenry Scherren, | 


aed 


3 

Ponsot (A.), New Method for Determination of Lowering of 
Freezing I’sints of Solution, 48 

Pope (W. J.), the Preparation of Sulphonic Derivatives of 


Camphor, 335 

lupularising Science, 11. G. Wells. 300 

lorsehnew (Iferr), Prof Lunge and, Nitrogen Trioxide, 635 

Vorter (Mr. W.T ), Spinal Respiratory Tracts, 490 

Totata Disease, Mhytophthora Infestans, The, Thos, Carro }, 
63 

Voteat (Wm. L ), Guramazba, 79 

I'stsdam Oh-ervatory, Sunspot Observations at the, 556 

Vottery of the Gallic Epoch, Octave Vauville, 490 

Nowell (Major J, W. , 0a the Water Resources of the United 
States, 456 

lower (D'Arcy), a Series of Preparations of the Conjunctival 
and Vayinal Mucous Membranes taken from Rabbits and 
Guinea pug> which had been subjected to Mechanical and 
Chem/cal Irritation, 20 

Toynting (Prof. J. I1., FLR.S.), the Mean Density of the Earth, 

Vratt (flenry), I'rincipia Nova Astronomica, 51 

Irecision, Measurements of, T’rof. T. C. Mendenhall, 554 

Veehistorie Crania of Patagonia, Dr. R. Verneau, 490 

Vressure, D tferences of, G. Guylizlmo, 551 

Presternal Muscle, Observations on the, O Lambert, 490 

rice (W. A) A Treatise on the Measurement of Electrical 
Kesistance, 591 

lrimitive Civilisation ; or, Outlines of the [listory of the 
Ownership in Archaic Communities, E. J. Simeox, 522 

Ici nordial Utricle, Mohl’s, Thomas Hick, 173 

l'rincipia Nova Astronomica, Henry Pratt, 51 

Pengle (Andrew) T'eactical Vhoto-Micrography, 318 

I'ringsheirm (lrof.), Death of, 580 

Pringsheim (E ), App ication of l”hotography to the Decipher- 
ing of Palimpse~t Manuscripts 604, 

Projectiles, the Westructive Iflect 
Horsley, F.R.S., 104 

Prolfera, Clavatella, Ilenry Scherren, 1:04 

Proof Spirt and Fiscal Hydrometry, Dr. 3. Derham. 205 

l'rotoplasm, on the Relations of, Prof. E. Van Beneden, 434 

Psycho-Physiology, The Scope of, Frof. C. Lloyd-Moryan, 


54 
Psychology: Vain, Mleasure and .isthetics, Henry Kutgers 
Marshall, 3; I'hysiological I'sychology and Psycho-Phystes, 


Ire f, E. B. Titchener, 129; the Writer of the Note, 29; Prof. | 


Ladd on the Results of Experimental Work on the !)irect 
Control of the Ketinal Field, 416; Experiments on tlelen 
Kellar, Prof, Jastrow, 416; the Drift of Vsychical Research, 
I. WL IL Myers, 584; Visions of the Interior of the Earth. 
1) Ro and MS.U1. the Prince of Mantua and Montferrat, 594, 


Pref Munstetberg and Mr. A. II. Pieree on the Localisation | 


of Sound, 621 

Pterm)ophytes, on the Origin of the Sexual Organs of the, 
Poot. Douglas 1. Campbell, 435 

Ptolemy: Studien uber Claudius Ptolemius ; ein Beitrag zur 
Gesehichte der griechischen Vhilosaphie und Astrologie. 
Frarz loll, 398 

Pereux (M. . Photographs of the Monn, 278 

Pycraft (W DP), on the Wing of Archioptery yy viewed in the 
light of that of some Modern Birds, 435 

Vygmesin kurope, Prof. J. Kollmann on, 440 

lyro-Lleetrie fy, 35> 


maarterly | arnal of Micros opical Science, gi, 515, O11 
thearerly Ieview, S rence in the 65. 419 
ypew, onthe Use of, Dr. L. Bleekrotle, 


thearz Libres in Tele 
iil 

Vivir fage® | Arinan? le), Monument erected in Ilonour of, | 
1 

Vee > Notet en ®ome of the more Camnyon Thiseases in 
thieet@ent fn belatin ty Atm spheric Conditions, 1887-91 
Dor [Does Tlertte, 25 
ueerit Mier esa Cl bh, 119 

(yaeleht) 1), Compe, and their Veang, 124 

(date "y voremett of Sirface Ten ion of Water and 


Mermiry in € ary Lobes, oth 


fndex 


of Small, Prof. Victor , 


Supplement to Nature, 
Wovember 2a, 1894 


Rabies, the Anti-Vivisectionists and lasteur’stTreatment of, 1 

Kae (John), the Work of the Beer Money, 583 

Railways and Tramways, Eleetric Traction 
Keckenzann, 423 

Rainbow, a Monochromatic, Charles Davison, S4 

Rainfall in Great Britain during July, 325 

Rainfall, Bri ish, C.J. Symons, F.R.S., 416 

Rainfall at Gieenwich, Mr. F.C. Bayard on the, 457 

Rainfall of Scotland, Dr. Buchan, 604 

Rains in Geneva, on Spring, 475 

Raisin (Catherine A.), Relations of the older Fragmental Rock 
in North. West Caernarvonshire, 286 

Ram (Gilbert S.), the Incandescent Lamp and its Manufacture, 1 

Ramsay’s (Sir Andrew), Physical Geology and Geography of 
Great Britain, H. B. Woodward, 277 

Ramsay (A. $.), Modern Plane Geometry, 196 

Ramsay (Prof. W. S., F.R.S.), the Passage of Hydrogen 
through a Palladium Septum, 142; Relations of Pressure, 
Volume, and Temperature of Rarefed Gases, 143; Experi 
ments on Relations of Pressure, Volume of Temperature and 
Karefied Gases, 215 ; on the Existence of a New Gas in the 
Atmosphere, 410 

Rassner (Dr.), Clond-height Measurements at Eiffel Tower, 95 

Rath Frau vom), Sach- und Orts Verzeichniss zu den mineral 
ogischen und geologischen Arbeiten von Gerhart vom Kath, 
498 

Rayleigh( Lord, Sec. R.S.), the Density of Nitrogen Gas, 157 + 
on Experiments made to determine the Minimum Curren 
audible in the Telephone, 407 ; on the (iantitatiwe Theory 
of the Telephone, 4oS; on the Existence of a New Gas in 
the Atmosphere, 410 

Kead (A. A.), Conditions in which Carbon exists in Steel, 143 

Reade (J. Mellard), Erosion of the Muir Glacier, Alaska, 245 

Rebeur-Paschwitz (E. von), Comparison of Records of Earth- 
quakes of August 10, 1893, 179 

Rebiere (A.), Les Femmes dans Ia Science, 
Frankland, 279 { 

Reckenzinn (Anthony), Electric Traction on Railways and 
Tramway-, 423 

Reelus(Elisee), Normal Line of Separation between East and 
West of the Ancient World, 583 

Recurrent: Images following Visual 
Shelford Bidwell, F.R.S., 466 

Regnault (Dr. F.), on Various Forms of Teeth of Different 
Races, 441 

Reid (Prof. Waymouth), on the Alteration in the Mucous 
Membrane of the Lateral Pouches of the Pigeon’s Crop, 463 

Renault (B.), on Cuprolitic Bacteria of the Permian Age, 396 

Renou (M.), Thunderstorms, 34 

Renz (F.), the Nebulous Character of Nova Aurigr, 254 

Report of the Committee on Army Examinavions, the, 125 

Research, Seientific Education and, Dr. Il. E, Armstrong, 
[alias SLM 

Research Work, W. G. Woolleombe, 124 

Resistance: a Treatise on the Measurement of Jélectrical 
Resistance, W. A. Price, 591 

Retgers’s (Dr. J. W.) Fused Double Nitrate of Silver and 
Thallium Separation of Minerals of Ihiuh Specific Gravity 
by the use of, Messrs. Penfield and Kreider, 415 

Review Reviewed, a, Prof. Ralph S. Tarr, 268 


on, Anthony 


Mrs, Percy 


Impressions, on the, 


RIVIEWS AND OLR BoOOKSILELK :— 


Vhe Incandescent Lamp and its Manufacture, Gilbert 5. 
Kam, 1 

Pain, Pleasure, and .1stheties, Henry Ru'gers Marshall, 3 

Physiology Practicums, Burt G. Wilder, 4 

The Fauna of British India, including Ceylon and Burmah, 
Gs. I. Hampson, 4 

Materials for the Study of Variation, W. lateson, Prof. 
Nita eeswcldon, litose. 25 

Kis Geoloyischer Querschnitt dureh die O.t Alpen, Ay 
Kothpletz, Dr. Mara M. Qyilvie, 27 

The Natural [istory of Plants, Prot, 1. W. Oliver, 28 

Notes on the more Common Diseass in Queensland, David 
Harhe, 28 

Jo. Muller's Lehrbuch der Kosmischen Physik, Dr, C.F. 
Peters, W. J. Lockyer, 49 

The Alchemical kesence an! the Chemieal Klement, MM. M: 

| Pattison Muir, Prof. Werbert Macleod, Fh. R.S , 50 


We 


Supplement to eS aa 
Nowember 29, 1894 


Principia Nova Astronomica, Ffenry Pratt, §1 

A Manual of the Geology of India, R. D. Oldham, 52 

Practical Paper- Making, George Clapperton, 73 

Theorie der Optischen Instrumente (nach Abbe), 74 

Manures and the Principles of Manuring, C. M. Aikman, 75 

The Ex-Meridian treated asa Problem in Dynamics, H. B. 
Goodwin, 76 

Odorographia: A Natural History of Raw Materials and 
Drugs used in the Perfume Industry, J. Ch. Sawer, 76 

Introduction to Elementary Practical Biology, C. W. Dodge, 


77 

Notes on the Ventilation and Warming of Houses, Churches, 
Schools, and other buildings, Ernest H. Jacob, 78 

A {Tistory of the Elasticity and Strength of Materials, fsaac 
Todhunter, Prof. A. G. Greenhill, F.R.S., 97 


A Treatise on the Mathematical Theory of Elasticity, | 


A, E. 1. Love, Prof. A. G Greenhill, F.R.S., 97 

Introduction to the Mathematical Theory of the Stress and 
Strains of Elastic Solids, Benjamin Williamson, F.R.S., 
Prof. A, G. Greenhill, F R.S., 97 

Theory of Structures and Strength of Materials, Ilenry T. 
Bavey, Prof. A. G. Greenhill, F.R.S., 97 

Law and Theory in Chemistry, Douglas Carnegie, M. M. 
Pattison Muir, 98 

Aero-Therapentics ; or, the Treatment of Lung Diseases by 
Climate, Charles Theodore Williams, 99 

Histories of American Schools for the Deaf, P. Macleod 
Yearsley, 103 

Monograph of the Stalactites and Stalagmites of the Cleaves 
Cove, near Dalry, Ayrshire, John Smith, too 

Botanical Charts and Definitions, Miss A. E. Brooke and 
C, A. Brooke, 1ot 

The Great Globe: First Lessons in Geography, A. Seeley, 
101 

Synop-is der Hoheren Mathematik, Johann G. Hagen, Dr. 
J. W. L. Glaisher, FLR.S., 121 

A Manual of Microchemical Analysis, Prof. 11. Behrens, 122 

Practica} Botany fur Beginners, F. O. Bower, 123 

Simple Experiments for Sctence Teaching, John A. Bower, 
123 

Economic Gealagy of the United States, Ralph S. Tair, 143 

The Ore Deposits of the United States, James F. Kemp, 145 

Mining: an Elementary ‘Treatise on the Getting of Minerals, 
Arnold Luptan, 145 

The Miners’ Handbook, John Milne, F.R.S., 145 

A Standard Dictionary of the English Language, 146 

An [ntroduction to the Study of Metallurgy, Prof. W. C. 
Roberts Austen, F.R S., W. Gowland, 147 

Structural Botany, Dokinfield Henry Scott, (47 

The Lowell Lectures on the Ascent of Man, Ifenry Drum- 
mond, 147 

Two great Scotsmen, the Brothers William and John {Hunter, 
George E. Mather, 169 

The Metallurgy of Gold, T. Kirke Rose, 170 

A Handbook of Gold Mining, Henry Louis, 170 

Geology, Charles Bird, t7t 

The New Technical docator, 171 

Studies in Forestry, John Nisbet, Prof. W. k. Fisher, 193 

Lectures on the Comparative Pathology of Inflammation, 
Elias Metchnikoff, 194 ; 

The Camel, its Uses and Management, Major A. G. Leonard, 


195 

Modern Plane Geometry, G. Richardson and A. S. Ramsey, 
196 

Chemistry Demonstration Sheets, 196 

Methods of Pathological Histology, C. von Kahlden, A. A. 
Kanthack, 218 

A Treatise of Natal Astrology, G. Wilde and J. Dodson, 
The Sonl and the Stars, A. G. Trench, 219 

Elementary Lessons in Steam Machinery and the Marine 
Steam Engine, Staff Engineer J. Langmaid, R.N., and 
Engineer IJ. Gaisford, R.N., 220 

The Voruba-speaking leoples of the Slave Coast of West 
Africa, A.B. lEllis, 221 

A Ifandbook to the Sindy of Natural Ilistory, 221 

Surveying and Surveying Instruments, G. A. T. Middleton, 
221 

Catalogne of Scientific Papers (1874-1883), 24t 

Gestaltung und Vererbung, Eine Entwickelungsmechanik 
der Organismen, Dr. Wilhelm Elaacke, 242 


Lndex 


| 


XXXII] 


ITandbook of the Destructive Insects of Victoria, C. French, 
243 

Proceedings of the Edinburgh Mathematical Society, 244 

The Starry Skies, Agnes Giberne, 244 

Récherches snr l’Histoire de l’Astronomie Ancienne, Paul 
Tannery, 265 

Scottish Land-Names, Sir Herbert Maxwell, 266 

Systematic Survey of the Organic Colouring Matters, Drs. G. 
Schultz and P. Julius, 267 

A Wandbook to the Marsupialia and Monotremata, Richard 
Lyddeker. 267 

Climbing inthe British Isles—England, W. P. Haskett Smith, 
267 

Popular Lectures and Addresses, Vol. I., by Sir William 
Thomson (Baron Kelvin), P.R.S., Prof. Oliver J. Lodge, 
F.R.S , 289 

Elementary Meteorology, William Morris Davis, 293 

Catalogue of the Mesozoic Plants in the Department of 
Geology, British Museum, A. C. Seward, 294 

A Monograph of Lichens found in Britain; being a Descrip- 
tive Catalogue of the Species in the Herbarium of the 
British Moseum, Rev. James M. Crombie, 225 

Travels tn a Tree Top, Charles Conrad Abbott, 295 

Big Game-Shooting, Clive Phillipps- Woolley, 298 

Annals of the Royal Botanic Gardens, Calentta, Dr. G. King, 
308 

Pepular Lectnres and Addresses, Vol. Il., by Sir William 
Thomson (Baron Kelvin), P.R.S., Prof. Oliver J. Lodge, 
BRE Sass 

A IJandbook to the Flora of Ceylon, James Britten, 316 

Bir>kra and the Oases and Desert of the Zibans, Allred E. 
Pease, 317 

Practical Photo-Micrography, Andrew Pringle, 31S 

Twelve Charts of the Tidal Streams on the West Coast of 
Scotland, F. Howard Collins, 318 

The Physiology of the Carbohydrates: their Application as 
Food and Relation to Diabetes, F. W. Pavy, 379 

Studien iiber Clandins Prolemaus ; ein Beitrag zur Geschichte 
der Griechischen Philosophie und Astrolugie, Franz Boll, 
398 

ace and Notes on the Glacial Geology of Great Britain 
and freland, Henry Carvill Lewis, Kev. E. Hill, 421 

Aspects of Modern Study, R. A. Gregory, 422 

Electric Traction on Railways and Tramways, 
Reckenzann, 423 

Portative Electricity, J. T. Niblett, 423 

First Principles of Electrical Engineering, 
423 

Electrical Distribution, its Theory and Practice, Martin 
Hamilton Kilgour, 423 

Town Conncillors’ flandbook to Electric Lighting, M. Scott 
Russell, 423 

The First Technical College, A. Humbnidt Sexton, 424 

Practical Work in General Physics, D. G. Woollcombe, 425 

Mannal of Practical Logarithms, W. N. Wilson, 425 

Creatures of Other Days, Rev. 11. N. Hutchinson, 427 

A Theory of Development and Heredity, Henry . Orr, 445 

A Selection of Photographs of Stars, Star Clusters and 
Nebuiz, together with Information concerning the [nstru- 
ments, and the Methods employed in the Pursnit of 
Celestial Photography, Isaac Roberts, Dr. A. A. Common, 
FoR iS..447. 

Deaf-Mutism, Halger Mygind, P. Macleod Yearsley, 449 

A Text-book of Physiological Chemistry, O. Ifammarsten, 


Anthony 


C. H. W. Biggs, 


449 

Electricity, Electrometer, Magnetism and Electrolysis, G. 
Chrystal and W. N. Shaw, 450 

Micro-Organisms in Water, their Significance, Identification, 
and Removal, Prof. P, Frankland and Mrs. P. Frankland, 
Dr. KE. Klein, F.R.S., 469 

Kast Siberia, P. P. Semenoff, J. D. Chersky and G. G. von 
Petz, 474 

Verzeichniss der Elemente der bisher Berechneten Cometen- 
bahnen, Prof. Dr. J. G. Galle, 473 

Primary Geography, A. E. Frye, 473 

Theoretical Mechanics, J. Edward laylor, 474 

The Animal as a Machine and a Prime Motor and the Laws 
of Energetics, Ik. IT. Thurston, 474 

The Aborigines of Western Australia, Albert F. Calvert, 


474 


SNNIN 


Grundzige der Geometrie von Mehreren Dimensionen und | 
Mehreren Arten (radlinizer Enheiten in Elementarer 
Form entwickelt, Giuseppe Veronese, 493. 520 

Organic Chemistry, W. 11. Perkin, Jun., F.R.5., 
Stanley Kipping, 494 

Lessons in Organic Chemistry, G. S. Turpin, 494 

Physikaljsches Prakticum, mit Besonderer Berucksichtigung 
der Physikalisch-Chemischern Methoden, Eilhard Wiede- 
mann und Llermann Ebert, G. F.C. Searle, 496 

Object Lessons in Elementary Science, Vincent T. Marche, 
497, 498 

Precis de Mctcorologie Endogcne, E. Canu, 498 

Sach- und ©rts-Verzeichniss zu den Mineralogischen und 
Geologischen Arbeiten von Gerbard vom Rath, 498 

Elementidi Fisica, Antonia Roiti, 495 

The Collected Mathematical Papers of Henry J. S. Smith, 
Major P. A. MacMahon, F.R.S., 517 

Primitive Civilisation, or Outlines of the Ilistory of the 
Ownershipin Archaic Communities, E. J]. Simcox, 522 

Celestial Objects for Common Telescopes, Rev. T. 
Webb, 523 

Ponds aaa Rock Pools, with Iints on Collecting for, and the 
Management of the Miero-Aquarium, Ienry Scherren, 523 

Newfoundland as it is in 1894: a Ilandbook and Tourist 
Guide, Rev. M. Iarvey, 523 

Nature's Method in the lvolution of Life, Dr. Alfred R. 
Wallace, 541 

Vhe Mean Density of the Earth, J. H. Poynting, F.K.S., 


and F, 


Ni 


542 

«A Text-book of Ore and Stone Mining, C. I|.e Neve lorster, 
FARLS., Bennett Hl. Brough, £43 

Alternating Generations : a Biological Study of Oak Gall 
and Gall Flies, Ilermann Adler, 545 

ITygiene, J. lane Notter and R. IT. Firth, 545 

Primer of [lygiene, Ernest S. Reynolds, 545 

Fur and Feather Series, the Grouse, Rev. I]. A. Macpher- 
son, A. J. Stnart- Wortley, George Saintsbury, 546 

A Treatise on As*ronomical Spectroscopy, Dr. J. Scheiner, 
Dr. J. LE. Dryer, 565 

Agriculinral Zoology, Dr. J. Ritzema Bos, 567 

Vrogress in Flying Machines, O. Chanute, 569 

tertilisers and Feeding Stuffs ; their Properiies and Uses, 
sSernard yer, 569 

Heat Treated Experimentally, Linn.vus Cumming. 569 

Ways and Works in India, G. W. MacGeorge, 569 

Manual Pratique de l’Acronante. W. de Fonvielle, 569 

Frat Culture for Profit, C. Ik, Whitehead, 569 

Handbuch der hotovgraphie, Prof. Dr. WH. W. Vogel, Prof. 
Kk, Meluola, FLR.S, 589 

A Treatise on the Measurement of Iélectrical 
Willam Arthur Price, 591 

A) Journey in O her Worlds, John 
Grepory, 592 

Uetcr die geometrischen Eigenschaften homogener starrer 
strukturen und shre Anwendung auf Urystalle, W. Barlow, 


Resistance, 


Jacob Astor, R. A. 


93 

ae Mechanics, Arthur Thornton, 593 

The Earth: an Introduction to the study of Inorganic Nature, 
Evan W Small, 593 

Songs of the Russian Peaple, 
Dateh, 594 

Visions of the Interior of the Earth, IT. R. 
Prince of Mantua and Montferrat, 59.4 

The Complete [oetical Works of Constance Naden, 594 

A Student’. Textbook of Dotany, Prof. S, IL. Vines, F.R.S., 
Harald Wager, 613 

The Student's Introductory Uandbook of Systematic Hotany, | 
Joseph Wo Oliver, Ilarold Wager, 613 

Tife in Ancient Egypt, A. baeman, 615 

Ia Grographie littorale, Jules Gerard, 615 

The Mechanics of Floising Machinery, Dr. Julius Weisbach, 
an] Vrof. Gustav Ifermann, 616 

An Flementary Manual of Zoology, i. C. Cotes, 616 

Vrewervation of Health in India, Sir J. Fayrer, F.R.S., 616 

Virgt Principles of Builfing, Alex. lack, 616 


Th. M. Istomin and G. 9, 


and M.S. IL. the 


Revaclde (Prof Osborne F OR.S.), Study of Fluid) Motion by | 
Means of Coloured Lande, 161; on Phenomena connected 
with Water passing throtigh a Constructed Vertical Tuhe | 
uniter I'ret*ure, 497 | 


ii nae 


e usplemnent to Nature, 
Norember an. 1894 


Rhodinol, on the Constitution of, from Essence of Pelargonium, 
MM. Ph. Barbiet and L. Bouveault, 368 

Rhynchohdellid, a New, Dr. John Young, 452 

Khynchodemus Terrestris in Ireland, R. ‘T. Scharff, 617 

Ricco (Prof.), Temperature Variations on Mount Etna, 85 

Richard (Jules), a Long-Period Meteorograph, 617 

Richards (E, Windsor), the Economie Side of Iron and Steel 
Vroduction, 37 

Richardson (A.), Action of Light on Oxalic \cid, 71 

Richardson (G.), Modern Plane Geometry, 196 

Richmond (Jas. G.), a Daylight Meteor, 124 

Richter (Prof.), Bathymetrical Survey of the Lake of Garda, 
581 

Riley (Prof. C. V.), on Social Insects and Evolution, 435 

Rio de Janeiro Observatory, 606 

Riquier (M.), on the Reduction of any Ditferential System what- 
ever to a completely Intezrable Form, 335 

Ristori (E.), Researches on Modern Explosives, 236 

Ritchie (John, jun.), the Lowell Observatory, .\rizona, 149 

Ritter’s Asia, Russian Addenda, P. P. Semenoff, I. D. Chersky, 
and G, G. von Petz, 471 

Rivers, the Self-Purification of, 13t 

Roberts (Charlotte I.), the Standardisation of Potassium Per- 
manganate in Iron Analysis, 634 

Roberts (Dr.), a New Spiral Nebula, 231 

Koberts (Isaac, F.R.S.), a Selection of Photographs of Stars, 
Star Clusters and Nebnlx, together with information con- 
cerning the Instruments and the Methods employed in the 
Pursuit of Celestial Photoyraphy, Dr, A. A. Common, 
WIR Sig 19) 

Roberts-Austen (Prof, F.R.S.), the Mint Report, $3; an In- 
troduction to the Study of Metallurgy, W. Gowland, 147; 
same Experiments on the Electrolysis of Glass, 410 

Robertson (Surgeon-Major G. S.), Kafristan, 211 

Kobinson (Dr. Louis), the Anti Vivsectionists, 234 

Rock Pinnacles, Magnetism of, Rev. FE Ul, 318; James 
Heelis, 3385 Lieut.-Gen. C. A. MeMahon, 499 

Rocky Mountains, Propa:ed Fish-hatching Station at Ilorse- 
thief Springs, 306 

Rodin (J.), Aleasurements of Absolute Specific Resistance of 
Pure Copper, 165 

Rodriguez Vrof. F. Q.), Death of, 22 

Roiti (Antonio), Elementi di Fisica, 498 

Rolland (George), Increase of Temperature with Depth in 
Low Algerian Sahara, 120 

Rollat (M, Victor) on the Eggs of the Mulberry Silkworm, 
612 

Rollessan (C. J.) on a Phonographic Method of recording the 
Change in Alternating Electric Current, 485 

Romanes (Dr. G. J., F.R.S.), Panmixia, 28; Death of, 83; 
Obituary Notice of, Prof. &. Ray Lankester, F.R.S., 108 

Rome, the Accademia dei Lincei Annual Meeting at, 304 

Rontgen (AV. C.), Experiments witha Rectangular Glass Prism, 
179 

Roozeboom (akhuis), Equilibrium of Solutions and Solid 
Phases formed of System IIC!, HI,O and Ve, Cl,, 240; the 
Graphical Representation of Meterogeneous Equilibrium in 
Systems of One to Four Substances, 312 

Rose (‘T. Kirke), the Metallurgy of Gold, 170 

Roszel (B. M.), the Mass of the Asteroids, 87 

Rotating Shafts, Charles Chree, 78; Dr. J. Hopkinson, ¥.R.S., 
78 

Rotation of the Terrestrial Poles, Dr. S. C. Chandler, 396 

Rotational Axis of the Earth, the Displacements of the, Prof. 
W. Foerster, 409, 488 

Rothpletz (A.), Kin Geologischer (Querschnitt durch die Ost 
Alpen, lor, Maria M. Ogilvie, 27 

Rowland (Prof.) on Chemical ‘Training, 228 

Royal College of Physicians, Harveian Oration delivered at the, 
Dr. J. Lauder Brunton, FLR.S., 625 

Royal Meteorological Society, 94, 215 

Royal Microsenpical Society, 94, 119, 256 

Royal Society, 69, 92, 118, 141, 165, 18S, 214, 236, 261, 283, 
309, 420, 442, 66, 490, 516; Royal Society's Conversazione, 
39, (82; List of Selected Candidates, §5; Catalogue of 
Scientific Papers (1874-1883), 241; Death of the Comte de 
Paris, 480 

Royal Society of New South Wales, 287 

Rubens (tleinrich), on the Ketteler-MWelmholtz Dispersion lor- 
mula, 635 


Supplement to Nature, 
November 29, 1894 


Rucker (Prof. A. W., F.R.S.), Opening Address in Section A 
of the British Association, 343 j 

Rung (Capt. G.), New Automatic Sounding Instrument, Uni- 
versal Bathometer, 431 

Runge (Prof. C.), the Determination of Latitude and Longi- 
tude by Photography, 102; the Snectra of Yin, Lead, <Ar- 
senic, Antimony, and Bismuth, t18 

Rushmore, Museums and Pleasure Grounds near, Lieut.-General 
Pitt-Rivers, 416 

Russell (11. C, F.R.S.), Icebergs and their Relation to 
Weather, 15; the Progress of Astronomical Photography, 
230; Aurora Australis, 319; Aurora and Fog, 428 

Russell (Dr. J. S. R.), Degenerations consequent on Experi- 
mental Lesions of Cerebellum, 284 

Russell (N. Scott), Town Councillors’ Iandbook to Electric 
Lighting, 423 


Russia: ‘Twenty-five Years of Chemistry in, 231; on the | 


Tundras of North-East Russia, G. J. Tanfilieff, 432 ; Songs 
of the Russian People, Th. M. Istomin and G. O. Diitsch, 
594; Russian Geographical Society Medal Awards, 360; 
Annual Report ol Russian Geographical Society, 456; 
Annals of the, 621; East Siberia, P. P. Seménoff, J. D. 
Chersky and G. G. von Petz, 471 

Rutherford (Prof.), Observations in which the Reaction Time 
was measured lor Sight, Hearing, and ‘Touch, 461 

Ruwenzori Expedition, Mr. Scott Elliot’s, W. T. Thiselton- 
Dyer, F.R.S., 549 


Sabatier (Paul), Cupric Bromide, 45; Absorption Spectra of 
Cupric Kromide, 72; Absorption Spectra of Hydrobromic 
Solutions of Cupric Bromide, 120; a Ilydrobromide of Cupric 
Bromide and a Ked Bromide of Copper and Potassium, 167 

Saccardo (Prof.), Number of Species at present known, 35 

Saija (Prof.), Temperature Variations on Mount Etna, 85 

Sails, towards the Efficiency of, Windmills, Screw- Propellers, 
in Water and Air, and Aeroplanes, Lord Kelvin, P.R.S., 


ae 

DD adres (Gatty) Marine Laboratory, on the New Build- 
ings for the, 301 

St. John (C. E.), Wave-Lengths of Electricity in Iron Wires, 
6 

ei Mammés, Discovery of an Interment of the Neolithic 
Period at, Eugene Tounlouze, 490 

St. Mary’s Hospital Medical School, Science Teaching in, Dr. 
Acthur P. Luff, 595 

St. Petersburg, Medical School for Women to be Established 
at, 5oL 

Bi nespury (George), the Grouse, 546 

Sakurai (Joji), Constitution of Glycocine and its Derivatives, 

I 

ander, on some Antitoxic Properties of the Blood of 
the Terrestrial, against Curare, C. I’hisalix and Ch. 
Contejean, 444 

Salisoury (the Most Ulon. the Marquis of, F.R.S.), Inaugural 
Address at the Meeting of the British Association at Oxtord, 


339 

i omons (Sir David), on some ’henomena in Vacuum Tubes, 
4yo ; 

sand-Flea or Chigoe from China, Mr. W. F. H. Blandford on 


a, 635 
SandJord (Mr. W. A.) on his Discovery of a Large Dinosaur 
at Wedmore, 456 


Sanitation: the l’orthcoming Congress of Jlygiene and Demo- | 


graphy, 19 

sappey (M.), Phyllis pulchrifolium, 216 

Satellite of Jupiter, the Fifth, Prof. E. E. Barnard, 624 

Satellite-Orbits, M. Tisserand on, 454 

Saturn, the Planet, 32 

Saturn and Uranus, Observations of, Prof. I. E, Barnard, 433 

Sawer (J. Ch.), a Natural Ilistory of Raw Materials and Drugs 
used in the Perfume Industry, 76 

Sawtschenko (Dr.), Inoculation against Cholera, 15 

Sawyer (Lieut.-Col.), the Bakhtiari Mountains and Upper 
Elam, 34 

Sawyer (A. R.), the Geology of Mashonaland, 70 

Scandinavia: the Scandinavian Ice Sheet, Victor Madsen, 54 

Schafer (Prof. E. A., F.R.S.), Opening Address in Section I 
of the [ritish Association, 401; on the lunctions of the 
Suprarenal Sjodies, 46t 


Lndex 


XXXV 


Scharff (RK. T.), RAysechodemus terrestris in Ireland, 617 

Scheiner (Dr. J.), a Treatise on Astronomical Spectroscopy, 
Dr. J. L. E. Dreyer, 565 

Scherren (Henry), Clazvatella prolifera, 104; the Deposition of 
Ova by Asterina gibbosa, 246; Ponds and Rock-Pools, 
with Hints on Collecting for, and the Management of the 
Micro-Aquarium, 523 

Schmidt (Dr. A.j, Death of, 60; the Employment of a Trigo- 
nometrical Series in Meteorology, 178 

Schmidt (K. E. F.), the Elliptic Polarisation of Reflected Light, 
1S 

School, Science in, and after School, H. G. Wells, 525 

Schools of Meteorology, Prof. Cleveland Abbe, 57 

Schott (O.), Elasticity and Tenacity of Glasses as Dependent 
on Chemical Composition, 21 


| Schoute (Prof.) : Regular Sections and Projections of Hekatom- 


koszedroid and Hexakosicedroid, 144; Theorem of Natural 
Connection between Homogeneous Divisions of Space by 
means of (Cubes and of other Tetraikaidekahedra, 240 

Schrader (Herr), Double Salts containing Diammonium, 606 

Schuchert (Charles), Discovery of Devonian Rocks in Cali- 
fornia, 235 

Schulhof (M. L.), Denning’s Comet, 37; Ephemeris for 
Tempel’s Comet, 113 ; Tempel’s Periodic Comet, 416 

Schultz (Dr. G.), Systematic Survey of the Organic Colouring 
Matters, 267 

Science: Science in the Magazines, 65, 140, 234, 419, 489, 
583 : German Holiday Science Courses at Jena, 83; Cata- 
loguing Scientific Papers, A. G. Bloxam, 104; Dr. Arm- 
strong on the Publication of Scientific Literature, 159 ; 
Scientific Education and Research, Dr. H. E. Armstrong, 
F.R.S., 211; Catalogue of Scientific Papers (1874-1883) 
compiled by the Royal Society, 241; Les Femmes dans la 
Science, A. Rebiére, Mrs. Percy Frankland, 279; Science 
and Mining, Hon. Tames Martin, 273; Popularising Science, 
HI. G. Wells, 300 ; Science and Art Department, Results of 
May Examinations, 414; Successful Candidates for Whit- 
worth Scholarships, 42g; French Association for the Ad- 
vancement of Science, M. Mascart’s Presidential Address, 
429 ; American Association for the Advancement of Science, 
Dr. W. H. Hale, 458; Object Lessons in Elementary 
Science, Vincent T. Murché, 497; Science in the Medical 
Schools, 512; Prof. H. Alleyne Nicholson, 524; Science 
Teaching in St. Mary’s Hospital Medical School, Dr. Arthur 
P. Luff, 595; Forthcoming Scientific Books, 513; Science 
in School and after School, H. G. Wells, 525; Scientific 
Method in Board Schools, Prof. H. E. Armstrong, F.R.S., 
631 

Scio, Earthquake at, 251 

Scotland: Keport of the Astronomer-Roya) for, 157; Two 
Great Scotsmen: the Brothers William and John Ifunter, 
Dr. George E.:Mather, 169 ; Grass-destroying Caterpillars in 
Scotland, Miss Ormerod, 251; Scottish Land-Names, Sir 
Herbert Maxwell, Bart., 266; Fishery Board for Scotland, 
305; Twelve Charts of the Tidal Streams on the West Coast 
of Scotland, F. Howard Collins, 318; Rainfall of Scotland, 
Dr. Buchan, 604 

Scott (Dr. Dukinheld Henry), Structural Botany (Flowering 
Plants), 147; the Root of Lyegtnodendron Oldhamiun:, 
261 


| Scott (R. IL, F.R.S.), Fogs with Strong Winds ia British Isles, 


1876-1890, 215 

Screw-Pitch and Wire-Gauge, proposed New System of, 414 

Seribner’s Magazine, Science in, 234 

Scudder (S. H1.), Tertiary Tipulidae, 111; the Effect of Glacia- 
tion and of the Glacial Period on the present Fauna of North 
America, 515 

Searle (G. F. C.), Physikalisches Prakticum, mit besonderer 
Beriicksichtigung der Physikalisch-chemischen Methoden, 
Filhard Wiedemann und Hermann Ebert, 496 

Secular Variation of ‘Terrestrial Magnetism, Wilde's Theory of 
the, Prof. Ilenry Wilde, F.R.S., 570 

Seeley (A.), the Great Globe. First Lessons in Geography, 
rol 

Seismology: the Earthquakes in Greece, C. Davison, 7; M. 
lapavasiliore on the Greek Earthquakes of April 1894, C. 
Davison, 607 ; De. G. Agamennone on the New Continnous- 
Record Seismometrograph of the Collegio Romano, 362; 
Seismic Magnetic and Electric Phenomena, Prof. John Milne, 
F.IR.S., 415 ; on the Velocity of the Constantinople Earth. 


Nv I 


qiase-Pulsations of Juty to, 1894, Chatles Davison, 451; 
Earthquake in Japan, 620 

Selborne, the Gilbert White Memorial at, 227 

Seliwanow (Dr.), Explosive Halogen Compounds of Nitrogen, 
36 
3 

Selungs, the, 490 

Semenoff (P. P_ , East Siheria, 471 

Sensitivity of Men and Women at the Nape of the Neck, the 
Relative, Francis Gal‘on, F.R S., 40 

Sentis (1H1.), the Sup: rficial Ten ion of Saline Solutions, 120 

Seward | .4. Le), some New Facts with regard to Aemsuecttites, 
594; Catalogue of the Mesozoic Plants in the Department of 
Geology, British Museum, 294 

Sewer Gas ard Typhoid Fever, 10 

Sexton(A. Flumboldt), the First Technical College, 424 

shafts, Rovating, Charles Chree, 75; Dr. J. Hopkinson, 
Ros 7S 

Shakespeare’s Birds and Insects, 65 

Shand (.A.), Magnetic Induction in Nickel Tubes, 443; on 
Volume Ch nyes which accompany Magnetism in Nickel 
Tubes, 4.43 

shasta-Chic> Series of North California and Oregon, J. S. 
Di'ler T. AW. Stanton, 326 

Shaw Prof. ele) on Integrators, Ilarmonic Analysers, and 
Integraphs, and their application to Phy-ical and Engineer- 
ing Problems, 407 

Shaw (J. , Absence of Butterflies, 297 ; Aurora, 499 

shaw (W. N.Y, FLRLS., Electricity, Electrometer, Mav- 
netism, and Electrolysis, G. Chrystal, Dr. James L. Ioward, 


450 

Shields, Bullet-Proof, Emma Tubbard, 148 

Shoes of Central Austraha, R. Etheridge on the Kuditcha, 636 

Shoo'ipg-Stars observed in Italy, P. Frangois Denza, 540 

Strew, the I’ acentation of the, A. A. W. Hubrecht, 441 

Shruhsole (Mr.), Living Microscopic Speeimens of Gromiaz, 11g 

Siheria, East, V. ?. Semenoff, J. D. Chersky and G. G. Von 
Petz, 471 

siebenschlafer, Dic, an old German Legend concerning the 
Weather, 455 

S tkworm, on the Eggs of the Mulberry, M. Victor Rollat, 6t2 

Sim Thos. R.), Records of Kaffratian Plants, 416 

Simcox (12. J.), Primitive Civilisation; or, Outlines of the 
History ofthe Ownershipin Archaic Communities, 522 

Simm ns (Orville L.), Development of the Lungs of Spiders, 
440 

Sunon (L.), Action of Primary Aromatic Bases on Dissym- 
metrical Ketonic Compounds, tot 

Sims W. b.), Oxidation of Alkali Metals, 71 

sweinner (S.) Maynctic Kock, tor 

Soll) Evan Wo), the arth: an Introduction te the Stndy of 
Inorganic Nature, 593 

Smith (Kev. brederek J.), the Venctrative Vowcer of Ballets, 
t24; Bullet-Vroaf Shields, 174 

Smith (ITenry I. 5.), the Collected Mathematical Papers of, 
Major ?. XN. MacMahon, FIRS, 517 

Smih Jolin), Monograph of the Stalactites and Stalagmites of 
the Cleave: Cove, near Dalry, Ayrshire, 100 

Soh (lr. John B.), North American Moths, 619 

Swoth (Dr. Lorrun), a New Method of preparing Culture 
Media, 143; Reearch on Local Immunity, the Initial 
Inflamenatory Preeess bronght about by a Simple Irritant, 462 

seth Dr. Velford), Pwo Microcephatic Brains, 237 

smh W. 15), Choservate ns illustrating some of the Mental 
Condiion which inflacace the Association of Ideas, f.¢., 
Memory, 463 

seh (WW. 2. Ulaekett), Climbing in the Tritish Isles—Eny- 
Jan |, 267 

serh (Dr. W. Rameay), Wereditary Malforunt 
an'l Fert, 253 
netell (A.), Straeture and Chemistry of Cyanogen Flame, 
143 
meer of Cite, Competiven of the Maris Manicipal Council 
forthe best means of sup y reseing the, 454 

swevrna, Tearth yuake at, 251 

Oyphiephay re bayzer, FS tig eeanieny, 

Aoetrelan Snake, J. 1. Owthy, 288 5 ane Boa-Constrictor 


1 of Hands 


, r 


Wwilweed by amrherin the Zoolosreel Gardens, 620 
ite rT) Rlectre HH atiog for Hospital Purposes, 182 
lef), Te WoT Gs Morton Clumt tothe 1) envery of 
Ne Hor 12 


Index 


Supplemescs 
Noremle 


Snelus (G. J.‘, the Walrand-Legenisal Process, 37 

Soap as a Germicide, 431 

Sobolotny (Dr.), Inoculation against Cholera, 15 

Sodium and Uranium J’eroxides, Thomas Fairley, 103 

Sodium, New Substance obtained by the Action of Alcvhol 
upon Peroxide of, Prat. Tafel; 552 

Soil, on the Chemical and Bacteriological Examination of, with 
special reference to the Soil of Graveyards, Dr, James 
Buchanan Voang. 443 

Solar Atmosphere, Researches on the Movements inthe, M. H. 
Deslandres, 468 

Solar [Eclipse Photography, .Atbert Taylor, 433 

Solar Ohservatinn, a Novel Method of, Dr. Deslandres, 307 

Solar Observations, the Results of Iunprudent, Dr. George 
Mackay, 307 

Solar Radiation, Effect of a Thin Veil of Cloud or Mist upon 
the Intensity of, Profs. Bartoli and Stracciati, 482 

Solar Spots, on the Rotation of, M. Flammarion, 564 : 

Solar System, on the Magnitude of the, Prof. W. Tarkness, — 

458, 532 

Sollas (Prof. W. J., F.R.S.), Relation of Granite to Gabbr 
of Barnavave, Carlingford, 252; the Genlogy of ‘Torres 
Straits, 276; Geologies and Deluges, 505 

Solutions, on Refractive Power ant Density of Dilute, W-. 
Hallwachs, 515 

Solutions, Exact Measurement of the Density of very Dilute 
Aqueous, F. Kohlrauseh and W. [allwachs, 553 ; 

Sonnbhick, Investigation on Daily Period of Wind Velocity on 
Summit of, Dr. J. Hann, 228; Sonnblick Society's Report 
for 1893, 86 

Sonometer, Hawksley’s, 182 

Sound: Prof. Miinsterherg and Mr. A. IT. 
Localisation cf Sound, 621 

Southampton, on the Ilarbour and Docks of, John Dixon, 
328 

Southern and Northern Alps, Prof. Suess on the, §10 

Southwell (Thos.), Norfolk and Norwich Nataralists’ Society, 
Presidential Address, 432 

Spectrum Analysis: the Line Spectrum of Oxygen, Max Eisig, 
15; Stars having Peculiar Spectra, Mrs. Fleming, 37 ; Bright- 
Line Stars, Prof, W. W. Camphell, 1813 Spectroscopic 

Velocities of Binaries, 327; Maznesium Speetrum as 
Criterion of Stellar Temperature, Prof. J [. Keeler, 3 
the Spectrum of the Orion Nebula, Prof. |. i. Keeler, 25 
Prof. W. W, Campbell, 254; Absorption Spectra of Cupr 
Bromide, Paul Sabatier, 72; Gases in Kisuca, Wm, Lihbe 
9t; Results obtained with Prismatic Camera during Tot 
Iclipse of Sun, April 16, 1893, J. N. Lockyer, FOR.S., 118 
Results obtained with Slit Spectrascopes at otal Ectipse af 
April 16-17, 1893, Captain If. 11. Iills, 236; New Researches 
on the Infra-Red Region of the Solar Spectrom, M. Langley 
420; R-searches on the Movements inthe Solar Atmosphere, 
M. IE. Deslandres, 468 ; the Spectra of ‘lin, Lead, Antimony 
Arsenic, and Bismuth, 11, Kayser and C. Ringe, t18; Ab: 
sorption Spectraal Wydrobromic Solutions of Cupric Bromide, 
Paul Sahatier, t20; the After-glow in Geissler Tubes, Carl 
Kirn, 1305 Similarity of Light emitted by After-glowit 
Geissler Tube and Beginning of Glow of Solid Bodies, 
Kien, 188 ; Variations in Spectra of Carbon Electrodes ant 
Influence of one Sabstance on Spectrum of another, W. N 
Martley, F.RLS., 141; the Number of Distinct Differcnees 
of Colour and Brightness to be discriminated in the Spec 
trum, Prof. Konig, 192; the Spectrum of Metallic Manganese 
and its Compounds, W. N. Hartley, F.R.S., 238; the Spece 
trum of Oxygen in High Temperatures, Dr. J Janssen, 249; 
Spectroscopic ’henomena and Thermo Chemistry of Bessemer 
Process, Prof. W.N.1lartley, F.R.S., 261; Calorific Radiations. 
included in Luminous Parts of Spectrum, M. Aymonnet, 287; 
New Design for Large Spectroscopic Slit-, Mr. Wadsworth, 
326; on some New Methods of Spectrum Analysis and 
some Hessemer Flame Spectra, Prof. Uartley, 410; on the 
Absorption Spectra of Dilute Solutions, Thos, Swan, 491 
Vhotographic and Visual Refracting Telescopes and Spectra 
scope presented to the Cape Observatory by Mr. lrank 
McClean, §§2; a Treatise on Astronomical Spectroscopy, 
Dr, J. Scheiner, Dr, J. L. EK. Dreyer, 565; I. Paschen of 
the Infra-Red Dispersion of Flunrspar, 635 

Spencer (Prof, J. W.), Niagara Falls as a Chronometer of 
Geolupical Vime, 237: the Age of Niagara Falls, 486 

Sperk (Dr. Hs, Death of, 153 


Pierce on the 


Supplement to Natu co 
November 20, 1804 


Spider (Zrochosa singoricnsis), Dr. A. Jaworowski on the 
Development of so-called ‘* Lung” in a, 62t 

Spiders, Development of the Lungs of, Orville L. Simmons, 
44° 

Spiral Goniometry in its Relation to the Measurement of 
Activity, Carl Barus, 334 

Spiral Nebula, a New, Dr. Roherts, 231 

Splash of a Drop, the Photography of the, R. S. Cole, 222 

Spring Rains in Geneva, 475 

Spring (M. W.), on the Cold Welding of Metals, 455 

Springer (Mr.}, Aluminium Violins, 485 

Stabil (C.), Action of Camphoric Anhydride on Benzene in 
preseace of Aluminic Chloride, 444 

Stackel (M. P.), on the Problems of Dynamics of which the 
Differential [quations allow an Infinitesimal Transformation, 
40 

Pitactites and Stalagmites of the Cleaves Cove, near Dalry, 
Ayrshire, Monograph of the, John Smith, 100 

Stalagmite from Lava Caves of Kilauea, A. H. Phillips, 235 

Standards of Length, the Metals suitable for manufacturiog, 
C. E. Guillaume, rt 

Stanley (I[iram M.), Instinctive Attitudes, 596 

Stanton (T. W.)}, the Shasta-Chico Series, 326 

Star-fish; Variations in Larva of Asterina Gibbosa, F. W. 
Macbride, 143 

Starling (Dr.), Experiments showing that the Flow of Lymph 
from the Tharacic Duct was dependent upon the Amount of the 
Blood Pressure in the Liver Capillaries, 462; Experimental 
Inquiry into the Innervation of the Portal Vein, 462 

Stars: Stars having Peculiar Spectra, Mrs. Fleming, 37; 
Bright-Line Stars, Prof. W. W. Campbell, 181 : 
Skies, Agnes Giberne, 244; a New Variable Star, Rev. T. 
E. Espin, 417; Binary Stars, Geo. C. Comstock, 458; the 
Distribution of Nebule and Star Clusters, Sidney Waters, 
484; Triangulation of Sixteen Stars in the Pleiades, Dr. 
Leopold Ambronn, 623 (See a/so Astronomy) 

— and Acrial Navigation foreshadowed by Roger Bacon, 
481 

Steam Locomotion on Common Roads, some Reminiscences 
of, Sir Frederick Bramwell, 437 

Steam Machinery and the Marine Engine, Elementary Lessons 
in, J. Langmaid and H. Gaisford, 220 

Steel, on the Structure of, M. F. Osmond, 368 

Steiner( Paul), Absorption of Hydrogen by Water and Aqueous 
Solutions, 188 

Stellar Temperature, Magnesium Spectrum as a Criterion of. 
Trof. J. E. Keeler, 364 

Sterilisation and a Theory of the Strobilus, Prof. F. O. Bower 
on, 435 

Stok (Dr. van der), Rainfall Observations for 1892 in East 
Indian Archipelaga, 17 

Stoney (Dr. G. J., F.R.S.), a Mounting for Specula of Re- 
flecting Telescopes rendering them fit for Celestial 
Photography, 191 

Stracciatt (Prof.), Effect of a Thia Veil of Cloud or Mist upon 
the Intensity of Solar Radiation, 482 

Strachey (R., F.R.S.), the Garhwal Landslip, 124 

Strasburger (Prof.), on the Periodie Variation in the Number 
of Chromosomes, 434 

Strobilus, on Sterilisation and a Theory of, Prof. F. O. Bower, 
435 

Stromeyer (C. E.), Experimental Netermination of Poisson's 
Ratio, 42 

Stroobant (P.), the Moon’s Apparent Diameter, 36; on the 
Motion of the Satellites of the Planets with respect to the 
Sun, 499 

Structural Botany (Flowering Plants), Dukinfield [Tenry Scott, 


147 
Struthers (Prof.), on the Carpus of the Greenland Right Whale, | 


434 
Stuart (Prof. Anderson), Presidential Address to New South 
Wales Royal Society, 287 
Stuart-Wortley (A. J.), the Grouse, 546 
Study, Aspects of Modern, K. A. Gregory, 422 
Sturtevant (W.), Ears of Corn from Prehistoric Grains, 488 
Subcutaneous Injection of Asses’ Blood, alleged Cure of Con- 
sumption by, 530 
Suess (Prof.), on the Southern and Northern .\!ps, 510 
Sulphur Group, New Element in the, C. T. BlansharJ, 571 
Summer, the Past, Charles Ularding, 624 


Index 


| 
| 


the Starry | 


XXXVII 


Sun-spot Observations at the Potsdam Observatory, 556 

Sun-spots, the First Observation of, Prof. E. Millesovich, 

Sun-spats and Weather, W. L. Dallas, 113 

Sunshine and Water-Microbes, Mrs. Perey Frankland, 452 

Sunday Magazine, Science in the, 66 

Siiring (Dr.), a Winter Sojourn on the Brocken, t9t 

Surveying and Surveying Instruments, G A. T. Mildleton, 

Swallow, a White, 11. Garnett, 481 

Swan (11.}, Electrical Distribution, its Theory and Practice, 
Part ii., 423 

Swan (J. W., F.R.S.,) Voltaic Combinations with Fused 
Electrolytes and Gaseous Depolariser, 142; Measure nents of 
Absolute Specifie Resistance of Pure Copper, 165 ; Detection 
for Electric Radiation, 1$3 

Swedish [ydrographic Research in the Baltic and North Seas, 
Prof. Otto Pettersson, 131, 305 

Switzerland, Curious Electrical Phenomenon at Gossau, 276 

Swyngedauw (R.), Partition of Discharge of Condenser between 
Two Conductors, one having interruption, 23; Ratio of 
Currents produced by Discharge of Condenser in Two Parallel 
Cireuits, 62 

Sydney, Report of the Aus'ralian Museum, for 1893, 551 

Sykes (Dr.), the Spread of Diphtheria in London, 276 

Sykes’s Ivdrometer, Dr. Bb. Derham, 205 

Symons (Mr.), the Frost of 1894, 214 

Symons (C. J., F.R.S.), British Rainfall, 416 

Symons’s Monthly Meteorological Magazine, 214 


ARS) 


221 


Tafel | Prof.), New Substance obtaine] by the .\ction ol 
Alcohol upon Peroxide of Sodium, 582 

Tait (A. T.), the Deniritic Crystals on Pages of Books, t12 

Van-Spots over Dogs’ Eyes, S. E. Peal. 572 

Tanfilieff (G. 1.), on the Tundras of North-East Russia, 432 

Tannery (Paul), Researches sur l'histoire de VAstronomie 
Ancieane, 265 

Tanret (M.), Piceine, 264 

‘Yarahumaris, among the, Dr. Carl Lumbholtz, 234 

Tarr (Prof. Ralph S.), Economic Geology of the United States, 
with brief inention of Foreign Mineral Products, 145; 2 
Review Keviewed, 268 

Tasmania, Fine Aurora seen in, 11. $. Dove, 482 

Tassilly (M.), Basie Salts of Caleium, 396 

Tate’s Air-pump, a New Pattern of, Messrs. J. J. Griffin and 
Sons, 606 

Tatihou Island, Marine Biologieal Laboratory established on, 
$93 

Tautomerism, Prof. J. W. Brohl, 401 

‘aylor (Albert), Solar Eclipse Photography. 433 

Taylor (J. Edward), Theoretical Mechanics, 473 

Teall (J. J. 11., F.R.S.), Banded Gaobros in skye, 199 

Tebbutt’s (Mr.), Observatory, New South Wales, 231 

Technical College, the First, .\. Ifumboldt Sexton, 424 

Technical Education: the Work of the Beer Money, John Rae, 
§S3 

Teehnical Edueator, the New, 171 

Teeth of Different Races, Various Forms of, Dr. F. Resnaul', 
44t 

Teeth and Civilisation, the, Arthar Eb‘els, 53; J. ltoward 
Mummery, 123; Dr. Kd Jas. Wenyon, 148; Surgeon- 
Major W. G. Black, 148 ; Charles S. Vomes, F.R.S., 199 

Telautozgraph, Prof. Elisha Gray's, 183; Experiments with, 
304 

Telegraphy, Walmot’s ir Motor, 182; Wimshurst’s Improved 
Method of Communication between Shore Stations and 
Lightships, 182 

Telephones: Lord Kayleigh, F.R.S., on Experiments made to 
determine the Minimum Current andible in the Telephone, 
407 ; on the Quantitative Vheaory of the Telephone, Lord 
Rayleigh, F.R.S, goS: Photographs of the Excursions of a 
very sensitive Capillary Electrometer when projected on 
to a rapidly travelling Plate, and actuated by speakiog 
into a Telephone placed in the Circuit, Prof. G. J. Burch, 


404 
' ‘Telescopes, on the use of Quartz Fibres in, Dr. 1.. Bleckrode, 


| 


174; a Mounting for Specula of Reflecting Telescopes 
rendering them fit for Celestial Photography, Dr. 1. J. 
Storey, F.R.S., 91; Celestial Objects for Conmon 
Telescopes, Rev. T. W) Webb, 523: Photographic and Visuai 
Refractiog Telescopes and Spectroscope presented to the 
Cape Observatory by Mr. Frank McClean, 552 


See 


Vell-tale ’ Milk-Jug, tbe, J. Lawrence, 554 

Tempel’s Comet, leturn of, 65 ; the Ephemeris for, 206 ; M. 
Schulh@f, 113; Per odic Comet, M. Schulhof, 416 

Temperature as a Factor in the distribution of Marine Animals, 
Dr, O, Maas, 434 

Temperature, 01 the Reaction ot Animals to Changes of 
External, M.S. Pembrey, 460 

Vemperature Variation in the Electrical Resistance of Esters of 
the Fatty Acids, Prof. A. Bartoli, 502 

Temperature Variations in France and Greenland, on some, 
$71 

Terminator, Bright Projections on Mars’, W. J. S. Lockyer, 
499 

Terrestrial Magnetism, Wilde's Theory of the Secular Varia- 
tien of, L. A. Bauer, Prof. Wenry Wilde, 1°.R.5., 
570 

Teretgial Poles, RK tation of the, Dr. S. C. Chandler, 396 

Terry 3S. 11., the Ventilation of Steamships, with special 
reference to the Removal of Explosive and Foul Gases from 
Iialk Oi) Steamers, 326 

settacea talotenta, Drap., I. 
M. Webb, 296 

Tetanus in Man, the Resul's of an Investigation into the Mus- 
cular Rhythm of Voluntary, Mr. Iarris, 460 

Tetrahedral Carton Atom, the, 596 

Tetrarsenites, Drs. G GG, Henderson and A. R. Ewing, qt 

Thayer(Wm, KR. , Leonardo da Vinci as a Pioneer in Science, 
415 

Theves, the Recent arthquake at, Dr. Gill, 8y 

Thfohanid'.), Presence of Thread Cells in Spores of Miecro- 
spcridie, 216 

Vherapen'ics; Peripheric Applications of Alkaloids in the Treat- 
ment of Acute Maladies with Cutaneous Determination, MM. 
Guinard and Geley, 396 

Thermal C mductivity ot Metals, Method for Determining, Jas. 
H. Gray, 26 

Thermodynamics, G 
ledge in, 4o6 

Thermoelectric leights of Antimony and Bismuth Alloys, C. 
C. Wutchins, 515 

Thermometers, Platinum lKesistance, Prof. G. Carey Foster, 
FLR.S., 399 

Thermometric Observations on the Summit of Ararat, 
Venuk ofi, 588 

Thiele 1r.), the New Nitrogen Compound Nitramide, 327 

Thiony! Chloride on some Inorganic Acids and Organic Com- 
pounds, on the Action of, M. Ch. Mouren, 368 

Thiselton-Dyer (W. T., FLRLS., Mr. Scott Elliot’s Ruwenzori 
I-xpedition, 549 

Thompson (Trof, D'Arcy) on some Difficulties of Darwinism, 


als 


3373 


L.loyd-Bozward, 223; Wilfred 


If. Bryan on the Present State of Know- 


ME 


435 

Thompson (Prof. 8. Py PRS.) Design and Winding Alter- 
nate Cure ot Electro-magnets, 69; on the Magnetic 
Ataloguys of well-known Propositions respecting Optical 
Images in Mare Mirrors, goS 

Thomesn Prof. tlius), Ratioul Atomic Weights of Iydrogen 
tel Oeyeen, 15 

Veinren Prof. J. 7, b.K.S.), Llectrification of Air, 296; on 
Ihe Velecty of the Cathole Rays, oS; Experiments illus: 
‘rageme the Convection between Chemical Change and 
Wedirieed Wy charge throngh Gases, 409 

Th ren Arthuel, Theoretical Mechanics, Soli's, 593 

Tiwenyeref J 1, on the lnftience of Cirenlation on Evapor- 
ave lifer y of Water Tube Boilers, 328 

Thancerterms, M. Kerou, 34 : 

Thenderterm®, Coonectio® between certain Squalls) which 
achompany large Iaromeric Depressions and, bk. Vurand- 
Oresille, 43) 

Tienderteern, Antal Detubution of, over the Globe, Prof. 
\. Kitmmoveky, 581 

Thergton (R, 110, the Animal ae a Machine anda Prime Motar, 
andthe Law! af Lowryetic , 474 

Tete Strona rend Iie af Washt, 
Nrrengement for bindins, 112 

1e!) Sream®, Twelve Ghent) of the, on the West Coalt of 


Mi aieli 


Collins's 


Seer WoWard Mein’, 318 

Ielewall (1 Cf. Martinean), on the temoral Gland of 
Clery Vee, pz 

Tioenele ! rermtraen ts Dr Titlen, Bye 


Timbeteto, 154 


funder 


eo 


Supplement to Nature, 
Vor ember 2), 894 


Time-Gauge of Niagara, Thomas W. Kingsmill, 338 
Tipulide, Tertiary, S. H. Scudder, 111 ; 
Tisserand (M.), Report on M. Bigourdan’s Memoir on the 
Micrometric Measurement of Small Angular Celestial 
stances, 565; on Satellite Orbits. 484; on the Eecentr 
of the Orbit of Jupiter's Iifth Satellite, 612 
Ti-sot (J.), Researches on the Excitability of Rigid Muscles, anc 
on the Causes of the Disappearance of Cadaveric Rigidil 
But 
Titchener (Prof. E. B.), Physiological Psychology and Psyche 
Physics, 2S 
Todhunter (Isaac, F.R.S.), a Tlistory of the Elasticity an 
Strength of Materials, Prof. A. G. Greenhill, .R.S., 97 
Tocpler (Max), on the Change of Volume during Meltin, 
635 
Tomes (Charles S., I. R S.), the Teeth and Civilisation, 199 
Topley (AV., F.K.S.), the International Geological Congress, 


319 
Topley (William, F.R.S.), Obituary Notice of, 579 
Topography, Influence of Ancient Village Communities on Map 
of England, H. T. Crofton, 110 
Tornado at Little Rock, Arkansas, 5So 
Tee Boats, Consumption of Fuel in, J. 
oe ; 
Torres S’raits, the Geology of, Profs. Ifaldon, Sollas, and Cole 
27 
Vo ulouze (Eugene), Discovery of an Interment of the Neolith 
Period at Saint Mammes, 490 
Town Councillor's Handbook to Electric Lightinz, N. Scot 
Russell, 423 
Travels in a ‘Tree-top, Charles Conrad Abbott, 295 
Trench (A. G.), the Soul and the Stars, 2tg 
‘Trevor: Battye Expedition, the, 603 
Triangulation of Sixteen Stars in the Vleiades, Dr. Leopol 
Ambronn, 623 
Tribute to Hertz, 148 
Trillat (A.), the Antiseptic Properties of the Vapours 
Formaldehyde, 583 
Trimen (Henry, F.R.S.), a Handbook to the Flora of Ceyloi 
James Britten, 316 
Tritubercular Theory, on the, I. S. Goodrich, 6 
Vrituberenly and Polyhuny, Dr. C. 1. Forsyth Major, ror 
E. S. Goodtich, 268 
Trochosa singoriensts, Dr. A. Jaworowski on the Developarey 
ofthe so-called *‘ Lung” in a Spider, 621 
Troitzki (Dr.), Micro organisms and Hread, 204 
Trotter (Alexander P.), the Rotation of the [Electric Are 
ite) 
sone Law, M. W. Longuinine on the Application tat 
Saturated Alcohols of the Matty Series of, 636 
Trowbridge (Mr. John), on Electtical Oscillations and Klectrie 
Resonance, 363 
Tundras of North-East Russia, on the, G. 1. Tanfilieff, 432 
Tuning, Forks, New Method of determining Pitches of iligh 
I. Melde, 155 
Turin, Dr. O. Z. Bianeo’s Researches at, as to Recent Change 
in the Character of April, 393 
Turkey, the Earthquake in, 273 
Turpin (G. $.), Lessons in Organic Chemistry, 4945 t 
Tetrahedral Carbon Atom, 548 
Tutton (A. E.), a Chemical Method of isolating Fluorine, 183 
Crystallography of Normal Sulphates of Potassium, Rubidiw 
and Casium, 238; further concerning the New lodin 
Bases, 278 
Tylor (Dr. KE. 2), on the Distribution of Mythical Beliefs 4 
Evidence in the History of Culture, 439 
Typhoid Fever, Sewer Gas and, 19 


Uffelie(1 1), Polymorphism among Lactera, 179 
Umlauf | tor.), the Names of the Winds, 18S | 
Unite States, Economic Geology of the United States, with 
bricfer, mention of Foreign Mineral Iyoducts, Kalph > 
Varr, 148 4 the Ore Deposits of the United States, James i 
Kemp, 145; United States National Academy of Sciences 
1755 Proposed Fish-hatching Station at Worsethief Springs 
Kocky Mountains, 306; United States lish Commi 
Result; of a Search for a Fish-hatching Station in the ¢ 
stares, 4323 the Water Kesources of the United Sta 
Major J. W. Yowell, 486; Disastrous Cyclone in the United 


Supplement to Mee 
Vovember 29, 1894 


States, 528 ; Meteorology of the, Major 11. H. C. Dunwoody, 
608 


niversity Extension, Aspects of Modern Study, R. A. Gregory, 
422 

niversity Intelligence, 20, 47, 68, 118, 141, 164, 188, 235, 
269, 253, 334, 515, O11, 634 

niversity, Jobns llopkins, Science Training at the, 228 
niversity of London and the Report of the Gresham Com- 
missioners, the, Dr. W. Palmer Wynne, 269 

pham (Prof. Warren), Niagara River since the Ice Age, 198 
psala, Meeting of the Enternatioual Meteorological Committee, 


454 

nthank (11, W.), dare/Ze with Pentamerous Symmetry, 413 
ranium Peroxides, Sodium and, Thomas Fairley, 103 

ranus, Observations of Saturn and, Prof. E. E. Barnard, 433 
slar (Dr. Louis von), Death of, 60 

trecht, Astronomical Congress at, 132 

trecht, DProf. J. A. C. Oudemans on the Geographical 
Position of the Astronomical Observatory at, 312 


aporisation of the Saturated Alcohols of the Fatty Series, on 
the Latent lleats of, M. W. Louguinine, 612 

aret (Raoul), Rescarches on Mercuric Picrate, 588 ; Action of 
Picric Acid and Picrates on Metallic Cyanides, the Isopur- 
purates, 58S 

ariable R. Lyra, the, Ererr A. Pannekoek, 531 

ariable Star, a New, Rev. T. E. Espin, 417 

ariation of Animals, Materials for the Study of Variation, 
treated with especial regard tv Discontinuity in the Origin of 
Species, \W. Bateson, Prof. W. F. R. Weldon, F.R.S., 25 
ariation of Terrestrial Magnetism, Wilde’s Theory ol the 
pecilar, 1.. A. Bauer, 337 

ariations, on Certain Principles of Progressively Adaptive, 
observed in Fossil Series, Prof. Osborn, 435 

ariations of Latitude, F. Gonnessiat, 277 

auvillé (Octave), Pottery of the Gallic Epoch, 490 

eeder (Dr. M. A.}, Solar Electrical Energy, 416; Aurora of 
February 22, 54 

entilation and Warming of IIouses, Churches, Schools, and 
other Buildings, Notes on the, Ernest H. Jacob, 75 

enukoff (M.), (hermometric Observations on the Summit of 
Ararat, 588 

ermes, Dr. Wm. Blaxland Benham, 7 

ermin, the Employment of Disease-causing Microbes for 
Destroying, Gerald McCarthy, 131 

erneau (Dr. R.), Prehistoric Crania of Patagonia, 490 

eronese (Guiseppe), Grundziige der Geometrie von mehreren 
Dimensionen und mehreren Arten gradliniger Einheiten in 
elementarer Form entwickelt, 493, 520 

erworn (Dr. Max), the Polar Excitation of Cells by Galvanic 
Currents, 192 

esta, Diameter of, V’rof, E. E. Barnard, 65 

esuvius Observatory, Earth-Currents at 
Palinieri, 622 

dala (Pierre), on the Perrthece of the Vine Mildew, 420 

icxsburg, Remarkable Hailstones at, Prof. Cleveland Abbe, 
430° 6 

fictoria, I}andbook of the Destructive Insects of, C. French, 


the, Signor L. 


243 

ieille (M.), the Mxplosive Decomposition of Ammonium and 
Mercury Salts of Diazoimide, 253 

fienna, Astronomical Congresses at, 132 

‘jenna, Violent ILailstorm in, 153 

fienna, Jahrbuch der K. K. Geologischen Reichsanstalt, 283 

ienna, Proceedings of Imperial Academy of Science at ; Prof. 
Weisner on the Mistletoe, 456 

fignon (Leo), Stability of Dilute Solutions of Corrosive Sub- 
limate, 94 

itlard (1’.), Physical Properties of ure Nitrous Oxide, 94; 
on Carbonic [lydrate and the Composition of Ilydrates of 
Gases, 396 

filliers (M.), the Estimation of Todine, 191; Detection of 
Traces of Chlorine, 216; Differentiation of Aldoses and 
Ketoses, 264 

Jinci (Leonardo da), as a Vioneer in Science, Wm. R. Thayer, 
415 

Vine Pisease caused by -freobastditum vitis, M. P. Eloste, 540 

Vine Mildew, on the /eréthece of the, Pierre Viala, 420 

Yinen (Dr. E. 21.), Death of, vo 


Index 


XXXIX 


Vines (Prof. S. H., F.R.S.), a Student’s Text-book ot 
Rotany, Iarold Wager, 613 

Violins, Aluminium, Mr. Springer, 435 

Vision, Electrical Theory of, Prof. Oliver J. Lodge, F.R.S., 
1725) Dr @ baclieiy2. eka 

Vision, Theories of, 408 

Visual Impressions, on the Recurrent Images following, Shel- 
ford Bidwell, F.R.S., 466 

Viticulture, Utilisation of Vintage ‘'‘Marcs,” A. Muntz, 144: 
on the Use of Selected Ferments, Charles Fabre, 396; on 
the Perithecze of the Vine Mildew, Pierre Viola, 420 

Vogel (Prof. Dr. IF. W.), Handbuch der Photographie, Prof. 
R. Meldola, F.R.S., 589 

Volcanoes: the Science of Vulcanology, Prof. IT. J. Johnston- 
Lavis, 66; Gases in Kilauea, William J.ihbey, 9t ; Recent 
Changes in the great Lava Lake in Kilauea, 483; Eruption 
of the Volcano of Galoenggoen, Batavia, 620 

Vollmer (B.), Electric Conductivity of Salts dissolved in 
Ethyl and Methyl Alcohol, 188 

Voltameter, New Form of Gas, FF. A. Naber, 252 

Vonga (E.), Probable Age of Swiss Lacustrine Stations, 91 

Vrics (Jan de), Triple Equations, 312 

Vulcanology, the Science of, Prof. H. J. Johnston-Lavis, 66 


Waals’ (M. Van der) Formula, Comparative Study of the 
Isothermals observed by M. Amagat, and the Isothermals 

calculated from, P. de HFeen and F. W. Dwelshauvers-Dery, 

489 

Waddell (Prof. L. .), the Poisoned Arrows of the Akas, 395 

Wadsworth (Mr.), New Design for Large Spectroscope Slits, 
326 

Wager (Harold), a Student’s Text-book of Botany, Prof. 5. IT. 
Vines, F.R.S.; the Students’ Introductory Handbook of 
Systematic Botany, joseph W. Oliver, 613 

Wales, South, Earthquake in, 33 

Walker (J.}, Constitution of Glycocine, 71 

Walker (Miles), Design and Winding Alternate-current lectro- 
Magnets, 69 

Wallace (Dr. Alfred R., F.R.S.), Nature’s Method in the 
evolutgn of Life, 541; Paumixia and Natural Selection, 
19 

Walter (B.}, Best Position of a Gauss’s Plate, 431 

Walter (Miss M.), a Goniometer for demonstrating Relatiortf 
between Faces of Crystals and Points representing them on 
a Sphere, 239 

Wanklyn (Prof. J. A.), on the Atomic Weight of Carboo, 410 

Ward (Prof. Marshall), Microscopic Apparatus for observation 
of Micro-organisms, 40 

Ward (Thos.) a Remarkable Meteor, 474 

Warming of IFouses, Churches, Schoals, and other Buildings, 
Notes on the Ventilation and, Ernest If. Jacob, 78 

Wasps, some Oriental Beliefs about Bees and, Kumagusu Mina- 
kata, 30 

Water: on the Spreading of Oil upon, Miss Agnes Pockels, 
223; on the Viscosity of Water, as determined by Mr. J. B. 
Ilanney by means of his Microrhcometer, R. I. Barnett, 
3113 on some Methods for the Determination of Water, 
S. L. Penfield, 334; Competition of the Paris Municipal 
Council forthe best means of VPurifying Water, 45.4; Micro- 
organisms in Water, Prof. Percy Mrankland and Mrs. Percy 
Frankland, Dr. E. Klein, F.R.S., 469; on the Preparation 
ofabsolutely Pure Water, Herren Kohlrausch and Ileydweiler, 
621 

Water Lizard, Lesteur’s, a recent addition to the Zoological 
Society’s Menayerie, 127 

Waters (Sidney), the Distribution of Nebulie and Star-Clusters, 


454 

Watson’s (Dr.), Proof of Boltzmann's Theorem on Permancnce 
of Distributions, Edward P. Culverwell, 617 

Watson Medal, Award of the, to S. C. Chandler, 157 

Ways and Works in India, G. W. Macgeorge, 569 

Wealden Flora, the, A. C. Seward, 294 

Weather, Icebergs and, A. Sydney 1). Atkinson, 31 

Weather, Sun-spots and, W. L. Dallas, 113 

Webb (Dr. de W.), Prehistoric Remains in Florida, 16 

Webb (Rey. T.W.), Celestial Objects for Common Telescopes, 


523 
Webb (Wilfred Mark), Zestacella haliotoidea, Drap, 290 
Weber (Prof. Rudolph), Death of, 393 


x] 


Weber's Test, the Relative S2asitivity o: M:o ail Womea at 
the Nape of the Neck by, Francis Giltoa, F.RS., 43 

Weltore, Mr. Wo AN. Sanford on his Discovery of a large 
Dinesaur at, 456 

Weierstra,.’ Prof. Works, inten led Collective 1 lition of, 61 

We'skach Dr. Julius), the Mechanics of Ilvisting Machinery, 
616 

Weismannism: the Etfeet of External Conditions upon De- 
velop nent. Prof, \agast Weismann, 31; the Logic of Weis- 
maoniers, J. T. Cunningham, 523 

Weisner (Prof.) oa the Mistletoe, 456 

Welling of Metals, M. W. Spring on the Cold, 455 

Weldon iVrof, W.F. R., FLKLS. , Vanminxia, 5 ; Materials for 
the Study of Variation, treatel with especial regard to Dis- 
cvntinuity of Species, W. Bateson, 25 

Wellman Arctic Expedition, 273, 304 ; News ofthe, 300; Sup- 
j lies for the, 393 

Wells (11. G.1, Popalarising Science, 300; Science in Schoo} 
and after School, 525 

Welply (Dr.), Creameries and Infectious Diseases, 554 

Weoyon (Dr. Ed. Jas.), the Teeth and Civilisation, 148 

Wernicke (W.), the Change of Phase of Light by Reflexion at 
Thin Films, 236 

Wesson (Edward), a Remarkable Meteor, 399 

Wetterhan (D.), .\bsence of Butterflies, 319 

Whale, the Carpus of the Greenland Right, Prof. Struthers, 


434 

Wharton (Capt. W. J. 1., F.R.S.), Opening Address in Sec- 
tion 12 of the British Association, 377 

Whitaker W., F.R.S.), Deep Boriags at Culford, Winkfield, 
Ware, and Cheshunt, 285 

White (J.), Latitude by I2x-meridian, 498 

Wlite Memorial at Selboroe, the Gilbert, 227 

White Swallow, a, II. Garnett, 48t 

Whitehead (C. 1B), Fruit Culture for Profit, 569 

Whitney (UVrof W. D. , Death of, 153 

Whitten (f. C.), the Yucca Moth, 22 

Whitworth Seholarships, Jist of Successful Candidates issued 
Ly the Department of Science and Art, 42) 

Wiedemaon) Eilhard , Physikalisches Vrakticum, mit besonderer 
Ierucksichtizung der Physikalisch-Chemischen Methuden, 
GF. C. Searle, 36 

Wiedemann’s Annalen der Physik und Chemie, 21, 118, 18S, 
236, 334. 515, 635 

Wiesengrund Berohard), Experiments with Tin-lead Alloys 
ranging from Phsn,, tu 1’b,. Sn, 394 

Wild Dr. S.), Improvements in Maynetic Instruments, 15 

Wilde G.) and J. Dodson, .\ Treatise of Natal Astrotopy, 219 

Wilde (Prof. Henry, F.R.S.). Wilde's Thenry of the Secular 
Variation of Verrestrial Magne'thm, 570; 1. A. Bauer, 337 

Willer Burt G ), Physiology I’racticums. 4 

Williams (Alfred), Death of, 304 

Wilhams (Charles Theodore), .\er» Therapcutics, or the Treat- 
ment of Lung Diseases by Climate, 9g 

Willams (Prof, G. 1] ), Death of, 324 

Wiliams Stanley), Observatians on Mars, 606 

Wetam on 


Index 


Benjamin, .K.S., Introduction to the Mathe- 


matical Theary of the Stress and Strains of Mastic Solids, + 


Vit. GeiGreenlnll, bis 8-, 67 
William on | Dr, W.C., FOR.S.), the Koots of /ycenodendron 


MAS mison, 261 

Wii ® Nie Mitor, 182 

Wieso t |, Leeprgairenaf Stegnetication of Tron as afiected by 
Loin Carr a Inn 21g; the Tydroaximes’ of the 
Lagprehel Griumy 234 

Wilton Vrof, J. 1), Anatomy of Dunib-bell-slaped Bone in 
Ornitersis 96 

Wiben W.N., Monel of Practical Lagarithmys, 425 

Win ort (J... Improved Method of Communication between 


Shere Statens and Loh hie, 182 

Wints (C. 11.) Measurements on Kerr Phenooena in J'olar 
Ve fexion of Ni kel, Prof. Kamerhngh Oanes, 24 

Wir tintllf, towards the bttietcney of Sails, Screw-T'ropellers, 
in Water au) Air, an] .\Veroplanes, Jord Kelvin, P1.S., 


425 
Wind, We Naine® of the, Ir. Umliuft, 188 
Wpeecin? Lapelition, the, 693 
Wink Imann tl \., blastteny and Tenacity of Glarge 
Jendent upon Chenieal Lompoition, 21 


as De- 


Supplement to Nature, 
November 29, 1894 


Wire (A. P.), New Method of preparing Lantern Slides witl 
out the use ofa Camera, 433 

Wisconsin, the Grea? Forest Fires in Menn2sota and, 454 

-Wolf) M.), Report on M. Bigourdin’s Memoir o1 the Miere 
ee Measurement of Smill Angular Celestial Distances 
3 

Women and Science, .\. Rebit¢re, Mrs. Percy Frankland, 279 

Wood (Mr. Chas.) oo the use of Caustic Lime in the Dla 
Vurnace, 460 

Woot's Iioll, Mass., 
-Annual Report of, 130 

Woodward (11. B.), Sir Andrew Kamsay’s Physical Geolog| 
and Geography of Great Britain, 277 

Woolleombe (W. G.), Research Work, 124; Practical Work 1} 
General Physies, 425 

Wright, (Dr. C. RK. Alder, F.R.S.), Death of, 359 ; Obituar 
Notice of, 413 | 

Wright (Prof. G. Frederick), Erosion of the Muir Glacier 
Alaska, 245 

Writins, Careless, F. G. Donnan, 549 

Wuoscb (M. A.) on Benzvylquinine, 420 

Wynne (Dr. W. Palmer), the University of London and th 
Keport of the Gresham Commissioners, 269 

Wyrouboff (M. G.), Obituary Notice of ernest Mallard, 428 


Marine iological Laboratory, 481 


Yates (Thompson), Labaratories, 304 
Yearsley (P. Macleod), Ilistories of American Schools for theff 
Deaf, Edward Allen Fay, 109 ; Deaf-Mutism, Holger Mygind 


449 
Yersin (M.) on the llongkong Plague, 358 
Voruba-Speaking Peoples of the Slave Coast of West Africagh 
the, Col. A. B. Illis, 221 
Young (Dr, James Buchanan) on the Chemical ani Bacterio 4 
logical Examination of Soil, with special reference to thejl 
Soil of Graveyards, 443 
Young Dr. Jobn), a New Khynchohdellil, 452 
Yucca Moth, the, J. C. Whitten, 22 


Zeeman (Dr.), Measurements of Reflection of Pularised Light 


144 

Zeeman (P.), Observations made of the Kerr Phenomenun on 
the Ketlection from Sarfaces of Iroa, Cobalt, and Nicke 
ina Magnetic lield, 503 

Zehnder (L.), a Sodium-nitrozgea Compound, 118 

Zenger (Ch. V.), Electricity considered as a Vortical M ovement, hj 


444 

Zittel (Prof. von), Phylogeny, Ontogeny, and Systematic 
Arrangement, 510 

Zones, Kationality of Indices and the Law of, 355 

Zoology: Vermes, Dr. Wm. Blaxland Benham, 7; Zoo 
logical Regions, C. 13. Clarke, F.R.S., 73 Addition, to the 
Zoological Gardens, 18, 36, 64, $7, 113, 132, 157, 151, 205, 
230, 254, 277, 307, 327) 364, 395, 416, 433, 457, 494, 50 
531, 556, 583, 606, 624; Recent -\dditions to the Zoolagic 
Soeicty’s Menagerie, 127; One Boa-Constrictor swallowed 
by another in the Zoological Gardens, 620 ; Zoolopical 
Society, 22, 36, 71, 189, 239; the Rudiments of Sixt 
and Seventh Iigits or Rays in Mammals, Prof. Karl von 
Bardelehen, 22; Derivation and IIomalogies of .\rticulates, § 
[. D. Dana, gt; Anatomy of ¢ Dumb-bell-shaped ” Bone 
i Orattherlynchis, Prof. J. V. Wilson, 96; Scheme for they 
Protection af South African Mammals, 130; Evolution of 
Breeds of English Oxen, Prof. Meck. Uughes, F.R.S., 1825 3 
Zovlopical Society of Philadelphia, the, 189; the Vupils ol 
the Felidx, Lindsay Johnson, 189; Contributions to the 
Life-History of the Foraminifera, J. J. Lister, 2373 a Ilane 
look tothe Marsupalia and Monotremata, Richard Lydekke 
267; on the Ancestry of the Chordata, W. Gustang, 434 
V'rof. Hubrecht on the Didermic Blastocyte io Mammalia 
4343 Death of Prof. K. M. Albrecht, 553; Agriculiura 
Zoology, Ir, J. Ritzema Bos, 567; an Llementary Manual 
of Zoology, FE. C. Cotes, 616 a 

Zuntz (Prol.), Experiments to determine whether any one alone 
of the Kood-Stuffs, Proteids, Mats, or Carbohydrates cant 
he reyzarded as the Source of Muscular Itnergy, 336 

Zurich, the International Geological Congress at, 510 


A WEEKLY 


PULUSURATED JOURNAL OF BSCiE NCE 


‘* To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


THURSDAY, MAY 3, 1&94. 


Wii WODERN INCANDESCENT ELECTRIC 


JEANIE, 


We Incandescent Lamp and its Manufacture. By Gilbert 
S. Ram. (London: Zhe Electrician Vrinting and 
Publishing Company, Limited.) 

OW the Swan-Edison monopoly is a thing of 
the past, the manufacture of incandescent lamps 

; assuming considerable proportions; consumers are 

lready deluged with applications for orders by con- 

nental firms, and it is to be hoped that we shall not 
mg be obliged to send abroad for what can so easily be 
jade in our own country. The information in this book 

; of a unique and valuable nature, and the author seems 

» have a thoroughly practical acquaintance with the 

abject, and goes into minute details when dealing with 

Il the different branches of the manufacture. Indeed 
trade secretism’’ seems to have been abolished in these 

ages, and the wealth of technical information here met 

ith will go far towards the production of amore efficient 
imp than those at present in use. 

Chapter i. treats of the filament, and after briefly touch- 
1gon the early efforts to produce lamps with incandescent 
latinum, and the possibilities of making use of some of 
1e metallic oxides, the author passes to the consideration 
f carbon filaments now used. It is here noted that 
great improvements may yet be looked for in the carbon 
- This is a matter of supreme importance, for the 

candescent lamp is as yet in such an early stage of 
Piution as to make it more than probable that the 
idening of the sphere of manufacture will soon bring 
out an advance upon its present excellence; and 
Ithough, as the author points out, the volatilisation of 
arbon in vacuo will prevent us from attaining to the 
rightness of the crater of an arc lamp, still there is 
nsiderable room for improvement. The ‘electrical 
olatilisation ” or dissociation of particles of carbon from 
ne filament is noted, and the conclusion is drawn that 
the best carbon is one which at the highest possible 
mpe€rature disintegrates at the slowest rate.” 

The value of a lamp from the consumer’s point of view 
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must now be modified, since, by the lowering of the price 
to 1s., the filament can be run at a much higher tempera- 
ture ; for although the life will be thus reduced, this will 
be more than compensated by the smaller quantity of 
current used. 

The materials at present used for the production of 
carbon filaments—silk, hair, wood fibre, cellulose—are 
described, and then chapter ii. begins with the practical 
preparation of filaments. Swan’s process for the parch- 
mentising of cotton thread is taken first, and a good 
working sketch is given of an apparatus for producing 
the thread, together with full instructions for the 
manipulation and drying. Details are also given of the 
jewelled draw-plates used for bringing down the dried 
thread to a uniform diameter. This process is the one 
to which the author devotes most attention, Other 
processes, such as those in which zinc chloride, furfurol, 
cuprammonia, pyroxyline and bamboo are used, are 
mentioned with more brevity. 

Carbonisation is very fully treated of, and excellent 
drawings are given of frames and blocks for holding the 
filaments during heating. The furnace is then considered, 
and a drawing is given of a convenient form of carbonis- 
ing furnace, the chapter closing with instructions for 
removing the fragile carbons from their frames. 

Chapter iv, treats of mounting the filaments on their 
leading-in wires, and after describing the early form of 
crayon holder used by Swan, the carbon tube of Lane 
Fox, and the, bolt and nut of Maxim, he passes on to the 
perfection of all joints—that of deposited carbon. Draw- 
ings are shown of machines for making this joint, both 
in the “socket” and “butt” form, and minute instruc- 
tions are given for depositing the carbon on the junctions, 
particularly from a liquid hydrocarbon. That recom- 
mended is a mixture of four parts kerosinc to one part 
turpentine. 

The next chapter goes thoroughly into the subject of 
“flashing.” Touching briefly on the early days when 
carbon was deposited on the filament to remedy defects 
in their uniformity and remove bright spots, the author 
gives as the reason why it is still necessary to use the 
process ‘“‘that the carbon deposited by the flashing pro- 
cess under certain conditions is much more durable than 
any that can be produced by any other methods.” The 


B 


2 
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various means that have been proposed and used for 
producing the deposit are then shown, and drawings are 
given for an apparatus for ‘coal gas flashing” at atmo- 
spheric pressure. It is, however, recommended that the 
pressure should be reduced, as otherwise there is danger 
of getting a soft deposit. A detailed description is next 
given with drawings of an apparatus for flashing in 
“pentane” vapour at reduced pressure. Different 
methods for flashing filaments to a uniform resistance or 
candic-power are described, and it is noted that the 
specific resistance of hard white carbon deposited from 
pentane is one-tenth that of carbon deposited from 
amyloid. 
the best thickness for the deposited carbon, and a curve 
diagram is given, showing the effect of reduction of re- 
sistance due to flashing for filaments of various diameters. 


In chapter vi. are given useful formule for finding the | 


sizes for filaments for lamps of various candle-powers, 
with either round, flat, square, or tubular filaments , based 
on the data obtained from amyloid carbon with un- 
polished surface. In connection with tubular filaments, 
the fallacy of supposing them to be more economical than 
the solid form “ because all the power is used in heating 
the surface,” is explained. 

Chapter vii. gives the sizes necessary for the produc- 
tion of lamps of various candle-powers, using flashed 
filaments. This is far more difficult than in the case of 
unflashed carbons, and instead of giving the cumbrous 
formula necessary, a number of different cases are work ed 
out separately, and the results given in a series of curves 
from which the sizes for any other candle-power can be 
quickly obtained. At the conclusion of this chipter, the 
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Several pages are given to a consideration of | 


author alludes to a very amusing instance of what he calls - 


the “happy-go-lucky ” method of working that he en- 
countered in a factory some few years ago. The name 
of the works in question is not divulged, and as he speaks 
of it being in a country where “very badly matched 
lamps” could be sold as of the same voltage, we hope 
England is not responsible. We thoroughly endorse his 
opinion that the most carefully made lamos, even though 
the price may be higher, will prove the cheapest in the 
end. This is a point in the manufacture of lamps which 
deserves more attention than is usually given to it,and a 
thorough yvrasp of the contents of these chapters will be 
of great value to anyone intending to take up the subject 
seriously, The aim of the manufacturer should be to 
turn out the most perfect lamp possible, and one in which 
the limit of endurance has been attained. Practice will 
then resluce the cost of production. 

Chapter vill. contains a brief description of various 
gauges uted for measuring the diameters of filaments. 
Although it 1s not mentioned, we should think the beau- 
tifial little instrument used for measuring the thickness of 
microscopic cover glasses would answer the purpose 
admirahly. 

A chapter is devoted ta glass-inmaking, including a list 
of ingredients necessary for the manufacture of lead 
glats, the kind of pots for melting the ‘‘metal” in, and a 
short description of the method of blowing “ pot-bulbs ” 
ina mould. Glass-blowing is fally gone into, and, after 
describing the playful way in which the old-fashioned 
orthadox glats blowers “spoile]” the electricians in the 
early days _ lamp-making, we come to the invention of 
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the glass-blowing machine, and the final springing into 
existence of a race of girl glass-blowers free from the 
vices of drink, strikes, and “ Saint Monday.” : 

We then have a few pages with illustrations showing 
the various forms of blowpipes, ending with practical 
instructions for making lamp bulbs from glass cylinders. 
This is given somewhat briefly, doubtless owing to the 
fact that itis pretty evident that the dayis not far distant 
when this method of forming bulbs will entirely give 
place to the quicker and more suitable method of “ pot- 
blowing.” 

Chapter xi. is headed “ Sealing in,” and-contains some 
good drawings and descriptions of the methods used for- 
fixing the filaments in the glass bulb. The small anneal- 
ing oven to stand on the workman's bench, and receive 
the lamps as they are finished, is a very useful piece of 
apparatus, and is a great advance upon the old method 
of holding the work in a smoky flame, a practice 
which is not only dirty, but wastes both time and gas. 

Touching upon glass grinding and the manufacture of 
taps, it is remarked that good taps can be bought cheaply 
made of German glass, but there is very great difficulty 
in joining them to the lead glass used in the exhausting 
apparatus. It is not generally known that this can be 
easily and effectually done by interposing between the 
German and the lead glass a thin stratum of soft white 
enamel or ‘‘arsenic ” glass, used as a solder. Compound 
joints made in this way are perfectly sound, and are no 
at all Hable to crack. 

The important subject of exhausting is treated of in 
chapter xii. and it is pointed out that to produce a good 
lamp a high vacuum is absolutely necessary. The reasons 
against leaving a residual atmosphere of nitrogen or 
other inert gas are discussed, and then follows a com- 
plete description of the various forms of mercurial 
pumpsin use. Several kinds of short-legged pumps are 
shown and described in detail. The “Sprengel pump’ 
does not hold the prominent place it occupied some years 
ago, preference being given to the various forms of 
Geissler pump. The reason for this may lie in the great 
number of india-rubber joints that appear to be used. 
This way of making pumps always gives constant 
trouble through leakage, and poor efficiency is unavoid- 
able. We cannot agree with the author that india-rubber 
joints are to be allowed. There is no doubt that india- 
rubber joints are almost universal in modern lamp face 
tories, but we have equally little doubt that the short life 
of many of the lamps now on the market is due to ime 
perfect exhaustion; and having had considerable ex- 
perience in high vacua, we have no hesitation in saying 
that a vacuum sufficiently good for a Inng-lived incan= 
descent lamp can only be obtained if all the joints are 
hermetically sealed together. We have still in us 
lamps dating from 1882 exhausted properly with seal 
joints, and they have outlived generations of bought 
lamps made with the use of india-rubber joints, 

For testing the vacuum the Mcleod gauge is noted, but 
is not considered to be of much use to the lamp-maket. 
The size of the bubble in the chamber of the “ Geissler,” 
and the appearance and “hammer” of the mercury in 
the legs of the “Sprengel,” are taken as sufficiently good 
indications for the purpose. ‘This certainly savours of 
the ‘frough and ready” method, but in the absence of 
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any good indicator it probably answers the purpose. The 
coil test is mentioned, but it is very properly pointed out 
that the appearance of the luminosity in an exhansted 


bulb is not “under all conditions an indication of the | 


state of the vacuum.” 

A good chapter is devoted to the testing of voltage and 
candle-power. The methods of using the photometer 
are fully described; the “Harcourt” pentane lamp is 
said to make the most trustworthy standard, hut for 
regular factory use an argand burner with a Methven 
screen is recommended. This is occasionally tested with 
the pentane lamp. Then follows a full description, with 
drawings, of Evershed’s wattmeter; and the chapter 
closes with a method of finding the mean horizontal 
candle-power of lamps with either flat or cylindrical 
filaments. 

A short description is given of the method of capping 
the finished lamp. The author finds that the addition of 
a small percentage of dextrine to the plaster of paris 
makes a very hard cement, and he warns makers against 
using an acid flux for soldering the wires and connections. 
Nothing but rosin should ever be used. 


In the chapter on efficiency and duration, allusion is | 


made to the expression ‘‘watts per candle-power,” in- 
stead of the more correct term “candle-power per watt,” 
pointing out that it is more easy to grasp the meaning of 
2 certain number of watts than of a particular fraction of 
a candie-power. In connection with duration tests, it is 
very justly said that “‘life tests pure and simple” are 
worthless unless the actual candle-power of the lamp at 
different periods of its life are given. 

In the life of a lamp the advantage of the hard coating 
af deposited carbon shows itself. This hard carbon, 
combined witha good vacuum, greatly retards the falling 
off of candle-power due to the blackening of the bulb. It 
is explained that the disintegration of the carbon acts in 
shree ways. Firstly, by coating the glass with deposited 
carbon and thus obscuring the light ; secondly, by aiter- 
ing the surface of the filament and increasing its 
emissivity so that it is at a lower temperature; and 
shirdly, by increasing its resistance so that it takes 
less current. The data of experimental tests on 
several lamps for efficiency and duration close the 
chapter. 

The last chapter takes up the relation between 
light and power in incandescent lamps, and details are 


given of the recent tests made under the direction of | 


Prof. Ayrton at the City and Guilds of London Institute, 
with drawings of curve diagrams showing the candle- 
—c and watts of lamps of various makes, up to 
he breaking point. In conclusion itis said that the 
deal lamp would be one in which the radiation is wholly 
uminous, and that the carbon incandescent lamp falls 
very short of this desirable consummation. Brief 
reference is made to the beautiful experment of Nicola 
Tesla. 

On the whole, readers will find the book to be of very 
Fonsiderable interest, dealing as it does with an entirely 
lew industry of very great elegance; and the practical 
nowledge diffused by its publication will certainly help 
aadvance the evolution of an efficient lamp which can 
e sold for a reasonable price. 
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ALGEVONICS, 


Pain, Pleasure, and esthetics; an Essay concerning 
the Psychology of Pain and Pleasure, with special 
reference to dssthetics. By Henry Rutgers Marshall, 
M.A. (London: Macmillan, 1894.) 


A LGEDONICS is the term which Mr. Marshall 
suggests for the science of pain and pleasure. In 
his sixth chapter he gives the derivation of the term 
thus: “adyos, {pleasure ; yd0vn, pain”; the discovery of 
which, when he glanced over the pages of the completed 
volume. must, we fear, have given him an algedonic 
thrill. There is good stuff in the work, and the author 
is evidently well up in the literature of his subject. 

In the first chapter, on the classification of pleasure 
and pain, Mr. Marshall discusses the psychological 
status of algedonic states. He argues, successfully we 
think, against the view that pleasure and pain are 
psychical elements swe genxerZs with special nerves and 
specialised cerebral centres ; and for the view that they 
are due to algedonic tone associated with any or all of 
the psychical elements. ‘“ Pleasures and pains,” he says, 
“may be differential qualities of all mental states of 
such nature that one of them must, and either of them 
may, under proper conditions, belong to any element of 
consciousness.” In his discussion, however, he does not 
bring out the fact, which is readily explicable on his 
view, that in popular speech we apply the term pain to 


' the somewhat heightened affections of common sensi- 


| bility, even when these affections are pleasurable. If, for 


example, we lightly touch a slight hruise, we term the 
sensation pain; but such “pain” may be, if we can 
trust our own experience, distinctly pleasurable. Since 
the fibres by which impulses from the nerve endings of 
common sensibility are transmitted, have special cortical 
endings, and seem to run, in part at least, along different 


| tracts or in a different manner in the spinal cord, some 


colour has been lent to the view, that there are special- 
ised fibres and centres for pain. If, however, such 
“pain” is merely the algedonic tone of common sen- 
sibility (as hinted, but not in so many words, by Mr. 
Marshall, on p. 15), these observations are quite in 
accordance with the view which our author advocates. 
Mr. Marshall quotes Mr. Herbert Spencer’s opinion that 


| “a relation proves itself to be itself a kind of feeling— 


the momentary feeling accompanying the transition from 
one conspicuous feeling to another.” The word “ feeling ” 
is here used in its most general sense as an affection of 
consciousness. But Mr. Marshall appears to miss the 
importance of the fact that such feelings of relation have 
their algedonic tone no less than sense-impressions, a 
realisation of which would, we think, have helped him in 
his consideration of aesthetics. 

In accordance with the view adopted in chapter i., we 
find that the emotions are regarded in the second chapter as 
deriving their character fromthe algedonic tone of complex 
co-ordinations of motor activity. Describing the psycho- 
logical equivalents of these complex co-ordinations as, 
in their sensation aspect, “‘instinct-feelings,” he regards 
them in their algedonic aspect as emotions. But here 
again he is rightly anxious to lay stress upon the fact, 
that the emotions, like pleasure and pain, are not some- 


a 


thing apart from but are inseparably bound op with | 
seasory complexes. It is probable that the difficulty or 
imaossib lity of the psychological analysis of emotional 
states is due to the fact that their synthesis is etfected in 
the phys ological field below the threshold of conscious- 
ness.so thit consciousness can deal only with the net 
result of inherited physiological co-ordinations—a view 
which is, again, in full accord with Mr. Marshall's own 
conclusions. 

We must pass over the interesting discussion of “a 
group of co-ordinated activities tending to bring about 
attraction of other individuals,” which Mr. Marshall 
terns the art-impolse, artistic creation having this end 
in view, though not cogniscd as the end. His contention 
is to some extent corroborated by that thirst for appre- 
ciation and recoznition which forms part of the artistic 
temperament, and it harmonises with many observations 
on animal activities. 

Coming now to the field of xsthetics, the author seeks 
to find some criterion by which wsthetics may be 
ditferentintted from algedonics. The conclusion to 
which he is led is as follows :—‘ That object is to be 
considered beautiful which produces a psychosis that is 
permanently pleasurable in revival,” while “ that object is 
to be considered ugly which prodaces a psychosis that is 
permancntly disagreeable in revival.” Thus ‘‘ only those 
pleasures are judged to be esthetic which (relatively 
speaking are permanently pleasurable in incmory.” We 
believe that the aathor is here on the road to, but falls 
somewhat short of, the true critcrion of wsthetics. The 
key of the problem, we think, lies in the recognition of 
the alyedonic tone of fercefied re/ations. Tt is this super- 
added element which raiscs the algedonics of sensory 
experience to the Icvel of wsthetics. The zesthctic effect 
of the geometrical tracery in the chapter-housc of Wells 
Cathedral is due to the emotional tone associated with 
perccived relationships. And it is just because in memory 
the relationships with their cmotional tonc are more 
abiding than the sense-elements, that to be permancntly 
pleasurable in revival becomes a criterion of iesthctics. 
This critcrion is, however, sccondary. The primary 
criterion is the perception of relations with its associated 
emotional tone. 

It is difficult to do justice, in the short space which 
remains to os, tothe author's views as to the physical 
basis of pleasure and pain. These primitive qualities of 
p\;chical states are conccived to be “determined by the 
relation between activity and capacity in the organs, the 
acuvite of which are concomitants of the psyéhoses 
involved. When an organ during rest has stored up 
energy, the re ponse of the organ to stimulus is pleasur- 
able. But when the organ is spurred to activity beyond 
the lim ts of its stored ap energy, its functioning is painful. 
““beaeure thus resolte when the balance is on the 
stile of the energy given out, and pain when the balince 
ron the side of the energy received. Where thc amounts 
trese vel and given have equivalence, then we have the 
stite of indifference.’ We have scen that Mr. Marshall 
doesnot ieecpt the hypothesis tit there are separate 
end organs, nerve tibres, or cerebral centres for pleasure 
av! pain. Unlets, therefore, there i a qualitative 
ditterence in the impulfe® transmitted from an organ 
ae ording a@ it 1s well-stored with enerzy or exhausted, 
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a position which is hardly tenable, the algedonic 
tone must be doe to quantitative ditference that 
is to say, difference in the intensity of stimulus. Ilen 
it would be better, so far as the organ is concerned, 
lay the primary stress on the intensity of stimulus ther 
from, and to make the state of the organ a condition 
this intensity. Mr. Marshall ought also, we think, 
supplement his view by reference to the condition of the 
cerebral centre concerned. The condition of the centre 
is possibly of even greater importance than the condition 
of the organ from which afferent impulses are trans 
mitted. We cannot, however, further discuss the questi 
here, and must refer onr readers to the author's ov 
treatment of the question in the fourth and fifth chapters 
of his work. 

Although we do not agree with all his conclusions, \ 
have no hesitation in saying that the book is written 
the right spirit and on right lines. Fully aware of t 
necessity for careful introspection, he sees that the ri 
sults so reached must be correlated with the conclusio 
arrived at through the investigations of the physiologist. 
It is only where the two modes of investigation thus 
hand in hand that progress in psychology can be secure 
LID 


CHOGR ISOMONR SURMB ICM 


Phystolozgy Practicums, By Burt G. Wilder. Piofessat 
of Physiology, Vertebrate Daneel and Neurology j 
Cornell University, U.S.A. (Published by the Author 
1893 ) 

TUESE consist of a series of twenty-scven plates, witl 

accompanying descriptions (large octavo), said by thei 

Originator to embody “explicit directions for examinin 

portions of the cat, and the heart, cye. and brain of th 

sheep, as an aid in the study of elementary physiology. 

The aathor is well known in anatomical circles as tl 

foander of a notoriously ambitious terminology, not 

wholly destitate of uscful points. Vhe present ventun 
has furnished him a new peg upon which to hang thi 
and his title savours of the kind of treatment which the 
subject receives at his hands. Plate xviii. Fig. 19 (whie 
deals with the “ pelvic viscera, etc.” [s/c], af the female cat ' 
and Plate xin. Fig. 14 (which is said to represent the’ 
“head and neck of cat partly dissccted ”), may be ta 
as fair cxamples. With their faolty delineation of thi 
which may be at once determined from descripu 
alone, their ugly letters sprawhng over them, and thei 
apologetic descriptions, they are useless and uncalle 
for; and the matter is the more nauscous, as mo 

than onc finished anatomical treatise happens to d 

with this animal We put the plates down with 

fecling that they arc calculated to repel rather tl 

encourage the student, and that although they may b 

of service in the work of the Cornell University. in cor 

nection with which they have arisen, there would 
cause for alarm should they be adopted elsewhere. 


The Fauna of British India, tucluding Ceylon at 
Rurmad. Vublished under the authority of the Seere 
tary of State for Incha in Council. Edited by W. T 
Blanford. ‘f Moths.” Vol. uu. By G. I, Hlampsor 
Pp. xxii. G09, 325 woodcuts). “London: Taylor ane 
Francis, 1894.) 

Tur second volume of Mr, Hampson’s tmportant work oi 

the noths of India includes the clrctifdie, Aas istiche, HOM 

the bulk of the Nocfuf‘dec, and considerably exceeds the 
first volame in bulk, 1545 species being described in vol 
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ii, as against 1158 in vol, ij. Under -fvcéeid@ the author 
ncludes the following groups as sub-families, which have 
usually been treated as families by previous authors :— 
Arcttine, Lithosiine, Nycteoling, and Voling. The Agar- 
éstid@? are a small family of handsome day-flying moths, 
and certainly look rather out of place in the position 
which they occupy in this book. ‘The extensive family of 
Noctuide 1s divided into ten sub-families “77¢pacz, 
| Acontitne, Palindiine,Sarrothripine, Euteliine, Stictop- 
fering, Gonopterine, Quadrifine, Foctlline, and Dellot- 
a@in@), of which the two last are held over to the forth- 
coming third volume of the book. 

Concerning the Noctuidae, Mr. Hampson remarks, 
)" The lowest forms are those of which the larve have five 
pairs of abdominal prolegs, and the perfect insects have 
vein 5 of the hind wing fully developed, and from the 
centre of the discocellulars, this ancestral form being only 
found in some Veltordine and Sarrothripine.” 

As the plan of the second volume is identical with that 
{of the first, which we had the pleasure of noticing in 
NATURE for February 23, 1893 (pp. 387-388), we need 
only add that there seems no falling off in its execution. 
It is hoped that the third volume, including the 
Epicopitdz, Urantide, Epiplemide, and Geometridae 
will be completed in the course of the present year. 
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[The Editor does not hold himsetf responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ¢s taken of anonymous communications. | 


Panmixia, 


Mr. KoMANES has requested those students of natural 
{history who cannot accept the doctrine of Panmixia to show 
the error which they believe to lie in his reasoning, 1 therefore 
ask leave to explain why I am unable to accept either the first 
proposition put forward by Mr. Komanes in Nature of to-day, 
or the doctrine itself. Mr. Romanes says :— 

The survival-mean must (on cessation of selection) fall to the 
birth-mean, <c, This statement involves neglect of a way in 
which selection may, and often must, operate. 
example will show this. The mean height of adult Englishmen 
is roughly 674 inches; and if I offer to enroll in a regiment 
every adult Englishman who is more than 66 and less than 69 
inches high, the mean height of my regiment will, as every 
statistician knows, be still 674 inches, but I shall be obliged 
to reject more than halfthe population. A form of selection, 
involving the destruction of more than half the population, may 
therefore occur without affecting the mean value of the character 
selected. | hope shortly to publish evidence, based on the 
measurement of many thousands of animals of one species, at 
Many stages of growth, showing that selection does in fact 
Operate in this way in particular cases. ‘That it must so operate 
in many cases is obvious from the fact that many wild animals 
| remain for several generations without sensible change in their 
| mean character. In these cases either selection acts as I 
| Suggest, or it is incapable of affecting a change in the mean, or 
it does not act at all, 

The second and third propositions put forward by Mr. Romanes 
are not clemonstrated by any statistics with which 1 am ac- 
| quainted ; and with regard to the extreme statement that ‘ avy 
| failure in the perfection ot hereditary transmission will be weeded 
| out” by selection in a wild state, I would urge the need, which 
has lately been well pointed out by Bateson, of a guantitatize 
measure of the efficiency of selection. ‘The frequency of even 
considerable abnormalities in specialised organs of wild adult 
animals, of which so many admirable examples are described 
in Mr. Bateson’s recent work on variation, show, if it needed 
Showing, that natural selection is in most cases an imperfect 
agent in the adjustment of organisms. 

But my main difficulty is that neither Mr. Romanes, nor Prof. 
Weismann, nor any other advocate of the doctrine, has shown 
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that In some given case Panmixia does in fact occur, and that 
the results predicted arein fact produced. On the other hand, 
Mr. Galton has shown that civilised Englishmen are themselves 
tn a condition of Panmixia, at least with respect to several 
characters, especially stature and the colour of the eyes. Now 
the mean stature of Englishmen is known to be slowly increas- 
ing, and there is no evidence of the disappearance of coloured 
eyes. 

My objections to the position of Mr. Romanes and others are 
therefore two: first, that it is based on the assumption that 
selection, when acting on a species, must of necessity change 
the mean character of the species—an assumption incompatible 
with the maintenance of a species in a constant condition ; and 
secondly, that in the only case which has been experimentally 
investigated, the consequences said to result from a condition of 
Panmixia do not, in fact, occur. W. F. Ro WELDON. 

University College, London, April 26. 


On Some Sources of Error in the Study of Drift. 


As a general rule we may feel sure that the boulders scattered 
over the surlace of a district which consists chiefly of boulder 
clay, have been derived from the underlying deposit. There 
are, however, some cases in which the inference is unsafe. For 
instance, the Thames now marks the southern limit of the 
glacial drift a curious circumstance, and one of which a wholly 
satisfactory explanation has not been given. Many think that 
this sharp definition of the southern limit of the glacial drift 
is so improbable that they would fain attribute some deposits 
in North Kent to the glacial period, or at any rate would 
expect to find a few sporadic boulders stranded on the slopes 
of the North Downs ; and there far-transported fragments do 
not unfrequently occur. 


But there is this great source of error. <All along the lower 


, Thames barges carry refuse and rubbish of every description 


from London, and this is taken, such as it is, and laid on the 
adjoining lands. 

So you find carried on, with road scrapings, fragments of 
every kind of road metal; with soil turned out in digging 
foundations, specimens of all the materials used for building ; 
with the contents of middens, every variety of object of 
domestic use or ornament. It is marvellous what large lumps 
get on to the land in this way. When, then, anyone produces a 
specimen, even a large specimen eight or ten inches in diameter, 
and perhaps taken out of a deep loam, the evidence is rejected. 
The stone may have been carried on to the land with the 
manure, and the loam may in that district be quite recent rain- 
wash, It may be that some of them were really of glacial 
origin, but all are equally distrusted. Some of them certainly 
cannot be referred to ice action. 1 have seen large pieces of 
Napoleonite found on the surface in North Kent. By what 
accidents they came to be there we cannot tell, but we may, at 
any rate, acquit the ice of having had anything to do with the 
transport of that peculiar Corsican rock. 

When walking along the base of a cliff of boulder clay, we 
may generally infer that the far-travelled boulders that lie at 
its base have just been washed out of it. In most cases they 
have been; but in some, and those often the cases in which it 
is of greatest consequence to have the origin of the boulders 
clearly established, we have another serious source of error, of 
which | have just seen a good example. 

A Norwegian vessel, carrying timber from Christiansund to 
Boston, in Lincolnshire, ran aground and became a total wreck 
off Old Ilunstanton last winter. 1 saw her in January. The 
vesscl looked sound enough to a landsman’s eye; but she was 
dismasted and gutted, and the salvage was on the sand dunes 
close by. About her a pool of varying breadth had been 
formed by the swirl of the water round the hull. The currents 
had been deflected by various circumstances here and there, 
as especially where a quantity of hallast had been thrown out. 
This consisted of large boulders of various kinds of gneiss and 
porphyry, and the weighty pile looked as if it were litile affected 
by the currents of the incoming and receding tides. 

In April, 1 visited the spot again, expecting to find that the 
boulders had been driven along the shore by the fierce storms 
which had raged along that coast since my previous visit, and 
intending to make note of their dispersal and the distance to 
which they had travelled. I found, however, that the keel and 
a portion of the lower part of the wreck remained, and that 
the surrounding pool was greatly deepened and extended. 


c 


Through the deep clear water I saw the heap of ballast, which 
had been undermined and was settling down into the depths, 
being already far below the level of the surrounding sand. 
\When the last of the timbers shall have yielded to the axe and 
the waves, the sand will soon level up the hole caused by the 
scour round the obstructing mass, and this heap of Scandinavian 
boulders will lie buried in the sand till some exceptional storm 
shall shift the banks, and expose them again, and perhaps 
transport them along the shore. 

Had this vessel been thrown on a hard rocky shore instead, 
the ballast would have started at once with the other boulders 
on the shore, and been seattered, aceording to size and form, 
along the coast. As it was, however, these have got buried 
deep in sand, and preserved till, perhaps, the habit of using 
such boulders for bailast shail have been given up, and then, 
washed out by the accidents of weather, of coast destruction, 
and of shifting sand, they will appear among the fallen frag- 
ments of a boulder clay cliff, and be appealed to in proof of its 
origin. 

ILow many ships with Scandinavian ballast have been wrecked 
along our eastern coast ever since the time of the Vikings ? 
How many hundred tons of such boulders are still travelling 
round our shores? 

Another source of error J observed, this spring, along the Nor- 
folk coast near Lowestoft. A perpetually changing undereliff 
is formed by slips along the base of the cliffs. When the wind 
blows hard from the north-east, the shingle is thrown up against 
these broken masses, and much of it rests on the ledges and 
lerraces at various heights above the sea. Shells are tossed up 
still higher, and gravel aod sand from the upper part of the 
cliff slide and pour down, and find a resting-place here and 
there on its irregular face. When all these various processes 
are seen going on around, and the easily identified patches of 
recent shingle and shells or aneient sand and gravel can be 
observed, with their track from above, or their obvious equivalent 
below, there is not likely to be any difficulty. But when, in 
subsequent storms, landslips have covered these diversified 
patehes with the samples of the various deposits that make up 
the cliffs on that changeful coast, the interpretation is not always 
soclear. lLlere we find in the boulder clay a mass of gravel 
with shells derived largely from the erag, there a streak of 
shelly sand tossed up from the recent shore, and covered by a 
slipped mass of boulder clay. Large boulders from the glacial 
dnft lie side by side with others that have travelled along the 
shore from buildings or from wrecks; the explanation of the 
companionship being here and there given hy the oceurrence 
of a tobacco-pipe or the thick end of a glass bottle. 

These are some of the more recent sourees of error in our 
attempts to learn the history of deposits from their boulders. 
We must remember also in [cast Anglia that much of the drift 
is derived from cretaceous boulder-bearing beds, and where 
these appear sporadically in the drift they cannot be distinguished 
from others which the ice has reccived first hand fromthe parent 
rock—except when clear traees of glaciation have been pre- 
serve}, lt is not enough, therefore, to record that a boulder 
has been found on such a shore, or evenin such a cliff, unless 
the observer has been eareful to note the exact conditions and 
the surroundings of each find. 


Cambridye. T. McKenny IIUGies. 


On the Tritubsercular Theory. 


Ts a brilliant addres, real last year before the Americin A sso- 
ciation for the Advanzement of Science,’ Prof. 1. F. Osborn has 
bronght together and lai] before us the latest results of American 
research to which Mammalian Paleontology owes so much. 
Necessarily much space i» given to the expasition of the theory 
of the development of the cusps of mammalian teeth. Never 
before has the trvubercular theory been so lucidly explained, so 
logically followed out ; never before have its weaknesses been 
89 obvious, its errors 6» plain. 

Prof. Osborn first cally attentioa tu “ Cope’s demonstration of 
the tritubereular molar as the central type in all the mam- 
malia” as ''agreat step forward. In looking over the oonto- 
graphie’ of Cuvier, Owen, Tomes, and Bium-, we tin! there is 
no suspicion of this commin type aroun} which th: highly 

1™' The Rew of tr Sw 


Lad franernies® f Comm 
New ad PO wy) xi 


nian Nets Aner" Stuhies from the Biot, 
a Gilera, 7 vol voi) , prot din Nareee, 
at 


XO. 1279, VOL. 50] 


De 


; diverse mammalian molars centre.” 
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Further on he states that 
‘*all the specialised mammalian series, ungulates, primates, 
carnivores, insectivores, rodents, and marsupials are found play- 
ing similar, yet independent adaptive variations upon one type,” 
that of the Marsupials and Placentals '‘ every known triassi 
Jurassic, eretaceous, and basal eocene fossil (excepting Dicr 
eynodon) is in some stage of tritubereuly,” and that he is ‘ ahle 
to bring forward evidence tbat the multitubercular molar in- 
stead of being primitive was derived from the tritubereular.” In 
short, the arguments from paleontology and embryology in 
favour of considering the tritubercular pattern of molar as the 
primitive type are forcibly put before us. The place occupieit 
by this common type amongst teeth, is compared tn that held by 
the pentadactyle type in the morphology of the limbs of the four- 
footed vertebrates. What tritubereuly is for the teeth, ‘' pen- 
tadaetyly has long been for the feet," and later, “the molars of the 
clawed and hoofed mammals can now be compared, as we com- 
pare the hand or foot of the horse with that of the cat, because 
they spring froma common type.” At the risk of heing tedious, 
I have thought it necessary to give all these quotations to make 
Prof. Osborn’s position quite clear. 1 

What is our astonishment, then, when a little further on we 
come upon the statement that, ‘* upon the polyphyletic theory 
of the origin of the mammals here advocated [namely, 
the independent origin of the Monotremes, Marsupials, and 
Placentals from a common ancestral stock, the Pro-mammalia], 
we must admit, first, the independent evolution of trituberculy 
in different phyla ; and second, the branching off of several great 
groups in the pre-tritubereular stages.” (!) Weare then told that 
the Prototheria, the Metatheria, the Inseetivora, and the higher 
Piacentals have all independently, and more or less rapidly, 
entered ‘‘into tritubereuly.” 

How do these statements agree with the evidence mentioned 
above? What becomes of the comparison with foot structure ? 
Are we to believe that the pentadactyle limb has been considered 
to be the common or central type, because the various vertebrate 
groups have acquired it independently? The words ‘* common ” 
and ' central,” as applied to a type of structure, have ni 
significance nowadays unless equivalent to ancestral, It seems 
hardly necessary to point out that such mythical types hovering 
over organs, and compelling them to assume a certain form, 
have no place in modern biology. We might be willing to 
accept the tritubereular as a generalised, archaic, or ancestral 
type ; but itis out of the question, at the same time, to claim 
that ithas been independently acquired by the groups in which 
it oceurs. Could the divergence in general structure, and 
habits within the Marsupials, and the Placentals, lead to a con- 
vergence to one type of tooth? And, more extraordinary still, 
to the same type in both cases? 

Moreover, many of the mammals, which, according to Prof. 
Osborn, so readily pass ‘‘into trituberculy,” only do so, 
apparently, to pass no less readily out of it. According to this 
theory the living forms which possess triconodont teeth, amongst 
the Marsupials on the one hand and the Placentals on the other, 
have been derived from ancestors with triconodont molars, 
which passed through the tritubercular, and again back into the 
triconodont type. 

There is a very grave objection to such a fickle mode of cusp 
development, which seems to have eseaped the notice of the 
supporters of the theory. All the various types of teeth met 
with amongst the mammalia are adaptations to particular kinds 
of food, and methods of feeding ; the appearance or disappear- 
ance of a few cusps here and there may seem a matter of trivial 
importanee to anyone forming a theory of cusp development, 
but there is no reason to think that it is so to the antmal which 
possesses the teeth. The independent passage of all these 
groups of mammalia through a triconodont stage would imply, 
that they all and severally took toa particular kind of food (that 
for which the triconodont molar is an adaptation), and again 
their passage into a tritubereular stage would imply, that they 
afterwards took to another method of feeding (that for which 
the tritubereular molar isan adaptation). It is evident that the 
difficulties encountered in the attempt to derive the tritubereular 
tooth from a triconodon form in each group are overwhelming ; 

we must, therefore, fall back on the supposition that the original 
mammalian teeth were provided with many cusps, not placed in 
one line, and the exact pattern of which remains still (o be found, 

There is much evidence for the view that the upper molars of 
the Pro-mammalian ancestor were of the tritubercular, and the 
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lower molars of the tubercular-sectorial types}; in fact, I think, 
we cannot do better than accept Prof. Cope’s generalisation,” 
if not as a definitely established theory, at all events as an 
excellent working hypothesis, ‘‘ that the superior molars of both 
ungulate and unguiculate mammatia have been derived from a 
tritubercular type ; and that the inferior true molars of both have 
been derived from a tubercular-sectorial type.’’ These, in- 
deed, are the types which occur most constantly amongst the 
earlier fossil forms, and the most primitive living representatives 
both of the Marsupials and Placentals. The Pro-mammalia, 
when they first arose as a small group struggling amongst their 
reptilian and amphibian rivals, very possibly adopted some 
inethod of feeding for which teeth of these or similar patterns 
were well adapted. Subsequently, with increasing number and 
divergence, just as in the pentadactyle limb some digits have 
been lost and others become unduly developed, the tritubercular 
teeth have been modified to suit various needs; with this 
difference that, although digits are not easily added, new cusps 
often have arisen in the course of adaptation. 
Oxford, April 21. &. S. GoopRIcH. 


Zoological Regions, 


WirTH reference to the paper of Mr. Wallace in N\TURE 
(vol. xlix. page 610), I agree with Mr. Wallace’s aim and with 
his estimate of the importance of the subject. 

A naturalist, who deals with a single large genus as Pedicularis, 
makes his own map, showing the distribution of the species and 
his own view of the lines of descent of his sections in geologic 

| periods. He cannot do this on a map showing the division of 
the world into six biologic regions according to the Mammalia 
inthem. Or, at all events, none of our monographers, so far as 
I know, has done it. The difficulty in dealing with a whole 
natural order is still greater. 

The consequence is that, if some other botanic writer wishes 
to compare the distribution of Pedicularis with that of some 
allied genus, or to give a view of the distribution of the sub-order 
to which Pedicularis belongs, he cannot make any use of the 
results of the Pedicularis monograph without taking it all to 
pieces and re-arranging the whole material. This is in every 
¢ase a laborious, in many cases an impossible task. 

1 therefore agree with Mr. Wallace that we require a 
division of the globe into ‘‘areas absolutely defined, easily 
remembered,” so that, after the monographer has treated his 
genus or order in natural regions, he may also ‘* tabulate” his 
facts on these standard areas ; in order that his numerical results 
may be (at least in the rough) accessible for immediate use by 
others who may not have time (or sufficient special knowledge) 
to get up the monograph. 

It is evident that Mr. Wallace has overlooked my paper on 
biologic regions and tabulation areas in Zrans. Linn. Soc, vol. 
elxxxiii. [1892] (B) pp. 371-387. Otherwise he could hardly have 
written (NATURE, vol. xlix. p. 612) that his regions readily enable 
us to tabulate the distribution of a group (and many other state- 
ments), In my paper! have pointed out that where I know, as 
in the case of many Sikkim plants, the exact boundary line of 
distribution of many species, I cannot tell whether these should 
be tabulated in Wallace’s Region 1, or in his Region 3, or in 
both. The number of species which are in this predicament is 
so great that by exerting a choice how I would tabulate them I 
could bring ont any result that might be wished. The more 
accurately I know the distribution of a species the more impos- 
sible is it for meto tabulate it on Wallace’s map. And the more 
perfectly a region is biologically laid down (with peninsulas, 
islands, &c.)the more impossible it is to use it as an *‘ area ” for 
tabulating on. But, 1 must not trouble you with a recapitula- 
tion of my paper above cited, to which I refer Mr. Wallace and 
others who may be interested. C. B, CLARKE. 

Kew, April 30. 


The Earthquakes in Greece. 


Tim severe earthquake felt in Greece on April 27 at 9.20 
| p.m. was observed in Birmingham by the aid of a delicate 
bifilar pendulum, with which observations are now being made 


1In a former paper, “On the Fossil] Maminalia from the Stonesfield 
Slate” (Quart. Jour. Micr, Sci. xxxv. 1894), 1 brought forward some 
additional evidence in favour of this theory. 


* "On the Trituberculate Type of Molar Tooth in the Mammalia" (Prec. 


lin. PHIL, Soc. 1883), and * Origin of the Fittest."” 
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on behalf of the Earth Tremor Committee of the British Asso- 
ciation. Thisinstrument, designed by Mr. Horace Darwin, and 
made by the Cambridge Scientific Instrument Company, is de- 
scribed in the Report of the Committee presented at the Not- 
tingham meeting last year.! I may merely mention here that a 
tilt of the ground in an east-west direction is magnified about 
3000 times by the rotation of a mirror about a vertical axis ; 
and that the image of a fine wire in front of a movable gas- 
jet, after reflection by the mirror, is observed in a fixed telescope 
in the passage outside the cellar in which the pendulum is 
erected. 

Shortly before 8 p.m, (Greenwich mean time), 1 went down to 
take the usual reading, and found the image of the wire moving 
slowly from side to side of the field of view, showing that the 
ground was rocking gently backwards and forwards, the time 
of a complete pulsation being from twelve to fourteen seconds. 
It was difficult under the circumstances to make any exact 
measurements, but the maximum east-west component of the 
tilting cannot have been less than a quarter of asecond. The 
pulsations were first observed at 7h. 59m., and my impression 
is that the range slightly increased until Sh. 3m. It then rapidly 
diminished, being about ;4; of a second at 8h. 12m., and never 
less than 53; of a second unti)] 8h, 28m., after which the pul- 
sations ceased to be perceptible. 

The time given by the newspaper correspondents is, 1 sup- 
pose, Athens time, and corresponds to 7h. 45m. Greenwich 
mean time. The interval between the occurrence of the earth- 
ee and the arrival of the pulsations in Birmingham was 
therefore not greater than t4m., and, the distance traversed 
being roughly 1550 miles, it follows that the average velocity of 
the pulsations cannot have been less than 1°84 miles per second. 

Gillott Road, Birmingham, May 1. C. Davison. 


' Vermes,” 


I wisi to enter a protest against the continued use of the 
word ‘' Vermes” as a term of systematic significance with the 
same value as ‘‘ Mollusca,” ‘‘ Arthropoda,” &c.  Linnzeus 
used the term to include all soft-bodied invertebrates—?.e. 
everything then known except the Arthropoda (his ‘‘ Insecta ’’) 
and Vertebrata, Then Lamarck employed the word in a much 
more definite and unexceptional sense, to include the parasitic 
worms, the Chatopoda being separated as ‘‘ Annelida.” But 
what do modern writers meant by ‘‘Vermes”? Why, it has 
nearly as indefinite a limit as that given to it by Linnzeus, for it 
is used to include almost avy invertebrate animal—never mind 
its structure—which does not fit in the Mollusca, Arthropoda, 
Echinoderma, Ccoelentera, or Protozoa. In fact, the term, as em- 
ployed in such authoritative publications as the Zool. Necord, 
Zool. Yahresbericht, &c., as well as by Jackson in ‘* Forms of 
Animal Life,” and in Lang’s text-book, &c., embraces all, or 
most, of the following groups of animals :—Cestoda, Trema- 
toda, Planaria, Nemertina, Archianrelida, Chatopoda, Hiru- 
dinea, Gephyrea, l’olyzoa, Brachiopoda, Nematoda, Acantho- 
cephala, Rotifera, Sagitta, Echinoderes, and sundry other 
small worm-like forms, and even Balanoglossus, and occasionally 
Cheetode:ma and Neomenia, 

] do not intend to enter into the classification of this betero- 
geneous assemblage of forms, nor need I do more than refer to 
the fact that definite terms with scientific limitations are in 
existence under which the members of the assemblage can be 
(and are) grouped. 

I am perfectly ready to admit that ‘‘Vermes” may be a 
use(ul descriptive term, if used to imply a certain general form 
of body, as opposed to some other groups; but 1 do wish to 
urge the abolition ol it from text-books or titles of papers by 
well-known zoologists. That the eradication of the word 
presents considerable difficulties, I am aware ; since it is not in 
England alone that ‘' Vermes”’ still holds sway, but in all the 
European countries the equivalents ‘‘ Vers,” or ‘‘ Wiirmer,” Xc., 
are employed with a more or less equivalent indefiniteness, 
Nevertheless, several such terms Aave been abolished, and no one 
nowadays would think of speaking, even in a popular, still less 
in a scientific work, of ‘* Radiata” or ‘‘Zoophytes” or ‘‘In- 
fusoria,” in the antique significance of these words. 

Oxford, April 1S. Wot. BLAXLAND BENHAM. 


1 An account of a new and improved form of the pendulum wilt appear 
shortly in NATURE. 
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On Iron Crows Nests. 


THREE years ago, the removal of an old tree in the Cossipore 
))ednance Factory, near Calcutta, brought tolizht a singular bird’s 
nest,composed manly of bent and twisted fragments of stout iron 
wire, such as is used to bind up banlles of bar iron for trans- 
port. The pieces, which were all about as thick as stout tele- 
graph wire, were of considerable length and weight, and were 
keyed together by their own irregularities ; but as there was no 
evidence by which to identify the builder, I merely madea note 
of the circumstances. 

Last year, however, attracted by the laboured flight of a crow 
carrying in its bill a very unwieldy and apparently heavy load, 
T watche? the bird until, frightened by a passing object when 
about two feet from the ground, it dropped its burden, which } 
a: once secured. I found it to be a piece of crumpled iron wire, 
which on measurement in my laboratory proved to be 234 
inches long between its apparent extremities (straightened 
out it measured 354 inchesin length), tohavea diameter of 07125 
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inches (=No. 11 B.W.G.j, and to weigh 55°72 grammes, or | 


nearly $61 gains. The bird was in the main road, about 
yard. from the site of the original nest. 

This evidence as t> the ownership of the nest, and of the 
weight which an Indian crow can carry, may perhaps interest 
some of yoar readers. WALTER G. MCMILLAN. 

Mason College, Birmingham, .\pril 20. 
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Early Arrival of Birds. 


Mr. PRIWEAUX, in the last issue of NATVKE, having 
recorded the unusually carly arrival of the summer migrants 
in Surrey, it may perhaps be permissible to state the date of 
arrival here. The cuckoo, uttering its festive note, tlew into 
a tree in my garden on March 25, attracting the attention of 
the whole houschol], and has heen heard at intervals in the 
neighbourhood of Worcester ever since. The swallow and 
mair.in were here on the qth inst., the willow warbler and tbe 
white-throat on the 7th, and the red-start on the 16th. 
Nidification was remarkably early this season. In my garden 
the long thrush, blackbird, and robin hatched out by March 30, 
and the missal thrush in an orchard close by was, as usual, 
earlier tn its family arrangements. I heard the swift on tbe 
26:h inst. ‘The spring flora was also carly: lilac, hawthorn, 
bluevell, cows'ip, primrose, wodd anemone, spotted orchis, and 
orchis mario were in blossom on the 20th inet. ; thesweet violet 
gone, and the dog violet blooming profusely in its place. 

There is nothing wonderful in the cuckoo being here in 
March. The wonder is that it was then vocal. 

J. Ltovp Bozwarp, 

Menwick, Worcester, .\pril 2%. 


Irritability of Plants. 


IN your ifue for Npril 19 (vol. xlix. p. 556) (here is a short 
notice of a piper by Prof. fetter on the ** Irritability of llants.” 
Init you say Pfeffer instances the remarkable re-earches of 
Ilegler on the effect of mechanical traction on growth stems, 
whch when *tretched by a weight, gain mechanical strength 
through the evel pment of the mechanical tissues, which 


folluws as a re pone t% the pull to which they are seb- 
jected, 
Thi resal¥ to mind the in‘eresting passage in ‘Tennyson's 
T Tye of the’ King °: 
S Ui@rel ee he part © Ah’. in arf 
Teen at “Ue hee am faark the Mtietd 
A r ni vr pt aepean of grain 
ta reagan’ on Ine yo ite, ame tage 
Wor tre ter 
Derly April 23 K.OM. Denes, 


The Action of Light on the Diphtheria Bacterium. 


NIMF time go 1 wae reporte] that colonies of the diph- 
therm bactersum do not thrive well when exposed to light, and it 

e@trel to me that the electric light might alord a means 
of checking the development of the fale membranes by 
projecting a very powerfl are light on the throat, for it 
1s xnown that the tiucy are to Some extent penctrated hy 
light. Or pamilly the ar light could be ‘ent into the 
threat thregh the mouth | know that in Germany 
Te rotcopic oteew have Ween lighted with the avl of a lamp 
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same fluid, the ether, which is the cause of luminous: 
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placed at some distance, and connected to the microscope by 
curved glass rod, which conveyed the light by internal reflectio 
Incandescent lamps might be used in a similar manne 
and some means could be devised in order to intercept the h 
they produce, if it be objectionable. 

A few days ago] noticed an article on Dr. Phillips’ electr 
lamps, which he has employed to light the mouth, and the caviti 
between the mouth and the nose, and you recently published 
paper read before the Royal Society, by Prof. I}. M. Ward, ai 
the bactericidal action of light, which partly confirms m 
views. It seems worth while, therefore, to make exper 
ments with are rays projected indirectly as above, and 
with incandescent lamps, and that especially upon diphther: 
membranes. J. EREDE, 

Rome, April 1S. : 


Centipedes and their Young. 

Ix No. 1275 of NATURE (vol. xlix. p. 531), Mr. Urich, of 
the Trinidad Field Naturalists’ Club, asks for information about 
the breeding hahits of centipsdes. 
Similar observations to those made by the members of the 
Trinidad Club, and described by Mr. Urich, have been pub- 
lished by Kohlrausch (*‘ Beitrage ziir Kenntniss der Scalapen 
driden.”’ Diss, Marburg, 1878), and these are referred to in thi 
standard work on Myriapoda by Latzel (‘* Die Myriapoden dei 
Osterreichisch- Ungarischen Monarchic.” Wien, 1SSo, p. 136) 
and also in the ‘* Lehrbuch der nerglischenden Entwicklungs 
geschichte “ (Jena, 1890, by Korschelt and Heider, p. 725. 
Czernowitz, April 25. R. v. LENDENFELD, 


Marsupites in the Isle of Wight. 

In a recent visit tothe Isle of Wight, plates of MWarsufites 
were found by Mr. R. M. Brydone and myself at Freshwater. 
The locality is one in which tbese fossils might be expecte 
to occur, but so far as F know they have not been recorded 
hitherto from any part of the island ; certainly not by Barrois 
hor in the last edition of the ** Survey Memoir.” 
\\ inchester College. C. GRIFFITH, 


POINCARE ON MANWELL AND HERTZ} 


T the time when Fresnel’s experiments compelled all 

researchers to admit that light is due to the vibra- 

tions of a very subtile fluid filling the interplanetary 

spaces, the researches of Amptre made known the mutua 
actions of currents, and founded electrodynamics. 

But one step more was required to suppose that thi 


phenomena, is at the same time the vehicle of electrical 
actions. This step Ampcre’s imagination enabled him 
to take; but the illustrious physicist, while announce 
ing this seductive hypothesis, did not see that it was sa 
soon to take a more precise form, and reccive the begin- 
ning of its contirmation, 

lt was still, however, but a dream without consistence, 
till the day when electric measures indicated an un 
expected fact—a fact recalled by M. Cornu in the last 
Annuaire, at the end of his brilliant article devoted to 
the detinitton of electric units. To pass from the systent 
of electrostatic units to the system of electrodynamic 
units, a certain transformation-factor is employed, the 
detiniuon of which T will not recall, as it is to be foun 
in M. Cornu'’s article. This factor, which is alsa 
called the ratio of t.nities, is precisely equal to the velocity 
of light. 

The observations soen became so precise that it was 
impossible to attribute this concordance to chance. One 
could not doubt therefore that there were certain intimate 
relations between the optic and the electric phenomena 
But the nature of these relitions would perhaps still 
have escaped us if Maxwell's genius had not guessed it. 


1'Yravation of af art le by M. Pornear-, in the Annnasn. of the 
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Currents. 

Everyone knows that bodies can be divided into two 
classes: conductors where we prove the transference of 
electricity, that is to say, of voltaic currents, and in- 
sulators or dielectrics. ‘Yo the old electricians dielectrics 
were purely inert, and their part consisted in opposing 
the passage of electricity. If this were so, we could re- 
place any insulating body by another of a different kind 
without changing the phenomena. Faraday’s experi- 
ments have shown that it is nothing of the kind. Two 
condensers of the same shape and dimensions put in 
communication with the same sources of electricity will 
not take the same charge (even if the thickness of the 
isolating wire be the same), if the va¢wre of the isolating 
matter differs. Maxwell had made too deep a study of 
Faraday’s works not to understand the importance of 
dielectric bodies and the necessity of restoring to them 
jtheir proper function. 

Besides, if it be true that light is but an electric pheno- 
|menon, it follows that when it is propagated through an 
linsulating body, this body is the place of the phenomenon, 
|therefore there must be electric phenomena localised in 
dielectrics; but of what nature are they? Maxwell 
janswers daringly: they are currents. 

All the experiments up to his time seemed to contradict 
jthis ; currents had never been observed except in con- 
jductors. How could Maxwell reconcile his audacious 
hypothesis with such a well-founded fact? Why do the 
hypothetical currents under certain circumstances pro- 
duce manifest effects, which under ordinary conditions 
remain absolutely unobservable ? 

It is because dielectrics oppose to the passage of 
electricity, not a greater resistance than the conductors, 
but a resistance of a different kind. A comparison will 
ake Maxwell's thought clearer. 

If we endeavour to bend a spring, a resistance is 
encountered which increases in proportion as the spring is 
bent. If, therefore, we have at our disposal only a limited 
force, a moment will come when the resistance being un- 
surmountable, the movement will stop and equilibrium be 
established ; at last, when the force ceases to act the 
spring will bound back, giving back all the work 
expended to bend it. 

| Suppose, on the contrary, that we wish to move a 
body immersed in water. Heie again we meet swith 
resistance which will depend on the velocity, but which, 
if this velocity remains constant, will not increase in pro- 
portion as the body advances; the movement will 
therefore continue as long as the force acts, and 
equilibrium will never be attained; finally, when the 
force ceases to act, the body will not tend to return,and the 
energy used for making it advance cannot be restored ; it 
will have been entirely transformed into heat by the 
Wiscosity of the water. : 

The contrast is manifest,and it is necessary to dis- 
tinguish between e/astic and wzscous resistance. Then 
dielectrics would behave, for electric movements, like 
elastic solids in the case of material movements, whilst 
onductors would behave like viscous liquids. Hence two 
Categories of currents: current of displacement or Max- 
well’s currents which traverse dielectrics, and the ordinary 
€onducting currents which circulate in conductors. 

The first, having to overcome a sort of elastic resis- 
ance, can be but of short duration ; for, this resistance 
RCreasing continually, equilibrium will be rapidly 
pstablished. 


| 


wercome a sort of viscous resistance, can consequently 
ast as long as the electromotive force which causes 
hem. Let us lock again at the convenient comparison 
which M. Cornu has borrowed from hydraulics. 
Suppose we have water under pressure in a reservoir; 
et us put this reservoir in communication with a vertical 
ube ; the water will rise in it, but the movement will stop 
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The currents of conduction, on the contrary, having to | 
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so soon as the hydrostatic equilibrium is reached. If 
the tube is large, there will not be any friction, or loss 
of charge, and water thus raised could be used for pro- 
ducing work. We have here a picture of displacing 
currents. 

If, on the contrary, the water of the reservoir flows out 
by a horizontal tube, the movement will continue so long 
as the reservoir is not empty; but if the tube is narrow, 
there will be a considerable loss of work, and a produc- 
tion of heat by friction. We have here a picture of 
conducting currents. 

Although it is impossible and of tittle use to try to re- 
present to ourselves all the details of this mechanism, one 
may say that all happens as if the displacement currents 
had a number of little springs to bend. When the cur- 
rents stop electrostatic equilibrium is established, and 
the springs are so much the more bent as the electric 
field is more intense. The work accumulated in these 
springs, that is to say, the electrostatic energy, can be 
wholly restored sosoon as they can unbend themselves. 
It is thus that mechanical work is obtained when the 
conductors are allowed to obey the electrostatic attrac- 
tions. These attractions would thus be due to the 
pressure exercised on the conductors by the bent springs. 
Finally, to follow the comparison to the end, the dis- 
ruptive discharge must be likened to the rupture of over- 
strained springs. 

On the other hand, the work employed for producing 
conduction currents is lost and wholly transformed into 
heat like that expended in overcoming the friction or 
the viscosity of fluids. /¢ 7s for this reason that the 
conducting wires get hot. From Maxwell’s point of view 
there are only closed currents. For the old electricians 
this was not so; they looked upon a current as closed 
which circulates in a wire joining the two poles of a 
battery. But if, instead of reuniting the two poles 
directly, one puts them in communication respectively 
with the two armatures of a condenser, the instantaneous 
current, which lasts until the condenser is filled, was con- 
sidered open; it went, it was thought, from one armature 
to the other across the wire of communication and the 
battery, and stopped at the surface of the two armatures. 
On the other hand, Maxwell supposed that the current 
traverses the insulating plate, which separates the two 
armatures, under the form of a displacement current, and 
that it is thus completely closed. The elastic resistance 
which it meets on the passage explains its short duration. 

Currents can manifest themselves in three ways: 
by their calorific effeets, by their action on magnets and 
currents, by the induced currents to which they give rise. 
We have already seen why conduction currents develop 
heat, and why displacement currents do not do so. On the 
other hand, however, according to Maxwell's hypothesis, 
the currents which he imagines, must, like-the ordinary 
currents, produce electromagnetic, electrodynamic, and 
inductive effects. 

Why have we hitherto been unable to put these 
effectsin evidence? It is because a displacement current, 
however feeble, cannot last long, in the same direction; 
for the tension of our springs, ever increasing. would soon 
stup it. There cannot therefore be in dielectrics, cither 
continuous currents of long duration, or sensible alter- 
nating currents of long period. The effects will, however, 


|; become observable if the alternation is very rapid. 


The Nature of Light. 


According to Maxwell, this is the origin of light. A 
luminous ray is a series of alternating currents produced 
in dielectrics, or even in the air or the interplanetary 
vacuum, which changes its direction a_ thousand 
billion times every second. The enormous induction duc 
to these frequent alternations produces other currents in 
the neighbouring parts of the dielectric, and it is thus 
that the luminous waves spread from point to point. 


10 


us that the rate of spreading 
of the units. that is to say, to the 


Caleulation shows 
is equal to the ratio 
velocity of light. 

These alternating currents are a kind of electrical 
vibrations; but are these vibrations longitudinal like 
those of sound, or transversal like those of Fresnel’s 
“ether ’? In the case of sound the air undergoes conden- 
sation and rarefaction, alternatively. On the contrary, 
Fresnel’s ether, when vibrating, behaves as if it were 
formed of incompressible layers, capable only of sliding 
one over the other. If there were ofen currents, the 
electricity going from one extremity to the other of one 
of these currents would accumulate at one of the 
extremities ; it would condense or rarefy itself like air; its 
vibrations would be longitudinal. But Maxwell admits 
only closed currents; this accumulation is impossible, 
and electricity behaves like Fresnel’s incompressible 
eiber ; its vibrations are transversal. 


Experimental Verification, 

So we find again all the results of the undulatory 
theory. But this was, however, not enough to induce 
the physicists, who were more charmed than convinced, 
to accept Maxwell's ideas. All that could be said in 
their favour was that they did not contradict any of the 
observed facts, and that it was a great pity if they were 
not true. But experimental confirmation was wanting ; 
it had to be waited for during twenty-five years. 

A divergence had to be found between the old theory 
and Maxwell's, which was not too delicate for our rough 
means of investigation. There was only one which 
atiorded an exferimentum cructs. 

The old electrodynamics required electromagnetic in- 
duction to be produced instantaneously ; but according to 
the new doctrine it must, on the contrary, be propagated 
with the velocity of light. 

The question was therefore to measure, or at least to 
ascertain, the rate of propagation of inductive effects ; 
this has been done by the illustrious German physicist, 
Hertz, by the method of interferences. 

This method is well known in its applications to 
optical phenomena. Twoluminous rays issuing from the 
same source interfere when they meet at the same point 
after having followed different paths. If the difference 
of these paths is equal to the length of a wave—that is 
to say, to the path traversed during one period, or a 
whole number of wave-lenzths—one of the vibrations is 
later than another by a whole number of periods; the 
two vibrations are therefore at the same phase, they are 
in the same direction, and they reinforce each other. 

If, on the contrary, the difference of path of the two 
rays is equal to an odd number of half wave-lengths, the 
two vibrations are in contrary directions, and they 
neutralise one another. 

The lum:nous waves are not the only ones susceptible 
to interference ; all periodic and alternating phenomena 
propagated with a finite velocity will produce analogous 
etfects. lt happens with sound. Jt ought to happen with 
electrodynamie induction, if the velocity of propagation is 
finite; bat af, on the contrary, the propagation be 
instantaneous, there will not be any interference. 

But one cannot put these interferences to the proof 
if the wave-length is greater than our laboratories, or 
greater than the space that the induction can traverse 
without becoming too feeble. Currents of very short 
period are absolutely essential. 


Electric fe vetters. 
Let «s first see how they may be obtained with the 
help of an appiratus which is a veritable electric 
pend ilum. Suppose two conductors united by a wire; 


if they are not of the same potential, the clectric equi- 
hbrium is broken in the same way as the mechanical 
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equilibrium is deranged when a pendulum is swung from | 
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the vertical. In the one case as in the other, the equi- 
librium tends to re-establish itself. 

A current circulates in the wire, and tends to equalise 
the potential of the two conductors in the same way asa 
pendulum seeks the vertical. But the pendulum will 
not stop in its position of equilibrium; having acquired 
a certain velocity, it passes this position because of its 
inertia. Similarly, when our conductors are discharged, 
the electric equilibrium momentarlly re-established, will 
not maintain itself, and will be destroyed by a cause 
analogous to inertia; this cause is se//-induction. W 
know that when a current stops it gives rise in the 
adjacent wires to an induced current in the same 
direction. The same effect even is produced in the wire 
in which the induction current circulates, which finds 
itself, so to speak, continued by the induced current. t 

In other words, a current will persist after the dis-— 
appearance of the cause which produced it, as 2 moving 
body does not stop when the force, which had put it in 
motion, ceases to act. 

When the two potentials shall have become equal, the 
current will therefore continue in the same direction, and 
will make the two conductors take opposite charges to 
those which they had to start with. P 

In this case, as in that of the pendulum, the place of 
equilibrium is passed ; in order to re-establish it, a back- 
ward movement is necessary. 

When the equilibrium is regained, the same cause im= 
mediately destroys it, and the oscillations continue with- 
out ceasing. 

Calculation shows that the duration depends on co 


capacity of the conductors; it suffices, therefore, ta 
diminish sufficiently this capacity, which is easy, to have 
an electric pendulum susceptible of producing alternatin 
currents of extreme rapidity. 

All this was well established by Lord Kelvin’s theories 
and by Feddersen’s experiments on the oscillating 
discharge of the Leyden jar. It is, therefore, not this 
which constitutes the original idea of Hertz. ; 

But it is not sufficient to construct a pendulum; it 
must also be put into movement. For this, it is neces 
sary for some agent to move it from its position of © 
equilibrium, and then to stop abruptly—I mean to say, in 
a time very short in relation to the duration of a period ; 
otherwise the pendulum will not oscillate. 

If, for example, we move a pendulum from its vertical 
position with the hand, and then, instead of loosing it 
suddenly, we let the arm relax slowly without unclasping — 
the fingers, the pendulum, still supported, will arrive at 
its place of equilibrium without velocity, and will not” 
pass it. 

We see then, that with periods of a hundred-millionth 
of a second, no system of mechanical unclamping could 
work, however rapid it might appear to us with regard to © 
our usual units of time. This is the way in which Iertz 
has solved the problem. 

Taking again our electric pendulum, let us make in the 
wire, which joins the two conductors, a cut of some milli 
metres. This cut divides our apparatus into two sy mmetri€ 
halves, which we will put in communication with the two 
poles of a Ruhmkorif coil. ‘The induced current will 
charge our two conductors, and the difference of their 
potential will increase with a relative slowness. 

At first the cut will stop the conductors from dis 
charging themselves. The air plays the part of an 
insulator, and keeps our pendulum away from its position 
of equilibrium. 

But when the difference of potential becomes large 
enough, the jar spark will pass, and will make a 
way for the electricity accumulated on the conductors. 
The cut will all at once cease to act as an insulator, and 
by asort of electric unclamping, our pendulum will 
be freed from the cause which prevented it return 
ing to its equilibrium. 1f the complex conditions, well 
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studied by Hertz, are fulfilled, this unclamping is sudden 
enough to enable oscillations to be produced. 

The apparatus, called an “ exciter,” produces currents 
which change their direction from 100,000,000 to 
1,000,000,000 times per second. Because of this extreme 
frequency they can produce inductive effects at a great 


distance. In order to render these effects simple, another | 


electric pendulum, called a “resonator,” is employed. 
Pp > ploy 


In this new pendulum, the cut and the coil, which only 
serve for the unclamping, are suppressed; the two con- 
ductors reduce themselves to two very small spheres, and 
the wire is bent back in a circle in a way to approach 
the spheres to each other. 

The induction dueto the exciter will put this resonator 
in vibration the more easily as the periods of the two are 
less different. At certain phases of the vibration, the 
difference of potential of the two spheres will be large 
enough to produce sparks. 


Production of Interferences. 


We have thus an instrument which shows the 
effects of an inductive wave emitted from the exciter. 
We can study what happens in two ways: either 
expose the resonator to the direct induction of the ex- 
citer at a great distance, or else make this induction work 
at a short distance on a long conducting wire, along 
which the electric wave will go, and which will work in 
its turn by induction at a short distance on the 
resonator. 

Whether the wave propagates itself along a wire or 
across the air, one can produce interferences by reflection. 
In the first case, it will reflect itself at the extremity of the 
wire, which it will follow again in an inverse direction ; 
im the second, it will reflect itself on a metallic leaf 
which acts asa mirror. In the two cases the reflected 
wave will interfere with the direct wave, and we can 
find places where the spark of the resonator will cease 
to pass. 

The experiments made with the long wire are easier ; 
they furnish us with very precious instruction, but they 
will not serve as exferfmenta crucis; for in the 
old as well as the modern theory, the quickness of 
an electric wave along a wire must be equal to that of 
light. The experiments on the direct induction at a 
great distance are, on the contrary, decisive. They show 
that not only the quickness of propagation of induction 
across the air is finite, but that it is equal to the quick- 
ness of the wave propagated along a wire, complying with 
the ideas of Maxwell. 

Syathests of Light. 

I shall insist less on other expetiments of Hertz, more 
brilliant, but less instructive. Concentrating with a para- 
bolic mirror the wave of induction taken from the exciter, 
he German savant obtains a veritable cluster of 
electric rays, capable of reflecting and refracting them- 
elves regularly. The rays, if the period, already so small, 
erc a million times shorter still would not differ from the 
uminous rays. We know that the sun gives out 
everal kinds of radiation, some luminous because they 
ct on the retina, others obscure ultra-violet or infra- 
ed, which manifest themselves by their chemical or 
alorific effects. The first only owe their qualities, which 
ake them appear to us of a different nature, to a kind of 
hysiological chance. To the physicist the infra-red 
oes not differ more from the red, than the red from the 
reen ; the length of a wave is only greater ; those of the 
ertzian radiations are much greater still, but there are 
mly differences of degree, and one may say, if Max- 
vell’s theories are true, that the illustrious Professor of 
onn has realised a veritable synthesis of light. 
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Conclustons, 
| But our admiration for so much unhoped-for success 
hust not make us forget the progress which still remains 
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to be accomplished. Let us therefore try to exactly 
summarise the results which are definitely attained. 
First, the velocity of direct induction across the air 


| is finite, without which the interferences would be im- 


| 


possible. The old electro-dynamics are therefore con- 
demned. What must one put in its place? Is it 
Maxwell's theory (or at least something approaching it, 
for one would not expect the divination of the Eng- 
lish savant to have foreseen the truth in all its details) ? 
Although the probabilities accumulate, the complete de- 
monstration is not yet reached, 

We can measure the length of a wave of hertzian 
oscillations; this length is the product of the period 
by the velocity of propagation. We should, therefore, 
know this velocity if we knew the period ; but this last 
is so small that we cannot measure it; we can only cal- 
culate it bya formula dueto Lord Kelvin. This calcula- 
tion leads to numbers which agree with Maxwell’s theory; 
but the last doubts will only be done away with when the 
velocity of propagation has been directly measured. 

This is not all: things are far from being so simple as 
one might think, from the above short account. Diverse 
circumstances come to complicate them. 

First, there is round the exciter a radiation of 
induction; the energy of this apparatus radiates, 
therefore, externally, and as no fresh source comes to 
supply it, it soon disperses, and the oscillations die out 
very rapidly. It is here that one must look for the 
explanation of the phenomenon of multiple resonance, 
which was discovered by MIM. Sarasin and De fa Rive, 
and which at first appeared irreconcilable with the 
theory. 

On the other hand, we know that light does not pre- 
cisely follow the laws of geometrical optics, and the 
difference which produces diffraction, is more consider- 
able as the length of the wave is greater. With the great 
Jength of the hertzian undulations these phenomena must 
assume an enormous importance, and trouble everything. 
No doubt it is fortunate, for the moment at least, that 
our means of observation are so coarse, otherwise the 
simplicity which seduced us at the first sight would give 
place to a labyrinth where we should be lost. It is from 
this probably that different anomalies arise, which have 
hitherto not been explained. 1t is also for this reason 
that the experiments on the refraction of rays of electric 
force have, as I said above, but little demonstrative 
worth. 

There still remains a difficulty which is more serious, 
but which is no doubt not insurmountable. According 


- to Maxwell, the coefficient of electrostatic induction of a 


transparent body onght to be equal to the square of its 
index of refraction, This is not so; the bodies which 
follow Maxwell’s law are exceptions. We are evidently 
in the presence of phenomena much more complex than 
we thought at first ; but one has not been able to explain 
anything, and the experiments themselves are con- 
tradictory. 

There still remains, therefore, much to be done; the 
identity of light and elcctricity is from to-day something 
morc than a seducing hypothesis: it is a probable truth, 
but it is not as yet a proved trath. 


THE RECENT WORK OF THE CATARACT 
CONS ARG GLUON NEO IAN, 

cous arrangements recently made by the Cataract 

Construction Company show that the works are ex- 

tending in a very satisfactory manner. The Niagara 

Falls Paper Company is now well under way. They make 

paper from wood pulp, and a large amount of power is 


used for grinding the trees down into pulp, They have 
fixed turbines in their own whcel-pit, and take water from 


je ce 


the Cataract Construction Company's canal, and pass 
it after use into the tunnels belonging to this Com- 
pany. The turbines drive a vertical shaft which, at 
the surface of the ground, 1s geared by bevel wheels 
to the main shaft, on which are the pulp grinders. 
This is the only case likely to occur where the 
power 15 used directly. In all other cases it is likely 
to be transmitted electrically. The first electrical 
applicat’on is to the works of the Pittsburgh Reduction 
Company for the manufacture of aluminium. The 
Niagara Falls Power Company has undertaken to supply 
them with continuous current at 160 volts to the extent 
of +000 horse-power. The first 1500 horse-power is now 
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being putin. In order to do this, Prof, Forbes has arranged | 
to carry the alternating current by two circuits in two | 


phases. This is the character of current generated by 
the dynamos. At the works. 2500 feet from the power- 
house, the current is to be transformed from 2000 volts 
to 115 volts alternating. It is then passed through three 
of the commutating machines. like those shown by 
schuckert and others at the Frankfort Exhibition of 1891. 
These are continuous current machines, each with four 
rings attached to certain bars of the commutator. The 
alternating current is passed to these rings by brushes : 
the armature revolves synchronously with the generator 
in the power-house and with the turbine. The other 
brushes. which rub on the commutator, give off con- 
tinous current to the aluminium baths at 160 volts, the 
E.M.I. being in normal conditions raised in its change 
form alternating to continuous current in the ratio of 


<2:1. A shunt direct current with variable resistance 
in the circuit excites the meld magnets. It is found that 
the electromotive force of the direct current can thus be 
regulated. The explanation of this remarkable fact has 
been worked out by Mr. Steinmetz. The whole of this 
plant, transformers, commutating machines, and switch- 
board was tendered for by ditferent firms, and the bid 
of the General Electric Company has been accepted ; 33 
per cent. of spare plant isheldin reserve The dynamos 
and power-house switch-bnard, onthe other hand, are in 
the hands of the Westinghouse Company. It is expected 
that both types of machinery will be in operation in the 
course of a few months. 

The patent for V’rof. Forbes’ construction of dynamo, 
which 5 being built, has been just allowed by the United 
States Patent Ottice. One object to be attained was to 
have) fixe] armature, su that the armature might be 
Woindso ‘sto zivea very high I. M.1. without being sub- 
je-te | to the enormous centrifugal forces of the revolving 
part. .\nother object was to attain a maximum fly-wheel 
ctte-t with aminimum weight. The revolving parts of 
the turb ne and dynamo, and the vertieal shaft connect- 
ry, thetn, are all sipported hydraulically by means of a 
piiten in the turbine, Ihe supporung power of this 
piston arivtel the weight of the revolving part of the 
dynamo tof 2a3lbs. ‘Lhe governor of the turbine de- 
manded to falnt the required conditions of regulation! 
aA momehtun eqeal to that of 1,100,000,000 Ibs., moving 
at the rate of t toot per second. 

toth of these oayecty #re attaened by Prof. Forbes’ 
con@rivton, which contist in making the armature 
five ind rent-ehaped, with «a space inside for wetting at 
the bears, and in makin the helds of a bell-shape, 
the pues bein on the ins cde ot a nickel steel ring, which 
i) Sppomed o the top wee e or cover, which in its turn 


is rife wel to the vertica, ays. Vhis novel con- 
stress give all the tlh-vhecl elfect req vired without 
nm e weight toh wzreat. l.very design which had 
bees el® previously relpire | the addition of a tly- 
wlter ne atleast ftoor ft, ‘The construction 
fom w Prof | orbes’ potent bas now been granted has 
awo the free t ment thatthe magnetic pall between the 
armat re and the held* tewl= to diminish the breaking 
straen (if eneritaeal force on the revolving part to a very 
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sensible amount. When the revolving part is inside the 
magnetic pull assists centrifugal force in its destructive 
effect. : 


THE EPPING FOREST CON TROVEKSSS 


lllZ meeting of the Essex Field Club, which, as we 
announced last week, had been convened for th 
inspection of the thinned districts of Epping Forest, we 


in every way a remarkable gathering. Nearly 15 
members and visitors assembled in Monk’s Woo 


among them, in addition to the conductors and office 
of the Club, being Sir John Lubbock, Mr. J. Brye 
M.P., Chancellor of the Duchy of Laneaster, Pro 
Boulger, Prof. W. R. Fisher. Dr. Church, Mr. Art 
Lister, Mr. Andrew Johnston (chairman of the Essex 
County Council), Mr. David Howard, Mr, Salmon (chair. 
man of the Epping Forest Comunittee), Sir Frederick 
Young, Mr. Bernard Gibson, and others interested in the 
question of the Forest management. .\ thorough ex 
amination of Monk's Wood was made, Mr. E. N, Buxton 
giving a detailed explanation of the policy which t 


The party were then conducted to Lord's Bushes, which, 
as an example of the beautifying etfect of judicio 
thinning, ts almost unrivalled. this district having bee 
submitted to the operation repeatedly since the Fore 
was taken over by the present Conservators. .\fter te 
at the Royal Forest llotel, Chingford, a meeting of the 
Club was held, Mr. F. Chancellor, the President, in t 
chair, The discussion was opened by Prof. Meldol: 
who commenced by explaining that the statements whi 
had been inserted in the newspapers respecting th 
attitude taken by the Club in the present controversy | 
been made without authority, and were devoid of foun 
tion. He then went on to show that the observation 
made by him in 1883 in connection with the agitatio 
against the railway scheme with which the Forest he 
then been threatened see the article quoted in o 
columns in last week’s note’, had recently been appl 
to the present thinning operations without his concu) 
rence, and in direct opposition to the views which he had 
formed after five visits to the districts now being dea 
with, and after an intimate acquaintance with the Fo 
for a period of more than twenty years. Having e: 
plained thegeneral grounds on which he based his opinio 
he stated that in his belief the Forest as a whole shov 
a marked improvement since it had been under the car 
of the present management, and he considered tha 
much of the recent criticism had been most unjusi 
and the newspaper accounts exaggerated to an extent 
bordering on the ludicrous. Two or three speakers t 
an adverse position, but VProf. Boulger, Mr. tlowa 
Mr. F.C. Gould. Mr. W. Crouch, the President, 
William Cole, and others who knew the Forest well, 
pressed general approval of the recent operations. M 
Angus Webster, the Duke of [Bedford's forester, wh 
accompanied the party, was of course obliged to reser 
his opinion owing to his official connection with the co 
mittee of experts appointed by the Corporation, tl 
report of this committee not having as yet be 
presented. .\s the outcome of the discussion, it may 
safely be said that the public will not be so rea 
in future to give credence to the opinions of irr 
sponsible and inexperienced scribblers who, often w 
the best of motives, may seriously hamper the wor 
the Conservators in their endeavour to restore the For 
to a more natural condition in those parts which h 
for so many centuries been made unnatural and unsight 
by the existence of the rights of lopping. Although at 
had not been the oriinal intention of the otticers al 
conductors to allow a formal motion to be put, a str 
desire was expressed that this should be done, «nd on 
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taking a vote a large majority decided that some re- 
solution should be framed. Not the least important 
feature of the meeting were the speeches made by Sir 
Frederick Young (formerly chairman of the “ Forest 
Fund”), and others who had taken up an antagonistic 
attitude in the correspondence. Having visited the place 
and heard the explanations given on the ground, these 
gentlemen admitted that as the result of the afternoon’s 
inspection they had seen good reason for modifying their 
views, and they finally voted for the following resolution, 
moved by Prof. Boulger and seconded by the Rev. W. C. 
Howell, of Tottenham :—“ That in the opinion of this 
meeting the general action of the Conservators in the 
recent thinnings has been judicious.” 
in favour of this resolution, and eight against. The views 
of those whose opinions should count for much in re- 
assuring the public that no alarm need be felt as to the 
future of the Forest, have thus been expressed in very 
decided terms. 


TERE (Ge SIIB IN (OVE TE ONGOXOV 
GENERAL meeting of the Association for Pro- 
moting a Professorial University for London, was 

held in the rooms of the Chemical Society, Burlington 

House, on Saturday, April 28; the Right Hon. T. H. 

Huxley was in the chair. 

The committee reported that having carefully studied 
the report of the Gresham Commission, they considered 
it is generally in accord with the principles of the 
Association. 

In accordance with this report a resolution, moved by 
Prof. Rucker, and seconded by Prof. Ramsay, was unani- 


mously carried, expressing general approval of the | 


scheme. The committee were also empowered to draw 
up a memorial to the Government, to be signed by mem- 
bers of the Association, and others who may agree with 
it, urging the Government to appoint a Statutory Com- 
mission to establish a Teaching University in London 
on the basis of the scheme of the Royal Commission. 

This action on the part of the Association is, we hope, 
another step towards the realisation of the scheme of the 
“ Gresham Commission.” 

It was at one time to be feared that it would be im- 
possible to reconcile the various divergent views which 
had been expressed as to the best constitution for the 
University. Now, however, that the Colleges of Phy- 
sicians and Surgeons, the Governing Body and Senate of 
University College, and the Professorial Association, 


have all expressed a general approval of the scheme, | 


while the London County Council finds in it nothing in- 
consistent with its own views, it is evident that the Com- 
missioners have achieved a remarkable success. The 
University of London has not yet spoken, but the oppo- 
nents of the scheme in Convocation were unable to carry 
their resolutions, and it is to be hoped that the University 
may yet be saved from the discredit of blocking the way. 


MOMMA S. 

A STATUE of I)urand-Claye, the pioneer of the system for the 
agricultural utilisation of sewage, was unveiled at Gennevilliers, 
on Friday last. The funds for the erection of this monument 
were raised by international subscription, in accordance with a 
proposal made at the Congress of Ilygiene held in Paris in 1889. 


We regret to announce the death, at Geneva, of the eminent 
chemist, J. C. Galissard de Marignac. We have also to record 
the death of Laureano Calderon, Professor of Wiological 
Chemistry in Madrid University. 

Tie Kazan Society of Naturalists will celebratethe twenty-Afth 
anniversary of its foundation on May 25, by a general mecting 
of members, at which a statement will be read of the works 
published by the Society during its existence. 
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Tite Zimes says that the Attorney-General has given his 
sanction to the sum of £25,c00, tbe residue of the legacy of the 
late Mr. Richard Berridge, being given, in trust, to the British 
Institute of Preventive Medicine, for the endowment of a 
laboratory devoted to the bacteriological and chemical examina- 
tion of the water supply, with special reference to the best means 
of preventing the conveyance of disease through water. A large 
laboratory is now in course of erection for the purpose on the 
site secured by the institute at Chelsea. 


EARTHQUAKES continue to he felt in Greece. A severe dis- 
turbance, having its centre in Atalanti, occurred on Friday, April 
27 (see p. 7), and the 7?mes correspondent says that the inroads of 
the sea in this district have extended inland for a distance of 
three kilometres. “The surface of the sea in many places is 
colouied with the products of submarine eruptions. A chasm 
has opened in the ground not far from Atalanti, and extends in a 
south-westerly direction for about twelve kilometres. 


Av the anniversary meeting of the Zoological Society, held 
on Monday, Sir William II. Flower, K.C.1., F.R.S., was re- 
elected President, Mr. C. Drummond, Treasurer, and Dr. P. 
L. Sclater, F.R.S., Secretary to the Society for the ensuing 
year. The following were elected into the Council, in the place 
of retiring members:—Dr. lohn Anderson, F.R.S., Mr. 
ITerbert Druce, Sir Joseph Fayrer, F.R.S., Major ULenry P. St. 
John Mildmay, and Prof. A. Newton, F.R.S. 


THE opening meeting of the British Association this year will 
take place on Wednesday, August 8, when Prof. Burdon 
Sanderson, F.K.S., will resign the chair, and the Marquis of 
Salisbury will assume the presidency and deliver an address. 
On Thursday, August 9, a soirce will be held. On August 10, 
a discourse will be delivered by Dr. W. H. White, C.B., 
F.R.S., on '*Steam Navigation at lligh Speeds’; on August 
13, Prof. J. S. Nicholson wilt lecture on ‘‘ Tfistorical Progress 
and Ideal Socialism’; om August 14 there will be another 
soirce, and tbe concluding meeting will be held on Wednesday, 
August 15. 


THE committee for the establishment of a station at Cumbre, 
for the study of marine zoology and botany, are making good 
progress with their arrangements. The fré has now heen 
put into order forthe summer months, and the services of an ex- 
perienced keeper secured. Mr, David Robertson, the well-known 
‘naturalist of Cumbrz:,” takes a warm interest in the scheme, 
and is giving it his personal supervision. <A nuaber of students 
have intimated their intention of availing themselves of the 
facilities for research thus provided. .\ considerable sum has 
been subscribed for the erection of a permanent building, and 
also for the annual expenses of the station—about half of what 
is required in each case ; and the committee have good hopes 
that the remaining half will soon be obtained. 


Tue Geologists’ Association have arranged an excursion to 
Oxted and Titsey for Saturday next, under the direction of Mr. 
G. Leveson Gower and Mr. W. Topley, F.R.S. The district 
is not only interesting geologically, but contains a number of 
archvological remains. During Whitsuntide a long excursion 
has been arranged to Cambridge and Ely, and on May 26 NIr. 
John Hopkinson and Mr, Worthington G. Smith will conduct 
a party to Luton, Caddington, and Dunstable. In the 
neighbourhood of Caddington are numerous pits in Drift 
(brick-earth, &c.), and Tertiary remani¢ beds, worked for clay 
and sand for brick-making, and for gravel. In these pits Mr. 
Smith discovered an old Palaeolithic land-surface on Tertiary 
remanic, surmounted by re-laid Tertiary clay, and contorted, 
implementiferons red plateau drift. On this Paleolithic floor 
Hint flakes of all kinds occur in hundreds, nearly all as keen- 
edged as knives, Thatthese flakes were made on the spot is 


14 


showa by the fragments fouad, which have been struck off, 
aod in many instances have been replaced in their original 
position, the flint being thus rebuilt. .A large Saxon tumulus 
is also to be seen at Caddington. Close to Zouches Farm is an 
old pasture, believed to have been a place for makiog bricks or 
tiles in medieval or, perhaps, Roman times; and near Blows 
Downs is a group of early British hut-foundations. From this 
it will be seea that the excursion will be one of unusual 
interest. 

Two lectures on ‘‘ The -Ether and its Relations to Material 
Phenomena” will be delivered at Gresham College, Basinghall 
Street, on the evenings of May S and g, by Dr. J. Larmor, 
F.R.S. Prof. Karl Pearson will deliver two final lectures on 
* The Geometry of Chance,” on May g and 10, 

For misleading statements, and the suppression of facts, com- 
mend us tothe opponents of Pasteur's anti-rabic treatment. Ifthe 
general public are gulled into believiog half of what it sees posted 
on the public hoardings concerning the results of the treatment 
at the Pasteur Institute in Paris, it must liken the eminent head 
toa veritable Frankenstein. In our issue of April 19 we noted 
a few of the facts from the official report contained in the current 
number of the -mnales de T/nstitut Pasteur. This brought us 
a letter from Mr. F. I. Pirkis, accompanied by a black-edged 
document, published by the Victoria Street Society for the Pro- 
tection of Animals from Vivisection, and headed *‘ M. Pasteur’s 
Double Mecatomb. The Tale of the 257 Dead. (New Edition. 
Revised to November 20, 1893.)” In our note we recorded that 
only 72 deaths had occurred amongst the Institute patients since 
the commencement of the inoculationsin1$86. Butthisfact does 
not tally with the misrepresentations widely advertised by the 
anti-vivisectionists ; so Mr. Pirkis essays to put us right. In 
reply to his remarks, we would first point out that the notein ques- 
tion simply gives a summary of the published statistics without 
any critical commentary thereon. This summary, however, 
clearly indicates that only those deaths which take place after 
the lapse of fifteen days from the date of the last inoculation 
are included as having occurred ¢m sfite of the treatment. Our 
correspondent has apparently not understood this part of the 
statement, otherwise he woald not express surprise at the dis- 
crepancy between the 72 deaths given in the statistical report 
and the 195 death» which is the total alleged in ‘‘ M. Pastcur’s 
Double Hecatomb "to have taken place amongst all-comers to 
the Pasteur Institute. Further, he cortrasts the 72 deaths men- 
tioned inthe note in NATURE with 257 deaths given in the anti- 
Pasteur circular; but he has apparently not noticed that only 
195 of the latter are alleged to have been treated at the Paris 
l'asteur Institute, A superficial glance at the black-edged 
document at unce shows that roany of the deaths there recorded 
took place 2/8 fifteen days of the last inoculation, and would, 
therefore, certainly he excluded from the official statistics of the 
Pasteur Institute, fur the reasons already given. Assuming the 
total of 195 deaths ts be correct, anid there are no grounds for 
impugning the accuracy of the figure, and taking the total num- 
ber of pergens moculated at the Paris Institute as 14,553—a 
fgure obtained Ly adding to 14,430, which is the total num- 
ber ef those inoculated at Paris :2¢n in the official statistics, the 
number 123, which asuminy the correctness of the figures in the 
antrlaste®r docement represents the number of those patients 
who were cxcladed from the official statistics, owing to their 
death having talen place terthzn fifteen days of the last inocula. 
tion itappeart thatthe (4 a/ we rta ify amongst all the inoculated 
is only 1 3 yer ®ent ‘The mortality amongst persons bitten by 
rabid shoge, «nd not submittel to treatment, is commonly ac- 
ceptel] ta be fram 15 20 per cent. If the agitators ayainst the 
estalli®hmen! of Va teer Inetitute) woald only luok such facts as 
theve in the face, there might be morc hope that they would be 
led to see the crior of their way". 
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AFTER the close of the recent Medical Congress at Rome, 
many of the members took part in various excursions 
organised for their recreation and instruction. It was during 
an excursion to the Island of Capri that Prof. Todaro related 
the following interesting story, which we take from the Lancet, 
Early in this century the riches of the Gulf of Naples for natura- 
lists came to be appreciated by local investigators, and their 
reports attracted the special notice of Cuvier, from whom the 
reported riches were communicated, always with fresh incre- 
ment, through Milne Edwards to Quatrefuges. Another and 
still mightier name to be attracted to the Gulf was Johano von 
Muller of Berlin, the most encyclopadic of biologists, who, 
long interested in the inferior vertebrata, had written a classica 
monograph onthem. <A contemporary of his, Oronzio Costa of 
Naples, an investigator of rare powers, had discovered in these 
waters the amfhioxvus, already known to British and Russian 
naturalists as the Branchiostoma lanceolatum, Costa recognised 
its true nature, and described it as the first and lowest of the 
vertebrata, His description at once engrossed von Muller's 
attention, insomuch that he had barcly read it when he said to 
his wife, ‘‘My dear, you must come with me to the Bay of 
Naples.” Travelling in those days was effected by diligence, 
and it was not till after some weeks that the great German 
biologist and his lady reached the bay, Alighting at the Albergo 
di Roma at Santa Lucia, he sent at once for a mariner to get 
him a specimen of the amphroxus. This man turned out to be 
Costa's own mariner, Giovanni by name, who forthwith in the 
grey morning, as the result of a ‘‘ miraculous draught ” under 
Posillipo, obtained the animal and bronght it to von Muller, 
who was still in bed. Overjoyed with his possession, von 
Muller put it at once into alcohol, woke his wifc, who, tired 
with the long journey, was sleeping profoundly, and said, ‘‘ My 
dear, get up immediately, we are going back to Berlin.” Von 
Muller's enthusiasm was caught up by his compatriot Krohn, 
who from his sojourn at Messina in 1Syq4 drew his German 
friends to those waters, till ycar by year, each spring and 
autumn, the Teutonic universities sent relays of young natura- 
lists to that seaboard—among them Anton Dohrn—a most 
accomplished student of nature, to whom we owe the scientific 
institute founded at Naples and opened in 1873. Since that 
year the Stazione Zoologica has become more and more the 
resort of biologists, and now there is hardly a scat of learning in 
Europe which docs not contribute to its maintenance in return 
for facilities afforded to the student for prosecuting research. 


THE Italian Metcorological Office has succeeded, after 
some difficulty, in establishing a fairly satisfactory thermo- 
metrical station on Mount Etna, at an altitude of about 9850 feet, 
hy means of a recording instrument made by Richard, of Paris, 
which goes for 4o days. By this method 207 days’ observa- 
tions were secured in the year 1893, and direct observations 
were also made on 72 days. During scven months of the year 
the mean temperature was below the freezing point. The 
maximum temperature observed was 00 ‘8 in September, and 
the minimum 135 in March. The characteristic of the 
annual variation is that the low temperatures are prolonged 
until June, and, in the autumn, the mild temperatures extend 
up to December. 


AN important contribution to the metcorolugy of South- 
eastern Europe has been made by the publication of the means 
of olservations for Suphia (Bulgaria) for the years 1$y1-3, for 
three hours each day, and for the month and year. During this 
period the extreme temperatures have varicd between — 24°'2 in 
January 1843 and 97 ‘7 in August 189t, The mean annual 
rainfall was 3t'2 inches, and the greatest daily fall 2°76 
inches, in September 1Sgt. The mean annual relative 
humidity was 74°! per cent. At the meteorological conference 
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at Munich, in 1891, tbe wish was expressed for observations 
{especially telegraphic reports) from Bulgaria, and the publica- 
tion of these results by Prof. Watsoff, director of the Central 
Meteorological Station at Sophia, is a:good step in the right 
direction. 


IN a letter to the local press, Mr. H. C. Russell, F. R.S., the 
Director of the Sydney Observatory, recently brought to- 
gether some facts concerning icebergs and their relation 
to weather. The letter was written with the view of show- 
ing that the icebergs seen near Australia do not influence the 
weather in the manner commonly supposed. All the reports of 
icebergs seen within the last two years or so, were collected, and 
it was found that they numbered eighty-four. In order to locate 
these icebergs, the position of each ship when ice was seen, 
was plotted on a map of the world. Of the eighty-four positions 
thus marked on the map, sixty-one, or 73 per cent., were under 
the lee of Patagonia, as if they had been carried there by the 
strong winds and the Cape Horn current, which sets northwards 
after passing Cape Iorn. 
another, though less numerous, group of positions, n»mbering 


thirteen, and making 90 per cent. of the whole collected in the | 


two localities, About the Crozets two ships reported ice, and two 
ships reported seeing ice on the same day and in the same longi- 
tude at a point 500 miles south-west from Albany. Six other 
locations were between New Zealand and Cape Horn. Of the 
eighty-four ships reporting, only two saw ice anywhere near 
Australia, and that was more than two years ago, on December 
14, 891. As to the effect of icebergs in lowering the tempera- 
ture, Mr. Russell points out that many observers have reported 
that the thermometer is not a good indicator of the proximity 
of ice, no matter whether it is placed in air or in the sea ; and 
this is not surprising if it be remembered that fresh supplies of 
ocean water and wind are always flowing past the icebergs, and 


‘distributing their cold over such wide areas that it becomes in- 


appreciable. Even under the lee of Patagonia, where, in a 
sense, the ocean is full of icebergs for an area measured by 
hundreds of miles each way, it does not appear that any very 


remarkable effect on the temperature is produced, and near | 


Australia, where now and then a few scattered icebergs are seen 
in the distant offing, no appreciable effect can result from their 
presence, 


AT a recent meeting of tbe Academy of Sciences of St. 
Petersburg, Dr. S. Wild read an interesting paper on some 
improvements in the design and construction of magnetic in- 
struments. The paper is divided into four parts, the frst con- 
taining the results of some experiments which show that 
metallic wires are preferable to the silk threads usually employed 
for the suspension of the magnets in magnetographs. The 
second part deals with the question of the accuracy of the read- 
ings given by the instruments employed to record the variations 


in the maguetic elements, when these instruments are contained | 


in buildings composed of a material (such as ordinary red brick) 
containing iron. Thc experiments on this subject, commenced 
im 1878, have been continued, and show very clearly that a 
brick building has no influence on the measurements of the 
Strength of the field, while the influence on the dip is quite 
negligible. The ahove result has also been deduced theoreti- 
eally by M. Chwolson by means of the known value of the 
susceptihility of the bricks. The third part of the paper con- 
tains a description of a small magnetometer for determining the 
value of the horizontal component of the earth’s magnetism, 
designed for the use of travellers in countrics where it would be 
difficult to carry the ordinary instruments. The instrument fits 
on Hildebrandt's small universal theodolite, which instrument 
is fitted with a compass. The combined instrument, although 
of small weight, is capable of giving results of considerable 
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precision, Thus the dip can be determined to within half a 
minute of arc, and the horizontal component to within one part 
in four thousand. Lastly, the paper contains a description of 
some changes which Dr. Wild has iotroduced into the portable 
magnetometer. 


Ix the April number of the Journal de Physique, M. 11. 
Abraham gives an account of a method for measuring self and 
mutual induction, which he says is capable of giving the quantity 
which is being measured to within one part inathousand. The 
method employed consists essentially of balancing a steady 
current passing through one pair of coils of a differential galvano- 
eter against a succession of induced currents sent, by means of 
a commutator rotating at a known speed, through the other coils. 
The commutator then being stopped, the secondary circuit, con- 
taining one pair of coils of the galvanometer, is connected with 
the extremities of a resistance ~ in the primary circuit. The 
value of 7 is altered till the galvanometer is undeflected, then, 
from a knowledge of the value of andl the speed of rotation 
of the commutator, the value of the mutual induction can be 
calculated. In many ways the method resembles that employed 
by Profs. Ayrton and Perry in their secohm-meter, 


THE line spectrum of oxygen has recently found another care- 
ful investigator in Max Eisig, who gives an account of his work 
in HMiedemann’s Annalen, The wave-lengths photographed 
and measured ranged from 2433°6 to 4710-4. The oxygen was 
generated by the electrolysis of water acidulated with 
pure phosphoric acid. The form of vacuum tube adopted 
was that consisting of two vessels joined by a thin tube 
at right angles to their length, which allowed the gas 
to be seen through the length of the tube. The end was 
closed by a plate of quartz to permit the passage of the ultra- 
violet rays. The tube was cleaned by flushing it with oxygen 
for several weeks. Of the four different oxygen spectra de- 
scribed by Schuster, only the elementary line spectrum was 
studied ; 93 lines were recorded and measured. A comparison 
of these lines with a Rowland solar spectrum led to the con- 
clusion that no identity between these oxygen lines and lines in 
the solar spectrum can be established. 


Pror, JuLtus TuoMSEN, universally known from his re- 
searches in thermo-chemistry, has just finished a series of 
observations on the ratio of the atomic weights of hydrogen and 
oxygen (Zeit. fir phys. Chem. xiii. 398). In order to avoid the 
errors incidental to the direct methods of estimating the ratio, 
he employs an indirect method, which consists in estimating the 
ratio of the molecular weights of hydrogen chloride and am- 
monia, Pure hydrogen chloride is passed into a flask containing 
water, and the increase in weight is determined. Pure dry 
ammonia is then introduced into the solution until the hydro 
chloric acid is neutralised, and the weight again determined. 
After introducing all corrections, a large number of observa- 
tions, in which the initial amount of hydrogen chloride varied 
between 4 and 20 gr. indicate that the value for the ratio, 
HCI/N11, is 2°13934 + 0'00009. This number leads to the 
result that 1 : 16 represents the value of the ratio Il : O with an 
accuracy as great as is warranted by the numbers tn use for the 
atomic weights of chlorine and nitrogen, and which have of 
course to he employed in the calculation. Dumas and Erdmann 
and Marchand, from the synthesis of water from copper oxide 
and hydrogen, found respectively 1'0025 : 16 and 1'0017; 16 as 
values of the ratio, and more recently Scott, from the volume 
composition of water, gives the higher value 1-0087 : 16. 


IN a recent number of the Centralblatt fiir Allgem, Pathologie 
some exceedingly interesting experimcuts are recorded on 
immunity from the attacks of cholera germs artificially induced 
in the human subject. Drs. Sawtschenko and Sobolotny suc- 
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ceeded in prepariag a vaccine from cultures of the cholera 
baci lus which so profoundly modified the system, that when 
the: subsequently swallowed virulent cholera germs they ex- 
}ierienced absolutely no evil effects whatever. But perhaps the 
Most interesting results obtained, and which proved in a very 
remarkable manner the modification induced in the system by 
this vaccine, was the transmission of this induced immunity by 
means of blood serum to animals. Thus, twen‘y-five days after 
the last dase of vaccine had been taken, Sawtschenko and 
Sobolotny introduced some of their serum into guinea-pigs, and 
the latter were afterwards inoculated with virulent cholera 
baelli. Instead, however, of these animals dying. as they 
usally do when treated with cholera bacilli, they remained 
alive. It was found that o'or g. of this buman serum was suf 
fe‘ent to protect one of these animals subsequently treated with 
0-006 g. of virulent cholera bacilli. 


AN inquiry into tbe pollution of the River Danube by the 
lrainage from Vienna was carried out last year by Dr. Ileider 
(Dos Osterr-Sanit ‘siwesen, 1893, No. 30. This river reaches 
Vienna in a satisfactory coiditioa, containing about 2000 
bacteria per cubic centimetre. The Danube canal on its way 
through the city receives the great +r par: of its sewaze, resulting, 
as was to be expected, in an enormous accession of bacteria, 
21,099—129,099 perc.c being present. On uniting with the 
miia-stream and becom'nz m'x21 with about seven times the 
v>oum: of water, the pollutvoats che nically hardly discoverable. 
Bi: eriolozically, however, even 49 k'lonetres below the en- 
traace of the caral, the contam’nation is still very easily per- 
csp’ ble, the rap dity o the carrent and the constant disturbance 
of the water by steim-boat traf: interferinz with the efficient 
s¢ mentation of the bacteria present. D-. Weider states that 
thoizh the existence of disease yerm; in the water may be inter 
fe-:1 with by the severe c> npetition they would have to endure 
with the num:rons harmless microbzs, yet the vitality of, for 
example, cholera bacilli in river water has been shown to persist 
fur several days, and in sewage for very considerable periods of 
time, so that too much reliance cannot he placed upon the 
efficiency of this factar. ‘The action of light in destroying 
disease germ-in the river, shau'! they bz present, is also dis- 
countel, Those wha so arden‘ly uphold the comfortable 
doctrine of the self-purification of rivers, permitting, as it 
does, of so inexpensive and ready a method of getting rid of 
sewage by turning it, without let or hindrance, into our streams, 
will gain but little support for their theortes from Dr. Meider’s 
report. 


Iv the April namber of the Journal of Anatomy and 
Puy tel 3, Prof. R. Iavelock Charles cancludes an article on 
morphological peculiarities in natives of the Panjab, and their 
bearing on the question of the transmission of acquired charac- 
ter. Tle ‘hows that th. bones of the lower extremity of the 
Tanjyabi adult have certain markings differentiating them from 
those of ken oprans. Though thee markings are found on the 
of the fortus, the infant, /ad the child of the Tanjibi, 
they are nut foan} inthe keleton of either the European adult 
a chibl Some of thom have been found in the remains of 
Neolwhic mainin lairep:, but are absent in the banesof peoples 

f the present day of simular geographicrl distribution. ecord. 
ry te) Poof, Charles, the explanation of this lies in the faet that 
the habs ay to atting postures of Turopeans differ from thase 
Of thelr pretdetore ancestor’, the cave-dwellere, &e., whoa pra- 
ably @ynatte! on the grouml Vhe Griental., however, have 

the fitting postures of their ance®tors, anl therefore 
similar marking’. ‘' Want of woe,” concludes Prof, 
Charles, ‘'woubl indace changes in form and #ize, and so 
grvaally @mall differen: 4® woud be integrated till there would 
b> toal difappearance of the marking the 
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skeleton, as no advantage would accrue to him from the posses- 
sion of facets on his bones fitting them for postures not prac- 
tised by him. The facets seen on the bones of the Panjabi 
infant or fcetus have been transmitted to it by the accumulation 
of peculiarities gained by habit in the evolution of its racial 
type—in which an acquisition having become a permanent pos- 
session ‘profitable to the individual under its conditions of tife’ 
is transmitted as a useful inheritance, These markings are due 
to the influence of certain positions, which are brought about by 
the use of groups of muscles, and they are the definite results 
produced hy actions of these museles. . . . They are instances 
of the transmission of acquired character, which heritage in the 
individual function subsequently develops.” 


THERF are many evidences that a portion of the east coast of 
Florida was thickly populated in prehistoric times, and remains 
of this settlement are found in refuse heaps of villages and single 
habitations. These heaps are from a few square yards to many 
acres in extent, and from one to fifteen feet indepth. Some of 
their conten:s are described and figured by Dr, De Witt Webb, 
in an excerpt from the Procveedirys of the U.S. National 
Museum (vol. xvi. No, 966). In connection with the remains, 
various members of the human skeleton have heen found in 
positions which suggest cannibalism. ‘There are hearths with 
accumulations of ashes and shells mingled with pnttery (mostly 
in fragments) and implements and weapons of shell, all of which 
tell something of the mode of life of the raze which apparently 
inhabited the region for many generations. As to the age of 
the heaps, Dr. Webb concludes it must be teft to conjecture. 
Trees hundreds of years old are scattered over the remains, all 
instru nents and implements of wood have long since perished, 
and not evena tradition is left 10 throw light upon the matter. 


A SECOND edition of **A Manual of Erhies” designed for 
the use of stu tents, by Mr. Joha S. Mackenzie, has been pub- 
lished by the University © srrespondence College Press. 


Messrs, CASSELL AND Co, have commence | 2 new serial issue, 
in monthly parts, of Mr. W. Swaysland's “ Familiar Wild Birds.” 
In Part i. the Goldfinch and the Magpie are described and 
pictured. The descriptions, though brief, are very instructive, 
and the plates are extremely good. 


In addition to the usual excelleat summary of current re- 
searches, the Journaof the Roya! MVicroscopteal Socicty for Aprit 
contains the fifth part of Mr. F. Chapman's paper on the 
foraminifera of the yault of Folkestone ; a description of an in- 
expensive screen for monochramatic light, by Mr. J. W. Gifford ; 
and an account of a gall-pro‘lucimg Copepo |, Picitrogus Rhoty- 
monic, sp. n., by Dr. GS. TB ady, FLRLS. 


Tue long-expected work on the Carboniferous Insects of 
Commentry, Prance, upon which M, Charles Brongniart, of the 
Paris Natural History Masenin, has been engaged some fifteen 
years, is now finished, and will appear ia a few weeks. It forms 
avolume of 450 pages inquartoand an atlas of thirty-seven plates 
in folio. About 60 new genera and 1oo new species are de- 
scribed. The work also contains a detailed study of the 
nervation of living WVeareplers, O te shora, al Aelgertite. 


AN PAMPIELUE, entitled ' Notes on Birds of Central Mexico, 
with Descriptions of Forms believed to be New,” by Mr, P. 1. 
Jauy, has been issued as anexcerp’ from the Ja redietzs of the 
U.S. Natianal Museum (vol, xvi. pp. 771-791). Most of the 
species enumerated are from the temperate table-land region 
corresponding to the southern borders of Arizona and New 
Mexico, and though few common tropical birds are given, the 
list will certainly be found valuabte. 
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a propos of the early return of birds this ycar, Mr. J. 11. 
Barbour, writing from Dallyholme, Ireland, 
Saturday, April 28, about 10 p.m., he heard the corncrake 
several times, and it was heard in the district a fortnight before. 


w\ LETTER has been received in reply to the one on ‘‘ The 
Mass of the Earth,” which appeared in our issue of April 19 
(p. 575), but it was not accompanied by the author's name. If 
the author will send his name, the Editor will be glad to print 
his reply to ‘¢K.” 

Dr. JENTINK, the Director of the Leyden Museum, reminds 
us that two specimens of Rhinoceros simus have formed part of 
the Museum collection for more than forty years, one of them 
being a remarkably fine animal. These are described in .Vo/e: 
from the Leyden Museum (1890, pp. 241-245), and we regret 
that they were not mentioned in the note on the two specimens 
recently modelled by Mr. Rowland Ward, printed in NATURE 
of April 19 (p. 584). 

WE know of no collection of text-books in which the theory 
underlying industrial machines and processes is set forth in a 
more scientific and thorough manner than it is in the works of the 
Encyclopédie Scientifique des Aide-Meémoire series, edited 
by M. Leéauté, and published by Gauthier Villars, and by 
Masson. Two of these volumes, which have recently appeared, 
deal with freezing machines, oae being devoted to the machines 
depending upon easily liquefiable gases,and the other to machines 

in which air, or one of the so-called permanent gases, is caused 
to expand rapidly, and thus bring about a decrease of tempera- 
ture. The titles of the two books are, respectively, ‘‘ Machines 
Frigorifiques a Gaz Liquéfiables” and ‘‘ Machines Frigorifiques 
a Air,” and their author is M. R. E. de Marchena. Another 
volume, just added to the series, is ‘‘ Construction and Resis- 
tance des Machines a Vapeur,” by M. Alheilig. 


WE have received the sixteenth yearly volume of elus dem 
Archiv der Deutschen Seewvarte, 1893, containing seven impor- 
tant discussions in meteorology and terrestrial magnetism. The 
current number of this valuable publication inaugurates a new 
‘departure, a3 a considerable amount of routine matter has been 
removed to another periodical, in order to make room for 
Scientific discussions, and to allow of the work being brought 
out with Jess delay than heretofore. It is not practicable to 
mention here the whole of the subjects dealt with: among the 
Most original investigations not already referred to in our 
columns are papers by Dr. C. Kassner on ‘‘ Circular Cyclones,” 
ood by Dr. W. Koppen and Dr. H. Meyer, on the frequency 
of the various amounts of cloud as a climatological element. 
This last paper embraces the results of a number of long series 
of clow] observations in different parts of the globe, anda part 
of the North Atlantic Ocean. 
| In general, a work which has reached a seventh edition needs 
‘no better testimony of its good qualities than that to be found 
in the fact of its survival. This is the case with Sir David 


of Accumulators,’’ which is being issued by Messrs. Whittaker 
and Co. ‘The edition has been mostly rewritten, and will be 
Completed in three volumes. The first volume appeared a short 
time ago, and was confined entirely to the treatment of accumu- 
Vators. Vol. ii., which has just been issued, deals with engines, 
dynamos and motors, and numberless pieces of apparatus con- 
¢erned in the gencration and utilisation of electricity. Special 
applications of such apparatus are reserved for description in 
vol. iil,, now inthe press. In the three hundred pages of 
which the second volume consists, as many as 295 illustrations 
are crowded ; but as the author has confined himself to the repre- 
séntation of typical forms of instruments, he has saved the book 
from being merely an illustrated trade catalogue. 
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THe Cambridge University Press will shortly publish a 
treatise on the ‘‘Steam Engine and other leat Engines,” by Prof. 
Ewing; the seventh volume of the edition of Prof. Cayley’s 
collected papers, and the first volume of the collected papers of 
the late Prof. Adams. An ‘‘ Elementary Treatise on Electricity 
and Magnetism,” by Prof. J. J. Thomson, is in the press, and 
also a new edition of Prof. Lamb's ‘‘ Hydrodynamics,” largely 
rewritten and extended. An ‘‘ Elementary Treatise on Hydro- 
statics,” by Mr. John Greaves, has just appeared, and a Key to 
Mr. C. Smith’s ‘* Arithmetic" is nearly ready, Thecompletion 
of Mr. H. M. Taylor’s ‘‘ Euclid” is also announced, and will be 
published in August. The second volume of Dr. Creighton’s 
“Flistory of Epidemics’ may be expected shortly, anda new 
volume of the Royal Society’s Catalogue. In the series of Cam- 
bridge Natural Science Manuals, Mr. Glazebrook’s volumes on 
‘« Light ” and ‘* Heat,” recently published, will be followed by 
volumes by the same writer on ‘‘ Wechanics and 1lydrostatics, ” 
and on ‘‘ Electricity and Magnetism,” and by Messrs. Darwin 
and Acton’s ‘* Physiology ol Plants.” 


Dr. J. P. VAN DER STOK, the Director of the Batavia Meteoro- 
logical Observatory, has sent usa report of the rainfall obser- 
vations made in the East Indian Archipelago during 1892. 
This ‘‘ Rezenwaarnemingen in Nederlandsch-Indie ” has now 
reached its sixteenth year. From it we learn that observations 
were made in 192 stations during 1892, of which 104 were in 
Java and Madcera, and 88 in Sumatra and other islands in the 
Archipelago. Ina ldition to the volume of rainfall observations, 
the Government of Netherlands India has published one con- 


| taining the observations made at the magnetic and metcorological 


“Salomon’‘s “ Electric Light Installations and the Management | 


observatory at Batavia during 1892, being the fifteenth volume 
of the *‘ Observations ” of the Ooservatory. No science can 
claim so many disciples as meteorology. There is scarcely 
a corner of the world, inhabited by civilised man, in which the 
temperature is not recorded and the rainfall measured. Indeed, 
the thermometer and the rain-gauge are the instruments by means 
of which the first continuous scientific observations are made ia 
most parts of our globe. Meteorological observations, there- 
fore, rapidly accumulate, and the volumes containing them have 
almost become unmanageable, both as regards number and size. 
One is sometimes tempted to ask whether these masses of 
statistics are worth publication, but the remembrance of past 
discoveries—such, for instance, as Schwabe’s discovery of the 
solar cycle from his daily records of the’state of the sun’s surface 
during a quarter of a century—shows the importance of 1ecord- 
ing all observations that good may come from them. 


.\ FURTHER paper by M. Lobry de Bruyn, of Amsterdam, 
upon the subject of free hydroxylamine, is contributed to the 
current issue of the Serichfe. It contains an account of a num- 
ber of experiments upon the stability of the isolated base, 
together with additional observations upon the mode of prepa- 
ration. When M. de Bruyn prepared his large quantity of solid 
hydroxylamine three years ago, several small quantities, 
amounting to five or six grams in each case, were sealed up in 
small bottles previously cleansed with acid, and preserved ina 
dark room. Upon recently examining the contents, thcy were 
found to be mostly liquid, indicating a certain amount of de- 
composition, The melting point of pure hydroxylamine is 33 ; 
two of the liquefied specimens referred to solidified again at 
28°"5 and 25 °2 respectively. The amount of decomposition, 
however, is not very great, three of the specimens beiny found 
to contain 93, $4, and 73 per cent. respectively. Ilence free 
hydroxylamine appears to be a tolerably stable substance at 
ordinary low temperatures, but the stability diminishes rapidly 
with rise of temperature. The decomposition is accompanied 
by the liberation of bubbles of nitrogen and nitrous oxide, The 
change appears to be one of self-oxidatinn and reduction, one 
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portion eliminating oxygen and forming ammonia, and another 
part suffering oxidation to nitrous and hyponitrous acids, which 
combine or react with the ammonia and a further quantity of 
hydroxylamine. As hydroxylamine nitrite spontaneously de- 
composes, as M. de Bruyo has shown by experiment, it is pro- 
bable that the hyponitrite of the base is incapable of existence ; 
hence the liberation of nitrogen and nitrous oxide is fully 
accounted for, M. de Bruyn states that in preparing large 
quantities of the solid base by fractional distillation of the methy] 
alcoho} s lution under diminished pressure it is preferable, after 
distilling off the methyl alcohol, to divide the residue rich in 
hydroxylamine among several distilling flasks, and to thus com- 
ylete the fractionation in small portions. For it is a somewhat 
remarkable fact that the yield is very much larger when the 
distillation occurs in this manner; it would appear that the 
amount of decomposition considerably increases with the bulk 
of liquid distilled. Moreover, the risk of explosion upon tem- 
porarily arresting the distillation in order to change the receiver, 
is greater with larger quantities, out usually an explosion may 
be prevented by immersing the distilling flask in cold water 
during the rapid change of receivers. aking this precaution, 
M. de liruyn has safely distilled as much as half a kilogram of 
the pure base. 


ERkATUM.—In NaTURE of Apmnil 26 (p. 603), and on 
the tenth line fromthe bottom of the first column, for ‘‘ mosses ” 
substitute ‘ mirses.”’ 


Trt additions to the Zoological Socicty’s Gardens during the 
past week include two Macaque Monkeys (Wacacus cynomolgus) 
from India, presented respectively by Mr. C. Palmer and Miss 
A. Orvis; two Jackals (Cunis carievates), two Fennec 
boxes (Cunt cerdo), two Vale Fennec Foxes (Canis fallidu. ), 
a Syrian Fennec Fox (Canis firmelicus',an Egyptian Cat (/ed¢s 
chau’), a Genet (Cevetta, sp. inc.), 1 —— Zorilla (Jetony-x 
tenata,, a Crested Vorcupine (//ystriv eri. fata), two 
Gerbilles (Ger dil/us, sp. inc.’, two Lesser Egyptian Gerbilles 

Geritiu’ weypiius), three Spiny Mice (.fcvsy., sp. inc.), six 

Uromasiix (Cremastix ornatuc) from Suakin, a Libyan 
Zorilla (Afr lydies), wo Dwarf Jerboas (Pzfodil/us, sp. inc.), 
four Spiny Mice (.fe my’, sp. inc.), three iledgehogs 
(4rinaeus auritu), two Egyptian Jerboas (Dipus wyyptius) 
from Epypt, presented by Dr. John Anderson, F.R.S.; a 
Wattled Crane | Grus caruncu/ata), two Cape Crowned Cranes 
(hawearwa thry epelargus) from South Africa, presented by 
Su Wt. B. Loch, G.C.B., G.C.M.G.; a Grey Ichneumon 
‘rp te yrteu) from India, presented by Mr. John Venn, 
M.P ; two Kobhen Island Snakes ‘Corenelia phocarum) from 
South .\frica, presented by Mr. Barry McMillan ; an Indian 
Civet (liverrnnua mailacensi ) from India, a lony-Lepged 
Huzzarl Auf of rex captured in the Red Sea, a Mexican Weer 
(Cariiciy me 4 ana) from Mexico, deposited ; four Red-headed 
Pochards #udivuia / rina), Muropean, purchased. 


OUK ASTRONOAMCAL COLUMN. 


AS AUP ONO MIGAL EXPEDITION FROM TEARVARD.—A party, 
n charge of Prof, W. TH. Pickering, wall soon set out fron Ifar- 
vard ( allege Obvervatory (says fifo my and A tro Physes, to 
eWtabli han observing: station ®omew here in the State of Arizona, 
the principal oblyect of the expedition being to observe Mars 
duritg the faveurable oppoation thy year. ‘Vhe chief instru- 
ment to be conveyed to the site chosen is an cighteen-inch re- 
fractor sy Hravhear, the otvective of which was exhibited at the 
Chicago Txpoition, Mr. Vercival Lowell, of Goston, who has 


yeneroully provided the fund® for the expedition, will accompany 
it asan observer, 
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ELEMEN1S AND EPHEMERiS OF GALE’'s ComET.— Zdiuburgh 
Circular, No, 42, contains the subjoined ephemeris for Gale’s 
comet, computed by Mr. A. J. Ramsay. 


Lfhemerts for Greenwich Midnight, 


: R.A Deel. Bright- 
ISy4. . M. Ss eS Z ness 
May 3 i $17 17 7 206 7 

ie $28 4 S. 3 266 5°42 

5 3 38 18 N. 0 16° 

6 S481 3.474 

a 5 57 10 ¢ ad 

5 9 5 49 fo 57 : 3 oF 

9 G) Usy r2 so 

10 Q 21 42 15 25° 

M1 9 28 57 : 17 45-4 

t2 9 35 52 : 19 ae @ 270 

13 A Qme 22 Beas? 

ty 9 48 28 oe BA Bees 

15 9 54 16 SAS N. 25 10°7 2°00 


The brightness at the time of discovery has been taken as 
unity. 


7HE HAICHERY FOR SEA FISHES, OF THE 
LISHERY BOARD FOR SCOTLAND AG 
DUNBAR, 


> recent years, owing to over-fishing, the scarcity of certain 
impertant marine food-fishes has become manifest in 
many countries, and as one way of meeting the constant drain 
on the fishing grounds, sea-fish hatcheries have been established 
in the United States, Newfoundland, Canada, and Norway. 
A year or two ago the Fishery Board for Scotland began the 
erection of a similar establishment at Dunbar, which has lately 
been completed ; and for the last five or six weeks active opera- 
tons have becn going on in hatching plaice, with consplete success, 
under the charge of Mr, larald Dannevig, a Norwegian expert, 
whose services have been obtained by the lishery Board. he 
hatchery consists of (1) a tidal pond; (2) a large ‘ spawning ” 
tank ; (3) a chamber for the collection of the eggs and 
for filtering the waters and (4) the house in which the 
hatching apparatus is placed. ‘The spawning fishes, male and 
female, number about 350, and are confined in the large 
elevated spawning tank (made of concrete) through which 
a constant current of sea water is maintained. ‘They range 
{rom about (4 to 27 inches in length, and are vigorous and feed 
well. In this tank, which has a capacity of over 60,000 
gallons, the fishes spawn naturally, just as they would in 
the sea; and as the eggs are buoyant they rise to the surface, 
or near it, and are collected in hundreds of thousands at 
a time in a specially constructed apparatus placed at the point 
where the overtlow from the tank occurs. he fertilised 
cys, which are among the largest of the pelagic forms, 
are then transferred to the apparatus in the hatching room, 
through which a continuous circulation of pure sea water 
is kept up. ‘he hatching takes nearly three weeks to 
accomplish, and the little fshes are retained for some time 
alter hatching until the yolk is almost absorbed. In smaller 
vessels with a higher temperaturc, hatching occurs mote 
rapidly, but the period named (three weeks), probably ap- 
proaches the normal period in the sea, “The number of plaice 
eggs and larvae at present in the hatching boxes is $,500,co0, and 
over 7,700,000 [ry have lecn already put in the Firth of Forth 
by the s.s. Gurdand. ‘Vhe supply of sea water required is con- 
siderable, and is obtained by means of two double-acting steam 
pumps, capable of throwing over 7oco gallons an hour, and 
driven by an S h.p. locomotive boiler. Before being con: 
ducted to the hatching apparatus, the water passes through a 
series of Nannel hlters, but from its punty when it comes trom 
the sea the filtration gives litthe trouble. Strong evidence 
of the suitability of the water for the purpose, and of 
the satisfactory working of the arrangements, is afforded by 
the very low death-rate, that is to say, the proportion 
of egys which succumb in the process of hatching, At 
Dunbar it has not exceeded 4 per cent.—a much lower death: — 
tate, so far as known, than at any other marine hatchery. At ; 
the Newfoundland hatchery the death-rate has varied from 


, about 37 per ecnt. to nearly 50 per cent. in different years + 
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and at the Norwegian hatchery the rate has been even higher. 
At these establishments, hawever, the ova of the cod have alone 
been dealt with, and they are somewhat more delicate than 
those of the plaice. Nevertheless, check observations with 
500,000 cod eggs at Dunbar show a death-rate under 4 per cent. 
The density of the water has remained practically constant at 
a little over 1027; the temperature, which at the beginning 
of March was 4°°5 C., has gradually risen to 6°°3 C., and the 
hatching process is becoming accelerated. 

So far as can be judged at this period, it is probable that the 
turn-out’? of young plaice during the present season will 
exceed 30,000,000—~a much larger number than has been turned 
out in the first year at any other sea-fish hatchery. In Norway 
the first year’s issue was 5,095,000 cod (it is now over 
200,000,000), and at the Newfoundland establishment it was 
17,000,000 cod. This is the first oceasion in which plaice, 
or indeed any flat-fish, have been hatched on a large scale. 
It was anticipated that there might be difficulties in getting 
the fishes to spawn under the somewhat unnatural con- 
ditions ; but none occurred. It is expected that, in the course 
of the summer, when the spawning period of the plaice is over, 
that somewhat valuable fish, the common sole—which is rare 
in Scottish waters—will be dealt with, as well as the lemon 
sole, and possibly the turbot. All these fish are becoming 
scarcer and dearer. 

The present plant at the Dunbar hatchery—viz., the spawning 
pond, filtering apparatus, boiler, pumps, &c.—is adapted for 
a hatching house about three times as large as the present one, 
When the latter is extended, and the hatching apparatus 
increased, there will be no difficulty in turning out many 
hundreds of millions ofthe fry of the food-fishes every year. The 
actual hatching—and in many cases the rearing—of almost all 
the food fishes, has been accomplished for scientific purposes 
by Prof. McIntosh at the neighbouring laboratory at St. 
Andrews, and the experience thus gained will be of the greatest 
utility in carrying on the work from the commercial point of 
view. It is anticipated that large rearing ponds will he added, 
to enable the young flat-fish to be kept until they assume the 
habits of the adult, and thus greatly increase the usefulness 
of the establishment to the fishery industry, 

Y. Wemyss FuLTON, 


DHE RORTIICOMING CONGRESS OF 
HYGIENE AND DEMOGRAPAY. 


JpROM a cireular just received, we learn that satisfactory pro- 

gress has been made with the arrangements for the eighth 
International Congress of Ilygiene and Demography, to he 
held at Budapest, from September 1 to 9. 
Congress will be carried out in two divisions, relating respec- 
tively to hygiene and demography. Ilygiene comprises nine- 
teen, and demography seven, sections. In Section I. of the 
former division (the etiology of infectious diseases, or bac- 
teriology), natices of thirty papers had been received up to 
March 3: ; in Section I]. (the prophylaxis of epidemics), thirty- 
six papers are at present announced ; in Section IIT. (the 
hygiene of the Tropics), twelve papers ; in Section IV. (the 
hygiene of trades and agriculture); twenty-nine papers; in 
Section V. (the hygiene of children), twenty-eight papers ; in 
Section VI. (the hygiene of schools), thirty-nine papers. Thirty- 
six papers have heen notified in Section VII, (articles of food) ; 
thirty-eight in Section VIII. (the hygiene of towns); eleven in 
Section IX. (the hygiene of public buildings); nine in Section 


X. (the hygiene of dwellings) ; seventeen in Section NI. (the | 


hygiene of communications, that is, of railroads and navigation), 
and twenty-four in Section NIT. (military hygiene). Fourteen 
papers are promised on the saving of life (Section NITI.), thirty- 
three on State hygiene (Section XIV.), six on the hygiene of 
Sport (Section NV.), twenty on the hygiene of baths (Section 
| XV1.), thirty-eight on veterinary matters (Section NVII.), 


seventeen on pharmacology (Section XVIII.), and eleven on | 


general sanitarian affairs (Section X1XN.). 

The demographic sections of the Congress are (1) historical 
demography ; (2) general demography and anthropometry ; 
| (3) the technicalities of demography ; (4) the demography of the 
| agricultural classes; (5) the industrial workmen from a demo- 
graphic point of view ; (6) the demography of towns ; (7) the 
Statistics of hodily and mental defects. Papers for each of these 
sections have been received or promised. Up to the end of 
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March the total number of papers announced was 535, of which 
437 belong to th: hygiene division, and 98 to demography. 
There seems every probability that the Congress will be a 
worthy success or to former ones as regards the scientific value of 

; the work, and its international character is vouched for hy the 
fact that nearly 250 official delezates have been nominated. 

In accordance with a resolution passed at the Congress of 
ITygiene and Demography held in London in 1891, an inter- 
national committee has been formed to prepare for discussion 
questions relating to the cause and prevention of diphtheria. 

| This committee contains the representatives of fifteen different 
nationalities, as follows ;—Austria, Prof. Wiederhofer ; Bavaria, 
Prof. Henry Ronde; Belgium, Dr. FE. Tordeus; England, Dr. 
Edward Seaton; France, Dr. F. Roux; Germany, Prof. 
Frederic Loffler; Hungary, Dr. Cornelius Chyzer ; Italy, Prof. 
Luigi Paglianit; Norway, Prof. Axel Johanessen ; Roumania, 
| Prof. Maldareseu ; Russia, Prof. Nicolas Filator ; Spain, Prof. 


Francisco Criado y Aquilar; Sweden, Prof. E. Almquist ; 

Switzerland, Prof. Haganbach-Burkhardt ; United States of 

America, Prof. S. Billings. 
| An exhihition will be held in connectinn with the Congress, 

but only of objects which serve to elucidate and exemplify 
questions brought up for discussion, and those which mark real 
progress in sanitary matters and public health. This is done in 
order to prevent the exhibition from becoming a vehicle for trade 
advertisement. No awards will he made, but objects of special 
importance will be named in the minutes of the closing meeting. 
No charge will be made for space, and objects sent in are duty 
free. Intending exhihitors must give notice hefore May 15 to 
the General Secretary, Prof. Dr. Coloman Muiller, St. Rochus 
Hospital, Budapest, who will supply the proper application 
forms. 

Membership of the Congress can be obtained by transmitting 
the amount of £1 (for ladies the sum is tos.) to Prof. Miiller. 
This fee entitles the sender to admission to all the meetings, 
excursions, and various sociil gatherings arranged, to a copy of 
the Proceedings of the Congress, and to railway journeys at 
| reduced rates. 

The Corporation of Sudapest will hold a reception in the 
hal!s of the Town-Redonte, and a garden party in the grounds 
of the National Museum. All the learned societies and bodies 

' interested in the work of the Congress have also made arrange- 
_ ments for receptions. At the Royal Opera House, the National 
Theatre, and the People’s Theatre, special representations will 
be givenin honour of the meeting ; in fact, there is every reason 
for believing that members will come away with a favourable 
impression of Hungarian hospitality. As lo the more serious 
side of the meeting, the list of papers down to he read shows 
that there will be no dearth of subjects for discussion. A 
number of important questions will therefore be ventilated, and 
even if many of them fail to elicit a definite opinion, a clearing 
of ideas is bound to result from their diseussian, 


SEWER GAS AND TYPHOID FEVER, 


T is now more than thirty years ago since two eminent phy- 
sicians discussed, with some beat, in the columns of the 
medical papers and elsewhere their theories on the origin and 
distribution of typhoid fever. While Dr. Murchison and his 
party regarded the exhalations from drains as the sfectfic cause 
of typhoid, Dr. Budd an1 his supporters argued that the gases 
from putrid liquids were only capable of praducing this disease 
in the presence of some particular contagion. The discussion 
was taken up on the continent, and the sewer-gas theory was 
vigorously fought over, but towards 1880 the whole subject was 
revived, and its supporters were later confronted with the results 
of bacteriological investigations on sewer-atr, which showed that 
there were not more oiganisms present in drains than in the out- 
side air, and that under normal conditions, currents of air were 
unable to detach disease microhes, should they be present, from 
the effete materials present in the sewer. 

Meanwhile English hygienic authorities, without waiting for 
the scientists to make up their minds on this crucial question, 
preferred to act, at any rate, on the assumption, supported as it 
was by much experience and many facts, that the exhalations 
| from drains were undesirable and dangerous in our houses and 
| surroundings, and should be rigorously excluded. The ad- 
vance in sanitation, and its splendid results during the past 


ten years or so, is a sufficient testimony to the wisdom of the 
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agitation which determine! the crusale against bal drainage 
and unsanitary appliances in this country, 

But the inquiring spirit of the scientist, whieh abhors blind 
empiricism, amd -eeks always to reach the root of the matter, 
has again been exercising itself on the question of the spread of 
disease Ly sewer-gas, and it is significant that in the most recent 
report to hanl on sewer-air, the direct connection of the latter 
with the disinfition of zymoatic disease is deelared t> be still 
wrapped in mystery an] oncertainty, and we find our precise 
and scientific information on this subj ect as meagre as it was 
some thirty yearsag>, .\ll the more important and welcome, 
thereffre, are some very original investigations which have just 
been published by Dr. Alessi, who bas not contented himself 
with fndinz very few and harmless microbes in sewer-air, bat 
has sf mitted the whole question of its relation to typhoid 
fever to a searching experimental inquiry. 

For this purpose the effeet of inhaling sewer-air and the 
gases from putrifying materials was examined on animals—rats, 
rabbit-, ar] guinea-pigs being selected. After exposure to 
sewer-air, which was accomplished by placing them in a box 
with a | erforate | botio n communicating directly with a drain, 
they were inoculated with a small quantity of only a slightly 
virulent cultivation of the typhoid bacillus, whilst other animals 
were similarly treate], except that they were not compelled to 
inhale these noxious gases, but were kept in their ordinary 
surroun lings. The rats, alter inhaling this foul air, began to 
lose their vivacity, and after a time grew thin, althouzh they 
eat vieraciously, and out of forty-nine which were inocula’ed 
with typhoid germs thirty-seven died exhibiting the typical 
ymptoms of typhoid infection. Of those forty-one rats, how- 
ever, which, although infected with typhoid, had not inhaled 
sewer-air, only three succumbed. Thus the inspiration of drain- 
air ha] so far predisposed these animals to infection from typhoid 
that a small dose of an almost harmless growth of this organism 
proved very fatal to them. 
like manner to yases from materials in a condition of active ce- 
composition also acquired a predisposition to typhoid infection, 
for ont of seventy-two guinea pigs inoculated, fifty-seven died, 
whilst mot one of those treated with typhoid germs in ordinary 
urreundings suecumbed. livery one of the eleven rabbits 
similarly treated diel, but not one of the inoculated animals 
hept in ordinary surroundings. Jr. Alessialso found that the 
inhalation of these gases from putrid substances enabled a 
small jose of a weakened culture of the A. ‘old ¢ moments. 
normal y present in the intestine, to produce fatal results when 
purposely introluced into the animals thus exyosed. 

It was also ascertained that it was during the frst two weeks 
of expusure to these noxious gases that the animals were most 
eas ly predisposed to typhoidal infection, for no less than ninety 
per cent of all the animals inoculated during the first fortnight 
died, whilst seventy-six per cent. succumbed of those inoen- 
Mtelin the Wird week. This fact may, says Dr. Alessi, partly 
exp ain how it i that some people who habitually hreathe con- 
tammate | air do pot appear to suffer any evil resnits, having 
graiwally in course of time beeome accustomed to it, whilst a 
stréngel excose] ty the same conditions without previous ex- 
perience neay wuller very severely. ‘The degree of predispusi- 
tion, Me wever, whilst varying in different animals, would also 
Wty in ¢ Verent pes te. 

Vhete wives wations must be regarled as a noteworthy and an 
inv ortant contribution tu our knowledge of the distribution of 


lyetic, wiing a they do so remarkabie an experimental 
eom@rmawn of the wielom of a policy of sanitation dictated by 
Ing@ip * en® intuiti en. 
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to me by Dr. Michaelsen, of lfamburg, a well-known authority 
upon this group of animals; it had been collected by him in 
South America during a recent expedition for collecting pur- 
poses to that country. With great generosity he bas handed 
over to me for study the bulk of the Oligochxta which were 
brought home by him from Patagonia, the Argentine, and 
Chili; and the species upon which I desire to say a few words 
here was among those worms. It was discovered in the river 
at Valdivia, in Chili, The worm, like Sranchisura, is a member 
of the family Tubificida, but it clearly represents a new genus 
of that family, into the general characters of which I do not 
propose to enter here. The collection contains several species 
of this new genus, for which I suggest the name of Aisper- 
odrtlus. The gilled species is not unlike the common 7réifex 
of our streams and Jakes 1n outward appearance, but it differs 
from 7uérfex and agiees with ranchiura in having a series 
of branchial processes attached to some of the posterior sez- 
ments of the body; as I have only examined one specimen, it 
is impossible to say whether the limited number of these gills, 
in comparison with those of Aranchiura, is a distinguishing 
mark ; but, in any case, they differ by reason of the fact that 
they are lateral in position, being attached to the body just below 
the lateral sete ; in Aranchiara it will be remembered that they 
are dorsal and ventral in position ef. Quart. Journ, Wier. Set. 
March, 1892, for the more complete description of Hranchitra), 
It is well known that the Tubilicids, as a rule. live imbedded in 
the mud with the tail—and not the head—end extruded, and 
generally waving about in the water ; itis thus intelligible how 
the development of gills upon the posterior, rather than the 
anterior, end has come about. The single specimen which 1 
have examined possessed about thirteen pairs of branchiw ; these 
were at first very small, bat gradually increased in size towards 
the end of the body, thore upon the terminal segments being, if 
anything, larger than those upon any of the preceding segments ; 
in Hranchiura the gills diminish in length towards the extremity 5 
it may be that my speeimen of Hesfereurtlus @ranchiatus had 
recently lost the tail, but there were no obvions signs of this, 
The genus differs (rom Branchucra—and, indeed, from any other 
genus of Tubilficide known, unless my PArcodrrlus be accounted 
a Tubificid in that the spermatheez (which are unusually long) 
open fchind the male pores, instead of, as in the other Tubi- 
ficide, a front of them. | mention this point to show that [ 
have not confounded this new gilled Tubifierd with Aranchiura, 

Frank E. BEDDARD, 


UNIVERSITY AND EDUCA TIONAL 
LNAI EES ICIE MK OE 


OXxFoRD.—In a congregation held on April 26, Prof. A. UH. 
Green and Prof. C. Lapworth were appointed Examiners in the: 
Final School of Natural Science (Geology), and Prof. IL. 
Marshall Ward and l’rof. KF. W. Oliver were appointed Ex 
aminers in the same school in Botany. .All the appointurents 
were made for one examination only. 

Notice is given that the final examination for the degrce of 
Bachelor of Medicine will bepia on Monday, June 4. Names 
to be sentin by May tg. The examination for the degree ol 
Master of Surgery will begin on Wednesday, June 13. Nam 
to be sent in by May 30. ‘The first examination for the degr 
of Baehelor of Medicine will begin on riday, June 22, Names 
to be sent in by June 7. J 

‘The degree of D.C.L. Avaerd can. , was conferred on Wed= 
nesday on Prof, August Weissmann. 

Ata meeting of the Board of Iaculty of Natural Science on 
‘Tuesday Jast, new repulations for the preliminary examinations 
in Animal Morphology and Animal I'hystology were approve 
of. Vhe new regulations will come into foree in Michaelm 
Terni, 1894. 


Ara meeting of the council of University College, |.iverpaol 
held on Voesday, tt was aunouneed that Lord Derby had tel 
graphed his intention to provide fur the endowment of the chair 
of Anatomy, Tt was resolved that Lord Derby be requested tc 
allow his name to be permanently associated with the chair 
Formal intumation was also given of the endowment of a ehait 
of Pathology by Mr. George Tlolt with £10,coo, It was d 
eided that the new chair shuld be called the George Ilolt Chair 
of Vathulogy, an! that candidates for the chair should be invited 
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to send in their names. Another announcement made was that 
Mr. Ilenry Tate would present to the Tate Library a collection 
of standard books of the value of £5,500. The endowment of 
the chairs of Anatomy and Pathology completes the provision 
necessary in order to bring the medical department of the College 
into rank with similar departments at the older Universities and 
at Owens College, Manchester. 


Tue arrangements for the University Extension Congress, to 
be held in Landlen in June next, have been announced. Vhere 
are several reasons which render the present year opportune for 
such a gathering. In the first place, the University Extension 
movement attains its majority, the first Courses of Lectures 
having been arranged by the University of Cambridge in the 
autumn of 1873. And secondly, University Extension work 
has a defined place in the scheme for the establishment of 
a Teaching University for London. In view of the anticipated 
establishment of a Teaching University on the lines laid down 
in the Report of the Royal Commission, it is important to sum 
up and present the educational results of the twenty-one years’ 
work in University Extension, and to consider, in the light of 
past experience, practical proposals and a general policy for the 
tutnre of the whole movement. 

The Congress, which will meet in the Lecture Theatre of the 
University of London, will include three sessions, to be held on 
Friday afternoon, June 2 22, and Saturday morning and afternoon, 
June 23. The Marquis of Salisbury, the Duke of Devonshire, 
and Lord iferschell, will preside at the three sessions 
respectively. 

The subjects for discussion will be :— 

(1) The means of preserving and further developing the 
educational character of University Extension work, and the 
relation of the more popular to the more strictly educational 
side of the movement. 

(2) The essentials of efficient central and local organisation, 
and the relation, educational and financial, of the University 
Extension Movement to the State ao to local authorities. 

(3) The educational possibilities of University Extension 
work and methods in relation to regular University studies and 
University degrees. 

The-e subjects will be considered beforehand by a committee 
Or committees of experts, who will present reports and formu- 
late the resolutions to be submitted for discussion to the 
Congress. The Right Hon. the Lord Mayor has intimated his 
intention of inviting the members of the Congress to a recep- 
tion at the Mansion House on the evening of Friday, June 22. 


AT the last meeting of the Council of the Durham College 
of Science, Mr. Henry Palin Gurney, formerly Fellow of 
Clare College, and Deputy-Professor of Mineralogy in the 
University of Cambridge, was appointed Principal. 


SIGUE FINI, SIEKICU ES, 


“ American Meteorological Journal, April.—‘‘ Storms of the 
Gulf of Mexico and their prediction,” by W. D. Stearns. 
Many of the storms which enter the United States from the 
Gulf of Mexico are very destructive, and give scarcely any 
indication of their approach by means of the barometer. The 
author has made a special study of Socal conditions and cloud 
movements which preceded a number of storms in 1892 and 
1893, and thinks that by those means their presence may be 
detected in every case some hours in advance of their arrival. 
Notes are given of the phenomena preceding several storms,— 
A new chart of equal annual ranges of temperature, by J. L. S. 
Connolly. Vhe chart was constructed on the basis of Dr. 
Buchan’s ‘* Challenger ” isothermal charts. It shows that the 
torrid zone is, on the whole, a region of moderate annual 
range of temperature, while the north temperate zone has 
extreme variations compared with the south temperate. The 
effects of solar and terrestrial radiation are well shown; in 
northern Asia there is a range of 120°, and of So” in the 
northern part of North America. 


Bulletins de la Socicté d’ Anthropologie de Paris, tome iv. 
No. 12.—This number contains a valuable memoir by M. L. 
~ Manovvrier on the normal and abnormal variations of the nasal 
bones in the human species. Whatever may he the original 
cause of variation, it is interesting to observe that that cau-e is 
sufficient to produce in one and the same race individual varie- 
ties suggesting all kinds of ethnic types. In one case, figured by 
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M, Manouvrier, the nasal bones are entirely suppressed, their 
place being supplied by the frontal bone.—M. G. de Mortillet 
proposes au important reform in chronology ; he points ont the 
inconvenience of using several different eras, such as the Foun- 
dation of Rome, the [birth of Christ, the Flight of Mohammed, 
or the Proclamation of the Kepublic, and suggests that 10,000 
years before the Christian era should be adopted as a general 
Starting point ; this would not only include all Egyptian chrono- 
logy, as kaown at the present day, but would also leave 5000 
years at the disposal of future discoverers.—<At the [roca con- 
ference, Dr. Capitan delivered a lecture on the réle of microbes 
in society. —M. J. Dentker has contributed a paper on the natives 
of Lifou, one of the Loyalty Islands. The average stature of 
these islanders is somewbat below middle height 1642 mm.), 
although in the case of four individuals out of the ten examimed 
hy Dr. Francois, whose observations form the basis of this com- 
munication, the stature was from 1670 to 1690 mm.; the head 1s 
dolichocephalic (cephalic index = 72°4), and the nose is platyr- 
thine (nasal index — 97°S); five out of the ten sabjects were 
hyperplatyrrhine (index 101 to 117). The colour of the skin, in 
the majorily of those examined, resembled chocolate with ared- 
dish tinge (238-29 Broc.), while one of them had a light brown 
skin, and two others were black. The colour of the fae varied 
from brown to dark brown, the darker tinge predominating. 
—In a paper on family property in Anam, M. Paul Denjoy 
descrihes the organisation of the family, the prescriptions of the 
law with regard to succession and wills, anl the extensive 
system of resistration employed. Ile gives a good general 
idea of Anami‘e legislation, and of the principles that underlie 
it. The number includes several short communications of much 
Interest. 


ltedemann’s Annaler der Paysth und Chemie, No. 4.—On 
the formation of floating metallic films by electrolysis, by F. 
Mylius and O. Fromm. A zine plateis laid on the hottom of a 
glass jar, and is covered with a layer of 50 per cent. solution of 
zinc sulphate. A platinum wire o°2 mm. thick touches the 
surface of the solution vertically, On passing 2 current froma 
3-volt battery through the solution, a bright film of metallic zinc 
is formed round the platinum cathode, which gradualiy expands, 
and exhibits an approximately circular form, but subsequently 
hecomes irregular. The phenomenon does not take place 
unless the surface of the solution is tainted with some substance 
insoluble in water, such as oil of turpentine. This may form a 
separate thick layer, and the film is produced at the separating 
surface. {t may also be produced at the lower surface of the 
zinc sulphate solution by first pouring a layer of chloroform on 
to the zinc anode. Other metals, sucn as iron, co>alt, cadmiu u, 
silver, show analozous phenomena.—On the elasticity and 
tenacity of some new glasses as dependent upon their chemical 
composition, by A. Winkelmann and ©. Schou. The co- 
efficients of elasticity, and those of resistance to tension and 
pressure, were determined experimentally for eighteen kinds of 
glass. “he first lies between 4699 and 7592 kg. per 5}. mm. 
The second lies between 3°5 and $ 5 kg. per sq. mm, and the 
third between 60°6 and 120°8. These results may be repre- 
sented by formula depending upon chemical composition, the 
calculated values varying by 3 per cent. from the observed ones 
in the case of elasticity, and about 8 per cent. in the case of 
tenacity.—On the coefficient of thermal resistance of different 
glasses as dependent upon chemical composition, hy the same 
authors. The thermal resistivity isthe property enabling glasses 
to withstand sudden cooling without breaking. It depends uyon 
the elasticity, the tenacity, the thermal expansion and con- 
ductivity, the specific heat, and the specific gravity of the glass 
in question. In most cases the resistivity can be calculated with 
fair approximation if these properties are known. 


Siternationales Archiv fiir Ethnographic, vol. vii. parts 1 and 
2.—The new volume of this useful journal is continued along 
the same lines a3 the previous volumes ; the publisher only 1s 
changed. Heer Trap still prints the letter-press, and turns out 
the plates in his usual skilful manner. Prof. G. Schlegel gives 
the first published illustration and full description of *‘ A Canton 
Flower-baat,’’ or, as it should be called, ‘‘ Gaudy Boat.” These 
are really floating cafe-chantants, in which the greatest decorum 
prevails ; they are hired for evening festivals and suppers, by 
wealthy officials and others. — Leo V. Irobenius has an interest- 
ing article, illustrated by three plates, on ‘‘ Ceramics and the r 
origin from Wood-carving in the Southern Congo Basin.” ife 
deals with the pottery trade, the form of clay vessels, wooden 
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vessels, ornamentation, images in wood and clay, Xc. He comes 
tothe conclu-ion that the leather-work is the oldest industry of 
the Negro, and was followed by wood and ptaited work, from 
which finally arose ceramics. The author agrees with Schurtz 
that a Wooden age replaced the Stone age in Africa, and was 
followed by tbe Iron age: the latter took place quickly on account 
of the superiority of 1ron weapons and utensils over wooden ones, 
but pottery slowly superseded wooden vessels and gourds, and 
has undergone only a slight development. The second part is 
mainly taken up with an elaborate article by J. Walter Fewkes, 
on the ‘Dolls of the Tusayan Indians.” Yhese are carefully 
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desenbed, and their symbolism is noted ; coloured illustrations | 


are given of forty-three of them. lle points out that the 
characteristic details are always found on the head, and adds, 
"*this fact is one which pives a great importance to the study of 
helmets, masks, and all cephalic decorations which are used in 
ceremonial dances..—Prof. P. ]. Veth, on ‘' Signature-lore ” 
(De Leer der Signaturer ; signature being ‘‘ the resemblance 


of a vegetable or a mineral to any part of a man’s body.”—The - 


first part of an essay of a branch of sympathetic magic deals 
with the subject in general, and a detailed account of the Man- 
drake (.J/znvragora).—Rk. Parkinson sends a note, which is 
Hlustrated, on the boring of shells in the manufacture of arm- 
rings, &c. The shell is partially embedded in and lashed to a 
board, and the hole is drilled by means of a bamboo cylinder, 
to which a Hat stone is fastened as a fly-wheel, sand and water 
is used as emery ; when half cut through, the piece of shell is 
reversed. 


elnnalen des A.A. naturkistorischen Hofniuseums, Bd. viii. 
Nous. 2, 3-4. (Wien: A. Holder, 1893.)—Dr. O. Finseh, in 
the last number of this publication, completes his ‘‘ Ethnolo- 
gische Erfahrungen und Belegstucke aus der Stidsee.” The 
sub-title desertbes this as a descriptive catalogue of a collection 
in the Vienna Museum. It rarely happens that an ethnological 
collection in a museum is so fully described as this has been, 
but inthis case the author describes the specimens be has him- 
self cullected. The catalogue commenced in the third volume 
(1885S) of the Annalen, and now coneludes, having run to 675 
pages, and having been illustrated by twenty-five plates and 
numerous 1lustrations in the text. But it is more than a mere 
Ulustrated catalogue, for the author has incorporated original 
ethnological investigations as well as given authentic accounts 
of the various objects enumerated. ‘I he whole series of papers 
forms an invaluable addition to the libraries of museums and of 
those interested in such subjecets. The current numbers contain 
Dr. Finsch's account of the Marshall Archipelago and of the 
Caroline Islands, including Kuschai, Ponape, Kuk, and Mort- 
lock ; tu this are appended addenda to and corrections of state- 
menw in the earher papers, and several indices. —Eight new 
species of Ilymenoptera belonging to the genns Goryles, Latr., 
are deseribed by .\. Handhirseti (p. 276).—T'rof. F. Toula has 
(p. 253) a preliminary communication on the fauna of the Mio- 
cecne bels of Krahtz in Mahren; the Foraminifera are most fully 
noted, 
plate of a new species of lichen (fannaria aust taca).—Dr. F. 
Berwerth tullows, also with a coloured plate, '' On Alooit trom 
Mie. —b. b. Kohl) p. 455) has a monograph, with three plates, 
on Ampwe, Jur. (5.1) and alucd genera of Ilymenoptera. 
Numer new species ate deseribed.—F. Siebenrock has an 
justrayed anil caretully worked-out paper on the skeleton of 
Crepates fini riatu , Schneid., one of the Geckos. 


SOCIETIES AND ACADEMIES. 
Lonbon. 


Chemical Society, March 15.—I)r, Armstrong, lresident, 
no tee chair The following paprrs were read :—lMurmal- 
‘otine, by W. R, Dun tan and A. L. Bossi. MFormaldoxime 
hay preview ly only Ween known as a gas or in sulunon; the 
au is hive obtained it aba colburlets hiyaid boing at 54° $5. 

Dcrivitives of camphene containing halogens, by J. 1. Marsh 
and J. Gacdoer, Chlorocamphene, © ,,11,,Cl, 1s prepared by 
willing cemshene dichlonde, and bromucamphene ts obtained 
by the action of bromine and phosphorous chloride on eam- 
plore A sulj bite of oxamide, by J. FE. Marsh. A hot solution 
of oxamide in *irong sulphuric acid deposits crystals of oxamide 
diwtphare (CONTT,,F1y5O, 4, on cooling. F fuoplumbates and 
free Nuonne, by Vi. Urouner. Vhe author bas prepared a ftuo- 
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lor, A. Zahlbruckner gives a deseription (p. 438) and | 
“. | phalloides belonging to the same Museum. 
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plumbate of the composition 3KF, ttF, PbF,: on treatment 
with sulphuric acid it yields tead tetrafluoride.—The action of — 
nitrosyl chloride on unsaturated compounds, by W. A. Tilden 
and M. OQ. Forster.—Note on the action of nitrosyl! chloride on 
amido-derivatives of benzenoid hydrocarbons, by W. A. Tilden 
and J. HI. Militar. Nitrosyl chloride acts on aromatic amido- 
compounds yielding a diazo-derivative, a nitroso-compound, or a 
chloro-derivative.—Action of aluminium chloride on heptylie 
chloride ; a correction, by F. S. Kipping. —Oximidosulphonates 
or sulphazotates, by FE, Divers and T. lfaga. A number of 
salts of oximidosulpbonic acid have been prepared and their 
reactions studied.—Derivatives of tetramethylene, by W. If. 
Perkin, jun. Tetramethyleneamine is obtained as a colourless 
oil, by the action of potash and bromine on the amide of 
tetrametbylenecarboxylic acid. —8-2-Dimethylglutaric acid, 
COOI1.CH.sCMe,s.Cll..COOH, by W. Goodwin and W, IT 
Perkin, jun. TThisacid, which is probably closely allied to 
camphoric acid, yields an anhydride of the constitution 
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—The products of the action of fused potash on camphoric 
acid, by A. W. Crossley and W. It. Perkin, jun.—Conversion 
of ortho-into para-, and of para- into ortho-quinone derivatives. 
II. Dinaphthyldiquinone, by S. C. lfooker and J. G. Walsh, 
jun, 


March 22.— Anniversary meeting. —Dr. Armstrong, President, 
in the chair.—After the readingof the President’saddress and the 
Treasurer's report, a ballot was taken for the election of officers 
and Council for the ensuing session. The ordinary members of 
Council are the following :—C. F. Cross, 11. Dixon, B. Dyer, 
R. J. Friswell, A. G. Green, F. S. Kipping, W. HI. Perkin, 
jun., W. A. Shenstone, T. Stevenson, J. A. Voelcker, W. P. 
Wynne, and S. Young. 


Zoological Society, April 17.—W. T. Blanford, F.R.S., 
Vice-President, in the chair.—Mr. Sclater made some remarks 
on the possibility of breeding the African Mud-fish (Profofterus) 
in the Society's Gardens, and called attention to a recently 
published paragraph in ‘tLe Mouvement Gcographique ™ in 
which some account was given of the phenomena ol reproduction 
of this Mud-nsh, as observed by the French missionaries on 
Lake Tanganyika.—Prof. Karl von Bardeleben, of Jena, read a 
paper on the bones and muscles of the mammalian hand and 
foot, in which he explained his views on the rudiments of the 
sixth and seventh digits or rays. These rudiments, as he 
showed, are situated both on the inner and the outer borders of 
the hand and foot ; they are present in nearly all the orders of 
mammals, especially in the lower forms, and are always pro- 
vided with special muscles. —Dr. G. Herbert Fowler pointed 
out the characters of a new species of Sea-Pen of the family 
Veretithdc from a specimen helonging to the Madras Museum, 
and proposed to call it Caverularia malabarica, Dr. Fowler 
likewise exhibited and made remarks on an example of Lidarta 
Mr. IY. i. Beddard, 
F.R.S., described two new genera comprising three new species 
of Karthworms trom Western Tropieal Africa. —A communica. 
tion was read from Mr. Oldfield Thomas containing an account 
of a new Antelope from Somaliland, which he proposed to_eall 
Neotragus rupicola, Capt. 11. G. C. Swayne, R.1E., and his 
brother, Capt. FE. Swayne, had discovered this Antelope 
during their recent explorations in that country, but had not 
been able to bring back specimens. ‘Two skins and a front- 
let, lately received by Capt. 1. G. C. Swayne from his native 
hunters, had cnahled Mr. Thomas to estanlish the »pecies, 


Geological Society, April t1.—Dr. Henry Woodward, 
IR.S., President, in the chair. — Mesozoic rocks and crystalline 
schists in the Lepontine Alps, by Prof. 1. G. Bonney, IRS. 
The author described the results of an exammation of the infold 
of Jurassic rock in the Urserenthal, unvertaken in the hope of 
finding some definite evidence as to the relations of the marble, 
expo ed nearthe old church at Altkirehe, and theadjacent Jurassic 
rocks. —The easternmost of the sections deseribed oceurs high up 
on the slop:s north of the Oberalp road. Kead off from the 
northern side ut exhibits (1) gneiss, (2) phyllites with bands of 
suberystalline hmestone, &e.—Jurassic, (3). little rauchwacke, 
(4) **sericitie " pneiss. ‘The next section (about 250 fect above 
the St. Gothard-road at Altkirche) pives (1) pnetss, (2) covered 
ground, \3) slabby marble, (4) phyllite, (5) ticker mass of slabby 
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marble, (6) phyllite, &c., (7) ‘‘sericitic” gneiss. The third 
section runs thus, using numbers to correspond with the last :— 
(1) gneiss, (4) phyllite, (5) slabby marble, (6) phyllite, &c., (7) 
“sericitic” gneiss. It must be remembered that on the slopes 
of the Oberalp farther south, between the “‘sericitic”’ gneiss and 
the ‘‘Hospenthal Schists,”’ another dark phyllite ts found, 
generally considered by the Swiss geologists to be ecarboniferous. 
The marble in the third section is in places distinctly banded 
with white mica, and passes on the northern side into fairly 
normal mica schist and quartzose schist. The fourth section, 
about a mile away, on the left bank of the Reuss valley, gives a 
practically continuous section in phyllite and dark limestone, 
without any marble. In the fifth section, rather more than a 
mile farther, ifany marble is present, it is very thin and shattered. 
At Realp, about 3% miles farther, the next good section is 
obtained. I[lere the rocks go in the following order (from the 
northern side) :—(t) Gneiss ; (2) phyllite and limestone ; (3) sub- 
crystalline limestone, loaking very crushed ; (4) the marble ; (5) 
phyllite, etc. ; (6) Hospenthal schists. The last group of sections 
occurs near the Furka Pass. In the first, crossed by the high 
road, there is no marble, but a little rauchwacke on the southern 
side. The next one, on the slopes below the pass, seems to 
show two masses of the marble parted by a subcrystalline lime- 
stone like that at Realp, with phyllite above and below. Of 
the two masses of marble the southern one can be traced right 
across the pass, but the extent .of the other is not so clear. 
Examination of the marble mentioned above shows in all cases 
that it has been considerably modified by pressure since it 
became a crystalline rock, The author discussed the evidence 
of these sections, and maintained that the hypothesis that the 


marble is an older rock intercalated by thrust-faulting among | 


Jurassic strata leads to fewer difficulties than to consider it as 
belonging to the same system. 
the results of a re-examination of the ravine-section in the Val 
Canaria, and of some studies of the south side of the Val 
Bedretto are described, which, as the author maintains, con- 
firm the view already expressed by him, viz. that the schists 
with black garnets, mica, kyanite, dolomite, and calcite (the last 


sometimes becoming marbles) are not altered Jurassie rocks but | 
are much older.—Notes on some trachytes, metamorphosed | 


tuffs, and other*rocks of igneous origin, on the Western Flank 
of Dartmoor, by Lieut.-General C. A. MeMahon. In this 
paper the author noticed the occurrence of felsite and trachyte 
at Sourton Tor; of rhyolite and of aluminous serpentine at Was 
Tor; and of a dolerite at Brent Tor in the exact situation 
indicated by Mr. Rutley as the prohable position of the throat 
of the Brent Tor volcano. The author described extensive beds 
of tuffs at Sourton Tor and Melton, the matrix of which has 
been converted, by contact-metamorphism, into what closely 
resembles the base of a rhyolite, and which, in extreme cases, 
exhibits fluxion-structure, or a structure closely resembling it. 
The fragments ineluded in this base were so numerous that six 
or seven different species of lavas may he seen in a single slide ; 
this fact, and a consideration of the extensive area over which 
these beds extend, led the author to believe that these beds were 
metamorphosed tuffs and not tufaceous lavas. He then described 
some beds on the flank of Cock's Tor, which give evidence on 
their weathered surface of an original laminated structure by 
exhibiting a corded appearance like corduroy cloth. These 
beds are composed of colourless augite, set in a base which in 
ordinary light looks like a structureless glass, but which between 
crossed nicols is ‘seen to be an obscurely crystalline felspar. 
The author compared these rocks with that portion of the 
Lizard hornblende-schists for which a tufaceous origin was pro- 
posed by De la Beche and other writers, including Prof. Bonney 
and himself, ITe’showed that the Lizard schists and the Cock’s 
Tor rocks agree in spevifie gravity and in some other character- 


istics ; and he concluded that at Cock’s Tor the first stage in | 
the conversion by contaet-action of beds of fine volcanic ash into | 


hornblende-schist had been completed, and the final stage, due 
to aqueous agencies, had just begun. 


Linnean Society, April ¢9.—Prof. Stewart, President, in 
the chair.—Sir Joseph Hooker exhibited a portrait of Jeremiah 
Bentham, father of Jeremy and Sir Samuel Bentham, born 
1710, died 792.—Dr. Prior exhibited specimens of /inus 
Pinsapo with undeveloped catkins, like berries, and other 
specimens of conifers in flower. —Mr. J. R. Jackson exhibited 
an Afghan knife, the sheath of which was bound with hark of 
Caragana decorticans, selected on account of its bronze-like 
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In the latter part of the paper | 
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| appearance, and gave some account of the various native uses 
to which this bark is put-—On behalf of Mr. Gearge Mayor 
and Mr. F. R. Maw, some photographs of abnormally situated 
nests of the robin were exhibited, one of which had been 
built upon a book-shelf in one of the studies at Tunbridge 
| School, and another in an old tin teapot which had heen flung 
aside as useless, and had lodged in a pnplar.—Mr. B. Shillitoe 
exhibited and made remarks upon an abnormal hyacinth.—An 
account of British Trap-door spiders was then given by Mr. F. 
Enock, and by the aid of the oxy hydrogen lantern and some 
excellent slides, their appearance and mode of life was graphic- 
ally delineated and described.—In view of the approaching 
anniversary meeting, the election of auditors was next proceeded 
with, when Mr. Batters and Prof. Howes were nominated on 
behalf of the Council, and Mr. Micbael and Mr. J. Groves on 
behalf of the Fellows.—In the absence of the author, Mr. 
George Murray gave an account of Graf zu Solms-Laubach’s 
monograph of the Acetabulartec, and the principal points were 
illustrated with lantern slides. The limits of the group were 
defined as excluding Dasycladee, and containing the living 
genera <Icetabuiaria, Polyphysa, Halicoryne, and FPletophysa, 
| of which the author maintained only the first and third named. 
| The extinct forms, principally cicuéaria, were dealt with very 
exhaustively, and their relation to the living ones indicated. 
The paper consisted of a morphological account of all the 
forms, as well as a detailed systematic review of them, and the 
author’s views of the relationship of the grasses to the forms of 
Dasyeladaez, Cymopolia, Neomerts, Bornetella, &c., possessed 
much novelty and interest, 


PARIS, 


Academy of Sciences, April 23.—M. Loewy in the chair. 
—On an example of divergent successive approximations, by M. 
Emile Picard.—Some preliminary remarks on the mechanism 
for excretion of albuminoids, and the formation of urea in the 
economy, by M. Armand Gautier.— Observations on the remarks 
of M. Armand Gautier, by M. A. Chauveau. M. Berthelot 
, followed with a further observation, affirming M. Gautier’s view 
of the production of carbonic anhydride without direct oxidation 
by means of free oxygen.—On the fossils collected at Mont- 
saunes by M, Harlé, by M, Albert Gaudry. The author brings 
forward a number of these remains as praving the warm-tem- 
perate climate obtaining at Montsaunes at the period to which 
the remains of a monkey found there belong.—A note hy M. 
Potain explaining the scope and production of a work presented 
—‘‘Clinique médicale de Ja Charité.”—On rolling movements, 
by M. Hadamard.—On the agglomeration of explosive sub- 
stances, by M. P. Vieille. ‘Ihe author continues bis experiments 
showing the effect on the speed and character of combustion of 
the state of aggregation of a powder produced in its manufacture. 
—On the variation of rotatory power under the influence of 
_ temperature, by M. A. Le Bel. <A decrease in amount of 
rotation is recorded, for several substances, with lowering of 
temperature. This is not due to polymerisation, but may be 
accounted for by a loss of mobility in the molecule—‘“ la 
molc¢cule subirait alors comme unc sorte de congeélation in- 
terne.”’—On the electrical capacity of mereury and the capacities 
for polarisation in general, by M. E. Bouty.—On the partition 
of the discharge of a condenser between two conductors, one 
having an interruption, by M. R. Swyngedauw. If the sparking 
distance in a part of the unbranched circuit be J, and in the 
interrupted branch 1,, then with I, constant the quantity of 
electricity passing throush the uninterrupted branch increases 
continuously with the distance J,, becoming greater than the 
total charge when I, exceeds a certain value. The value of I, 
giving this quactity equal to the total charge increases with 1. 
| —On the sodium derivative of ethyl acetoacetate, by M. de 
Forerand. The preparation of the pure derivative is described, 
and, from experiments on the partially dehydrated salt, the 
heat of hydration of the anhydrous substance is given as 4‘19 
Cal., and the beat of solution in 4 litres of water at 12 is found 
to be 4 39 Cal.—On the detection of ‘‘abrastol”” in wines, by 
| M. L. Briand.—VThe parasitic Diptera of the Acridians : Bom- 
bylides. Larval ‘‘hypnodict” and metamorphosis with period of 

activity and period of repose, by M. Kuinckel d'iereulais, — 
On the circulatory apparatus of Drefssensia polymorpha, by M. 
Toureng.—Researches on the structure of lichens, by M. P. A. 
Dangeard.—On ligneous tumours produced by an Ustilago 
among the eucalyptus, by M. Paul Vuillemin. —Observations 
apropos of the note by M. Calmette, relative to the poison of 


ayy 


serpents, Ly “IMC. Phisatix and G. Bertrand. <A claim for 
pry’ rity. — Experimental researches on the place of formation of 
irea in the animal organism. Preponderating r le of the liver 
in its @rmaion, by M. Kaufmann. The formation of urea is 
not entire’y ' calised in the liver; all the tissues produce a 
certain quantity, though they are net so active as this organ. 
The prluction of urea seems to be allied to the phenomena of 
nutri nin the various tissues, and the phenomena of elabora- 
thon of natrilive materials in the bloo!] by the hepatic gland.— 
The pradectin of ‘‘glycosurie * inanimals by psychical means, 
ty M Paul Gibier, The case of a dog is quoted in which 
isolatien {rem its usual companions is followed after about three 
days by the appearance of sugar in the urine. The phenomenon 
persists during deprivation of liberty ard companionship, but 
imme liately ceases on restoration of the animal to its usual con- 
ditryns.—On a new and special sense, by M. Danion.—A con- 


teution t» the study of the pest of fresh waters, by M. E. 
Hataillon. The diplobacillus described attacks fish at all stages 
of Ife. Jt also attacks cray fsa. 


AMSTERDAM, 


Royal Academy of Sciences, January 27 (supplement). — 
Prof. van de Sande Bakhuyzen in the chair, — Prof, Kamerlingh 
Onnes gave the results of the measurements of Mr. C. Il. Wind 
onthe Kerr phenomenon in polar reflexion on aoickel. The 
result is that the difference between the observed phase and that 
given ty the theory of Prof. 1. A. Lorentz has a constant 
value, as pointed out by Sistngh and introduced in Goldham- 
mer's theory. For the phase of Sisfingh the value of 377 was 
found. According to Drude’s theory, it ought to be 60°. The 
ditference 1s here much more marked than in the case of cobalt, 
from which Zeeman concluded in favour of Goldhanimer’s 
tbeory, and it leaves no doubt as to the validity of this conclu- 
sion, The experiments were described of Mr. M. de Haas, 
who has reyeated the measurements of the coellicient of vis- 
cosity of methyl-chloride at temperatures approaching the 
a temperature, previously made in his laboratory hy Dr. 

M. T. Stoel. The results of Stoel were confirmed, and the 
eo éas modified so as to pive the viscosity in absolute 
measure, The viscosities of (1 Me and CO, in the neighbourhood 
of the critical point were also confirmed. A sufficient accord- 
ance was faund with the theorem, that in Van der Waals’ cor- 
responding states of two Nuids the viscosity is in a definite 
ratio that can be calculated from the critical data. 

March 31.—T'rof. van de Sande Bakbuyzen in the chair.— 
I'rof. 11. Behrens gave an account of experiments on 
alloys of tron with chroouum and tungsten, performed by 
Mr. van Lingen and himself in the laboratory of the 
Polytechnic School at Delft. Ina ferrochrome with 13°3 Cr, 
55 ©, a ground mass was fnund, showing a hardness 
a little superior to iron, and yielding Fe and Cr to hydrochloric 
acid. By treatment with aqua regia the metal was disinte- 
grate l, and when observed under the microscope showed well- 
defined monoclinic prisms, which had a hardness between that of 
qsartz and topaz (7°5), and resisted the corrosive action of aqua 
regia for a dbrinight, After washing with a heavy solution 
. g- 2.5), the composition of this compound was found to be 

ye Fe, 16 8 Cr, 67C. Chromium steel, with 7°5 Cr, 2°5 C. 
fins ybected to the ame treatment, yielding grains and small 
pitisme of the same form and hardness, Analytical examination 

ave the following rewult:©73°5 Fe, 200 Cr, 67 CC. From 
thee the empinc termula Cae 3Fe- can be deduced. Similar 
cryftals were Wola’ed from a ietrochrome with 50 per cent. Cr, 
much chromium being dissolved in strony hydrochloric acid. 
Vrom ferrotungsten, cantaining much Mn and 5, beautiful 
thembic octahedra were ub'ained, cantaining 69°5 Fe, 28°9 WV, 


165, from another®ample, poor in Mn and5, stmilar crystals, 
e mporel of 65 2 1e, 25°6 W. Both havea hardness superior 
Wo felypar. Tvidently the great hardness of these alloys must 
be aeribel to wellslehnes compound: of ¢irce clement, not, as 


heretofore to allotroprc molifcations ef icon, ‘This investiza- 
tien will be extended Ree ome ene ¢ and io bronzes, contain- 
Aland S.Prof. lamectingh Onnes described the expert. 
men enele ctroly tc polarisation, made by Dr. T. 11. Meerbury in 
Vrof VoA. Julius’ laboratory at Utrecht. Whe polarisation during 
(he fret gesond) way measured with a captllary electrometer by 
a gers method a the Fucl’s principle, the apparatus giving the 
temas of registering the tue. The maximum of Catheorlic 
polarm@tien way reache! one yeconi after the beginning of the 
pelansing current. A formela for the increace of polarisation 
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with time differing from that of Witkowski was deduced 
from theory, .\ careful repetition of Root’s experiment on the 
transmission of electrolytic hydrogen by platinum foil of 25 mm. 
gave a negative result. Insufficient isolation or some other 
error may have been the cause of what Root had observed. 
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THE STUDY OF ANIMAL VARIATION. 


Materials for the Study of Variation, treated wtth | 
especial regard to Déscontinuity in the Origin of 
Species. by W. Bateson, M.A., Fellow of St. John’s 
College, Cambridge. 


1894.) 

VV R. BATESON is to be congratulated on the com- 

1 pletion of the first part of his work on variation 
‘in animals, which treats of variation in the number and 
“position of organs forming parts of linear or symmetrical 
series. Variation in the structure of such organs is only 
artially dealt with, a fuller account being promised in 
a future volume. The present work may be divided 
into two parts—one purely descriptive, the other critical. 
These require separate notice. 

It is impossible in a short space to give a proper 
account of the information brought together in the 
urely descriptive part of the book. Mr. Bateson has 
carefully examined many of the principal European 
collections, both public and private, and has in other 
ways collected a great store of original matter, which 
alone would make a respectable volume. In addition, 
he has compiled a series of abstracts, containing the 
essentials of a large number of records made by others. 
The labour expended upon the work of compilation alone 
ay be gathered from the list of authors referred to, 
which contains some six hundred names. 

The facts recorded are grouped in numbered para- 
graphs, on a system which makes reference to individual 
cases easy ; the descriptions are for the most part admir- 
ble, and they are supplemented, where necessary, by 
adequate woodcuts. Full references are given, either to 
the actual specim ns described, where such reference is 
ossible, or to the source from which descriptions are 
noted. 

The first twelve chapters deal with organs forming 
arts of linear series—such as the ribs, vertebrae, or teeth 
f vertebrates, and similarly “repeated” structures in 
ther animals. In these chapters special attention is 
\drawn to cases of variation, such as the assumption by a 
ervical vertebra of the characters proper to a dorsal 
vertebra ; and many remarkable examples of analogous 
henomena are given. For variation of this kind, in 
which an organ in one region of the body is “ made 
ike” a serially homologous organ in an adjacent 
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egion, the convenient word “homceosis” is  pro- 
osed. Another interesting group of cases is described 
hs showing that the number of specialised organs in a 
eries may be altered by a process of actual division, 
uch as that by which an increase in the number of 
eyes is effected in Planarians. 

The thirteenth and fourteenth chapters deal with 
Ncrease and reduction in the number of digits in the 
ertebrate limb, and should be read in connection with 
he twentieth and twenty-first chapters, where closely 
nalogous phenomena, leading ta duplication of arthro- 
od appendages, are described. The wonderful relations 
of symmetry, which are shown to hold in so many cases 
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between the “normal” and the “extra” limbs, have 
been shortly described by Mr. Bateson on previous occa- 
sions ; but the fuller statement here given forms perhaps 
the most interesting portion of the book. 

The remaining chapters deal with variations in radial 
series, such as those formed by many organs of ccelente- 
rates and echinoderms, and with cases which involve the 
doubling of structures normally single, or the fusion in 
the middle line of organs which are normally bilateral 
and paired. 

Such in bare outline is the subject-matter of the 
descriptive portion of the book. No quotation of 
isolated passages is attempted, because no such pro- 
ceeding could give an adequate idea of its importance. 
The whole work must be carefully read by every serious 
student ; and there can be no question of its great and 
permanent value, as a contribution to our knowledge of a 
particular class of variations, and as a stimulus to 
further work in a department of knowledge which is too 
much neglected. It is to be hoped that Mr. Bateson 
will not rest content with his already great achievement, 
but will proceed with his promised second volume, 
which will be eagerly looked for by those who read 
the first. 

If the criticism and enunciation of opinions had been 
performed with the same care as the collection of facts, 
the commentary which runs through the book would have 
gained in value, and several inaccuracies, due partly to 
want of acquaintance with the history of the subject, 
would have been avoided. The only contention which 
can here be noticed is that alluded to on the title-page, 
namely that variation frequently proceeds in such a way 
that changes in an organ occur only by steps of definite 
and measurable magnitude; and that discontinuous 
variation of this kind is necessary for the evolution of 


new species. In Mr. Bateson’s words: 


“ The first question which the study of variation may 
be expected to answer, relates to the origin of that dis- 
continuity of which species is the objective expression. 
Such discontinnity is not in the environment; may it not, 
then, be in the living thing itself?” 

The statement that discontinuity is not in the en- 
vironment, is justified as follows : 

“Here then we meet with the difficulty that diverse 
environments often shade into each other insenstbly, and 
form a continuous series, whereas the specific forms of 
life which are subject to them on the whole form a dis- 
continuous sertes. . . . Temperature, altitude, depth of 
water, salinity, in fact most of the elements which make 
up the physical environment are continuous in their 
gradations,” and so on. 

Here the reference is only to the physical conditions 
which form a part of the environment affecting animals. 
That these physical conditions do often forma “continuous 
serics” is no doubt true, although it is also true that in a 
large number of cases they do not. But Darwin, Wallace, 
and the greater number of subsequent writers on the 
doctrine of natural selection, agrce in believing that the 
most important part of the environment against which a 
species has to contend consists of other living things. 
This view is dismissed in the following short foot-note : 


“Tt may be objected that to any organism the other 
organisms coexisting with it are as serious a factor of the 
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environment as the strictly physical components; and 
that inasmuch as these crexisting orginisms are discon- 
tinuous species, the element of discontinuity may thus be 
introduced. This is true, bit it does not he'p in the 
attempt to find the cause of the original discontinuity of 
the coexisting organisms.” 


Now since the deposition of the earliest pal.cazoic rocks 
animals have demonstrably been surrounded by such 
“ discontinuous” organic environment. The statement, 
that the environmental conditions ‘‘form a continuous 
series, is therefore untrue of all animals known to us. 
If it has ever been true, we cannot know. The question, 
whether the first living things which appeared upon the 
earth were alike or not, is as unprofitable as speculation 
about the beginning or the ending of any part of the 
order of things from which our experience is derived must 
always be. 

These preliminary arguments in favour of Mr. Bateson’s 
main contention therefore fail, when applied to any part 
of the process of evolution of which we can know any- 
thing. Itremains to consider what experimental evidence 
is brought forward to prove that variation is in fact “dis- 
continuous” in any living animals. 

No definition of what exactly is meant by ‘‘discon- 
tinuous” variation is ziven ; and the conception adopted 
is difficult to grasp, since such domestic animals as the 
bull-dog are taken as examples of its occurrence. It will 
therefore be necessary to cxamine the treatment of some 
special group of variations: and for this purpose the 
chapters on tecth may be sclected. The question is pro- 
pounded 


“What is the least size in which a given tooth can be 
present ina species which sometimes has it and some- 
times 1s without it?” 


«nd it is remarked that — 


“Considered in the absence of evidence it might be 
supposed that any tooth could be reduced to the smallest 
limits which are histologically conceivable; that a few 
cells might take on the character of dental tissue... . 
Indeed, on the hypothesis that variation is continuous, 
this would be ex pected. * 


Mr. Bateson considers his evidence sufficient to show 
that “the least size of a tooth is different for different 
tecth and for ditferent animals,” and that therefore varia- 
tion in the tecth of those animals discussed by him pro- 
ceeds by intcgral steps, the magnitude of the step 
ditfering an ditferent cases. Lut he gives no evidence 
that he his ever looked for teeth reduced to the smallest 
histological limits. The greater number of observations 
recorded are mide upon dry skulls, in which such ruci- 
ments could not be demonstrated. It is natorious that in 
many animals, ®uch aS marsupials and whales, a whole 
set of teeth exists, which can only be demonstrated by 
careful histological examinition of the entire jaw, ata 
define period in the life of thee animals, But more 
important is the fact that teeth hive been demonstrated, 
consisting of a few cells, which have hardly progressed 
beyahd the Instologacal condition of an enamel germ, 
in several of the animals used by Mr. Bateson to 
sipport his view. These cases Cercofithe us, probably 
Cy neecphatics, the dog, and the cat) have been completely 
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overlooked by Mr. Bateson; and similar cases in other 
vertebrates have been recorded. The condition, which 
is said to be necessary on the hypothesis that variation 
is continuous, does, therefore, in fact occur; and the 
contention as to the least possible size of particular 
teeth fails. 

In somewhat similar cases Mr. Bateson lays stress upon 
the rarity of slight variations, as compared with more 
considerable abnormalities. In the present case, few 
persons have examined the jaws of mammals in such 7 
way as to enable them to find the smatler abnormalities 
and there is no evidence worth discussion which shows 
whether they are rare or not. The only case in which 
large numbers of jaws have been examined by proper 
methods is that of man, in whom a fourth molar tooth is 
commonly present as a mere uncalcified rudiment, the 
cases in which this extra tooth becomes calcified and 
breaks through the jaw being rarer in rope 
to the perfection of the extra tooth. . similar con- 
tinuous series of variations is presented by the 
“wisdom tooth,” which is most commonly a_ fairly” 
perfect molar, cases of imperfection being rarer in 
proportion as the tooth approximates to the condition 
of ‘‘a few cells,” hardly “taking on the character of 
dental tissue” at all, which it does occasionally assume. 
It is therefore curious, that in commencing his attempt 
to exhibit the discontinuity of dental variation,” 
Mr. Bateson should dismiss the case of human tceth 
with the remark— 


“] do not know that among these human variations 
are included phenomena different in kind from those seen 
in other groups, except perhaps certain cases of teeth 
united together.” 


Surely variation which proceeds by integral steps 0 
the magnitude of a tooth may justly be held to differ in 
kind from variation which proceeds by indefinitely smal 
gradations ? 

In the case of tecth, and in many other cases discussed, 
the method employed is not adapted to a determination 
of the least possible magnitude of variations. Tor in 
judging evidence based largely upon museum prepara- 
tions and on printed records, it must always be remem- 
bered that there is a tendency among curators and others 
to regard a slight abnormality as not worth bottle, spirit, 
and a place on the shelf, or to think it too trivial for 
printed record. Anyone who has tried to obtain speci- 
mens for a museum knows that many persons will take 
pains to present a rare or striking specinicn, who cannot 
be induced to send quite common things. 

The only way in which the question can be settled for 
a given variation seems to be by taking large numbers 0 
animals, in which the variation is known to occur, at 
random, and making a careful examination and record 
of each. Mr. Bateson’s chapter on teeth, like all his 
chapters, is of great interest, and will doubtless serve to 
throw important light on many things. Dut a careful 
histolegical account of the jaws of tive hundred dogs 
would have done more to show the least possible size of 
a tooth in dogs than all the information so painfully col 
lected. «nd so in many other cases. | 

W.F. R. WELDON. 
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ALPINE GEOLOGY. 


Ein Geologischer Ouerschnitt durch die Ost Alfen.—A 
Geological Transverse Section through the Eastern 
Alps.—By A. Rothpletz. (Stuttgart : Schweizerbart, 
1894.) 
°HE title of this work at once announces its impor- 

tance in Alpine geology. Most of us, young and 
old, are familiar with the section through the Eastern 

Alps which we owe to the veteran Austrian geologist 

Hofrath von Hauer. Since 1857, this section, from Passau 

to Duino, has held its place alone in atlas and text-book. 

In recent years, Swiss sections, more especially Heim’s, 

have been placed side by side with it, but they only em- 

brace the northern flanks and a part of the central chain. 
|Dr. Rothpletz has given us in this volume the second 
complete section through the Alpine chain. He has laid 
he line of section farther east than von Hauer’s, begin- 
ing at the Bavarian plain in the north, and traversing 
the Karwendel Mountains in the Bavarian Highlands 
and North Tyrol, the Tuxer and Zillerthal Mountains, 
east of the Brenner Pass, the Seisser Alpe, Schlern 

Rosengarten and the Predazzo district in South Tyrol, 

and the Sette Communi in the Italian Highlands. 

The section, which is printed with calours, extends 
over a surface area 140 miles in breadth, and has the 
dvantage of being drawn to true scale, vertical and 
orizontal (1:75000). So accustomed are we to exag- 
gerated heights in Alpine sections, that this trne-scale 
‘section conveys an impression of rather unimposing 
mountains and broad valleys. The eye misses also the 
‘amiliar dotted lines connecting detached parts of the 
same geological strata, and helping one to a general 
Pppreciation of the author’s conception of the whole 
section. 

The absence of any such lines is almost a key-note to 
he character of the work. In the text, the author de- 
clares his opinion that (purposes of explanation, of 
course, excepted) geological sections should represent 


30 far as possible only what has been actually observed. 


A nd should not suggest, by means of dotted lines or con- 
‘tinued bands of colour, what may be, after all, only 
imaginary structural relations of the strata, Theauthor’s 
position in this respect is made very clear in the chapter 
on the “ Glarner Double-Fold.” 

The bulk of the text is devoted to descriptive, strati- 


raphical, and tectonic details of the varions districts 


: 
\ ee 
The same care and precision which may be traced 


n field-methods, has also been bestowed on the literary 


ighlands is quite delightful. The drawings display so 
mmistakably the dependence of the main physical 
features on the strata, and the contrasts of landscape 
which tectonic disturbance has frequently produced. We 
read with equal interest of the synclinal fold in which the 
Walchen lake and the Jachenau valley now find them- 
elves, and of the transverse faults which divert the 
Loisach and the Isar rivers out of their easterly course 
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On the other hand, in the case of the 
bend of the Inn Valley at Worgl, it was a pre-Alpine 
oligocene basin whose soft strata guided the river north- 
ward to the Bavarian plain. Again, the author’s powers 
of exposition are seen to advantage when he demonstrates 
the important fault-line between the Mesozoic limestones 
north of the Inn and the old crystalline rocks of the 
central massif. He proves also beyond dispnte the 
geological independence of the Tuxer and Zillerthal 
groups north and south of the Inner Pfitsch valley. But 
we confess to a feeling of disappointment that although 
the section passes through these groups, it has been able 
to do so little to clear away the difficulties of the Central 
Alps. Several important questions are discussed without 
advancing us far—for example, the age of the granite 
intrusion north of Brixen, the significance of the ser- 
pentine rocks in the “Tarnthal KGpfe,” the constant 
occurrence of a rocklike “sernifit” at the unconformable 
succession of Permian and Mesozoic strata on the old 
Palzeozoic and crystalline floor. 

Strict adherence to the truths observed in nature, while 
in itself laudable, seems somewhat to cramp boldness 
and freedom of thought, and we are landed in a mist of 
possibilities hovering over a conjectured Triassic period 
of mountain movement in the Central Alps, which may 
just as we!l have been post-Neocomian for all that is 
proved to the contrary. A similar uncertainty envelops 
the age-relationships of the overthrust at Tristkogl 
(Karwendel Mountains), whose special misfortune it is to 
be directed to the south, whereas the overfolding and 
overthrusting elsewhere in the Northern Limestone Alps 
are northward. It seems just possible that the over- 
thrusts in this district are not all told? 

One of the most striking chapters in the first part of 
the book is that on the origin of the Schlern Dolomite in 
South Tyrol. 

Part iii. leaves no doubt as to the author’s conception 
of the form of Alpine structure elucidated by his com- 
plete section. In his ideas he differs considerably from 
the recognised tenets either of Sue-s or of the Swiss 
school represented by Heim. Dr. Rothpletz puts the 
actual areal contraction due to late tertiary folding inthe 
Alps at a much lower figure than Heim did. He empha- 
sises the importance of vertical faults and the great part 
played by previous Alpine movements in determining 
the occurrence of overthrusting and overfolding during 
Pliocene pressure. He finds Suess’ theory of the causes 
of mountain-movement insufficient, and suggests that if 
the earth’s cooling resulted in radial expansion instead of 
radial contraction, as Suess assumed, a quite as likely 
explanation could be given of the actual facts observed 
in crust-movements, 

Even if we cannot accept the dicta as final, we must 
welcome the thoronghly scientific spirit in which the 
author analyses the various doctrines, and shows what 
part or parts are doctrines of faith only, and what of 
the remaining are, in his experience, tenable or unten- 
able. His own opinions are fixed upon most points, 

but he never seeks to impose oféaions on his readcr ; 
facts alone are tanght ; and there is no more thirsiy soil 
for facts than Alpine geology. 
Marta M,. CGILVIE. 


OUR BOOK SHELF. 


The Natural History of Plants, from the German of 
Prof. Anton Kerner von Marilaun. By Prof. F. W. 
Oliver, M.A., D.Sc. London, Glasgow, and Dublin: 


Blackie and Son, 1894.) 


NATURE 


THE high praise we gave to Prof Kerner’s Pflansen-— 


leben when it appeared, makes it almost unnecessary for 
us to say much about the English edition now in course 
of publication, and which will be completed in sixteen 
monthly parts. The German work was said in these 
columns to be “the best account of the vegetable king- 
dom for general readers which has yet been produced.” 
This judgment can also be applied to the translation 
which Prof. Oliver has made, with theassistance of Miss 
Marian Busk and Miss Mary Ewart. In translating a 
work, some of the brilliancy of the original is neces- 
sarily lost. It is difficult, however, to find awkward 
expressions in the pages before us; in fact, very few of 
the idiomatic phrases of the original work have survived. 
And the translation is scientifieally accurate, as well as 
entertaining and instructive. Lovers of nature will find 
every page of the book interesting, and the serious 
student of botany will derive great advantage from its 
perusal. The illustrations are beautiful, and, what is 
more necessary, true to nature. The complete work 
contains about one thousand engravings on wood, and 
sixteen plates in colours. Botanical science will benefit 
by the issue of Prof. Oliver's edition of a splendid book. 


Votes on some of the more Common Diseases tn Queens- 
land tn relation to Atmospheric Conditions, 1887-9t. 
By David Hardie, M.D., Hon. Physician Hospital 
for Sick Children, Lady Bowen Maternity Hospital, 
Brisbane. (Brisbane: Beal, 1893.) 


THE author of this work has a most important aim 
in view, viz. to establish the connection between the 
weather and the prevalent diseases in Queensland, 
and expresses a hope that, in time, he will be able, if 
furnished with a forecast of the weather, to predict with 
certainty the diseases likely to predominate during the 
various seasons of the year, and thus to lay the 
foundations of a practicat system of preventive 
medicine. 

The conclusions are so interesting that some of his 
leading results may be briefly given. 

The annual death-rate of (Queensland per 1000 popu- 
lation is 15°11, varying from 13°38 in August and Sep- 
tember (spring) tn 16°28 in Noveinber to March (summer 
and early autumn), as contrasted with the death-rate of 
Great Isritain for the year, 18°8. 

The yearly mortality is lowest in West Southern 
Oneensland Darling Downs and Warrego), where it is 
only 892 per 1000, a little over half of the average 
Mueens ind rate, and the highest is 34:70 in West 
Northern Queensland (Narmanton), a tropical region at 
the extreme north of the colony. This would point to 
the great advantage of altitude, combined with dryness, 
ay seen on the Darling Downs, over marine influence 
and moisture to be found in the sea-coust districts. 
When we coine to ditferent classes of disease, we find 
that diphtheria, though specially prevalent in April, May, 
Junt, and Jily winter, is endemic ta snme extent in all 

easnns, and causes a mortality of 2°15 per cent. What- 
ever contribates tawards cold and dampness of the air 
during the autuinn and winter, causes an increase in the 
death rate fram diphtheria, and, according to Dr. Mardie, 
the newhboarhond of swamps and marshes have con- 
siderable intlience in this respeet. Whoopmy-cough, 
on the other hand, attains its maximum during the wari 
and mowt months of the year, and its close connection 
with a medium temperature for all seasens of the year 
with high relitive humidity, ts considered to support the 
assumption of its germ origin. 
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Phthisis is common along the eastern portion of the 
colony from Cooktown to Brisbane, reaching a maxi- 
mum of 12°86 per cent. in the Rockhampton distriet ; 
but this high mortality is partly to be attributed to the 
large Polynesian population, employed on sugar planta- 
tions in these districts, who are specially liable to phthists. 
In the western and northern districts, however, it is much 
less prevalent, and the average percentage of deaths 
from all causes gives to phthisis 8:75. The months when 
the mortality is greatest are July, August, and September, © 
and there seems to be no special connection between 
atmospheric moisture and phthisis mortality, but a low 
temperature in summer and autumn is favourable to a 
low phthisis mortality. Acute respiratory diseases, such 
as pneumonia, pleurisy, and bronchitis, are observed all 
over the colony, and vary in mortality in different parts ; 
the highest on the coast and the lowest inland, the 
months of highest mortality being June, July, August, and 
September ; the maximum is reached during and imme- 
diately after the colder period of the year. \ 

The book, with its copious and valuable tables, is an 
honest attempt to deal with a very difficult problem, and 
thoroughly merits success, and if the author will only 
persevere in his researches, still more important results 
may follow. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opintons ex 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. | 


Panmixia. 


I aM much obliged to Prof, Weldon for having so promptly 
answered my request, and hope that his example will be — 
lollowed by any naturalists who may have any other grounds 
for questioning the doctrine of Panmixia. Meanwhile, how- 
ever, there are two or three points touching which | should 
like to be sure that we correctly understand cach other, 

(1) Hitherto all naturalists who have written upon the subject 
have agreed, that ‘the surzural-mean must (on cessation of 
selection) fall to the birth-mean,” And, in now questioning this 
view, Prof. Weldon appears to contemplate the difference 
between birth- and survival-means of only the first generation, 
which would be very unfair, Again, I do not follow Prot 
Weldon’s meaning in what he says with regard to another point. 
Assuredly “ every statistician knows " that selection can main- 
tain the ‘‘mean height of a regiment” at 674 inches, by 
enrolling only those individuals who are either ‘‘ wore than 66 
and less than 69 inches high.” But this would be arts/ieral 
(z.¢, intentional) selection, ‘The *‘ cases” to which he alludes, 
where natural selection could destroy individuals nearest the 
mean line, while favouring those which lie at greater distances 
beth above and below this line, must be very exceptional. 

(2) As regards the second cause of degeneration under 
Panmixia (viz, atavism), Prot. Weldon says merely that it is 
“not demonstrated by any statistics.” This 1s true enough, 
But the same has to be said of natural selection, Whether in 
the building up of a structure by natural selection, or in the 
subsequent breaking down of a structure by atavism on the 
withdrawal of selection, the statistical method is cqually unavail- 
able for testing either theory: in both cases the most effective 
variations (¢.¢. deviations from the mean) at any given time are 
those which are most samerou, and theretore most minute, 
Ilence, in both cases the best ‘*dem istration” of the theory 
which can be offered is that which is yieled by the parallel 
facts in our domesticated animals. 

(3) The only olyection which is urged by Prof. Weldon 
against the last of the three causes which 1 mentioned (te. 
irregulacities of heredity when uncentrolle t hy selection) is one 
which tells against the theory of Panmixia only because it does 
so against that of Natural Selection. As 7 understand, the 
argument is, ‘' Natural selection isia most cases an imperfect 
agent in the adjustment of organisms”: e7yo, the Cessavon of 
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selection will not, in most cases, make much difference in the 


maintenance of such adjustment. Obviously this ground of 


objection to the theory of the cessation of selection opens up a | 
much larger question than can here be dealt with, viz. the ad- | 


justing or eliminating value of the presence of selection. But 
if Prof. Weldon will read what I wrote last year in the Con- 
Lemporary Review, during the Spencer- Weismann controversy, 


he will find that in this matter Iam quite on the side of Mr. | 
It has always been my endeavour to | 


Bateson and himself. 
argue that the nltra- Darwinian school of Wallace and Weismann 
are pushiog deductive speculation much too far in maintaining 
*¢The All-Sufficiency of Natural Selection.” I shall never believe 
—any more than Darwin believed—that what I have called 
“selection value” is unlimited. But this is not incompatible 
with the belief that 7 whatever degree natural selection may 
have been instrumental in the construction of an adjustment, 
in some degree must its subsequent cessation tend to the 
degeneration of this adjustment, especially where complicity as 
distinguished from size is concerned, as stated in my last letter. 

Summing up his objections to the doctrine of Panmixia, 


sumption that selection, when acting on a species, must of 
necessity change the mean character of the species—an assump- 
tion incompatible with the maintenance ofa species in a constant 
condition.” This refers to the paragraph of his letter which, as 
already stated, I do not understand. The doctrine of Panmixia, 
as far as we are now concerned with it, does not refer to 
“species,” but to specific characters, 7.2. structures, organs, 
instincts, &c. Again, the doctrine, even with regard to specific 
characters, makes no ‘‘ assumption” touching the /resesce of 
“selection acting on a species ’—least of all that such presence 
will not maintain the species in a constant condition. On the 
contrary, the very essence of the doctrine is, that it is the Aresence 
ofselection which szaznfains the constancy ofa species (or specific 
character), and therefore that itis the cessation of selection which 
wpsets the constancy by withdrawal ofthe maintaining influence. 
Hence, I do not understand Prof. Weldon’s first objection. 
His second is, 
experimentally investigated, the condition said to result 
{from a condition of Panmixia does not, in fact, occur.” 
This one case, he explains, is:—‘‘Mr. Galton has shown 


Mixia, at least with respect to several characters, especially 
stature and the colour of the eyes. Now the mean stature of 


of the disappearance of coloured eyes.’’ But, as regards stature, 
it can scarcely be maintained that there is not some cause at 
work to account for the increase ; yet, unless this is maintained, 
the case is clearly irrelevant. Again, the colour of the eyes of 
jour mixed population cannot have had more than thirty or 
orty generations wherein to be affected by Panmixia, and there- 
ore the most ardent supporters of this doctrine would scarcely 
xpect any result to be yet appreciable in the case of so pro- 
nounced a racial character. Surely a better ‘‘ case” is the one 
hich I have already given in the most ancient and the most 
rapidly-breeding of our domesticated animals. It was the 
facts observed in this ‘‘case’’ which first suggested to me the 
octrine of Panmixia, and so led me to question the inherited 
effects of disuse. Similarly, a year later, Mr, Galton, in his 
“Theory of [leredity ’ (which anticipated by about ten years 
all the fundamental parts of Weismann’s), wrote of Panmixia 
hus :—‘‘ A special cause may be assigned for the effects of dis- 
luse in causing hereditary atrophy of the disused parts. It has 
jalready been shown that all exceptionally developed organs 
tend to deteriorate ; consequently those that are not protected 
y heredity will dwindle. The level of muscular efficiency in 
he wing of a strongly-flying bird is like the level of water in 
he leaky vessel of a Danaid, only secured to the race by con- 
tant effort, so to speak ; let the effort be relaxed ever so little, 
nd the level immediately falls. That this is a universal 
endency among races in a state of nature, is proved by the fact 
hat existing races are only kept at their present level by the 
evere action of selection.” GEORGE J. ROMANES, 
Oxford, May 5. 


P.S.—I gladly accept the verbal correction in Prof. Weldon’s 
hird paragraph. 


Physiological Psychology and Psychophysics. 
Owtnc to my bookseller’s habit of forwarding Nature in 
monthly batches, I have only just seen the remarks appended to 
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Prof. Weldon says they are two: ‘‘ First, it is based on the as- | 


“that in the only case which has been , 


that civilised Englishmen are themselves ina condition of Pan. ' 


Englishmen is known to be tacreasing, and there is no evidence | 


2g; 


} 


my letter in the issue of March 15. I think that the termino- 
| eels question is sufficiently important to warrant a reply to 
these. 

(1) I do not, of course, ‘*subsume’’ psychophysics to 
| physiological psychology. The latter, 1 stated, is both wider 
| and narrower than experimental psychology ; and wider, because 
| it includes the consideration of certain (** the most important ”’) 
psychological problems—not of a// such problems. (For this 
view of physiological psychology, cf Wundt, ‘* Physiological 
Psychology,” fourth edition, I. p. 9.) 

(2) Fechner, ‘‘the coiner of the word,” defines psychophysics 
as ‘‘ eine exacte Lehre von den functionellen oder Abhangig- 
keitsbeziehnngen zwischen Korper und Seele, allgemeiner 
zwischen Korp-rlichen und geistigen, physi-cher und psychischer 
Welt.” (cf ‘* Psychophysik,” second edition, I. p. 8.) What my 
critic says on this head is, therefore, incorrect. 

(3) In the most widespread and important school of experi- 
mental psychology existing to-day—that of Wundt—there 7s 
agreement upon definitions. And even if my critic’s remarks 
were true, it would not follow that a number of wrongs made a 
right. 

(4) I might, in my last letter, have adverted upon the term, 
psycho-physiological, ¥ did not understand what it exactly 
meant. In NATURE of March 29, Prof. Ll. Morgan defines 
it (p. 504) asthe equivalent of Fechner’s internal psychophysics. 
| (op. cit, p. 10). In this sense it is not wanted; the phrases 
‘external’ and ‘‘internal psychophysics” are in use. (It 
might, however, be used to signify that part of physiology which 
has a conscious correlate. ) ‘ 

(5) My critic triumphantly adduces ‘‘reaction-times” as a 
subject treated of in the University College course. That course, 
7.e. deals with oxe conscious element, and witb ove type (action) 
of one of the two modes of conscious combination (association : 
fusion is left out of account). Prof. Munsterberg (Preface to 
Psychological Laboratory of Haward University) speaks of *‘ the 
error, which is so prevalent, that experimental psychology is 
| confined to the study of sensations and simple reaction-times.” 
(6) I am sorry that Dr. Hill’s name should have been men- 


tioned. [ should not think of offering any opinion upon his 
| work, I know no more of it than do the other readers of 
' Nature, Ifhe sees these remarks, I hope he will believe that 


my original criticism was meant to be quite impersonal. 

(7) ‘* By far the larger part of the really fruitful work [in 
psycho-physiology]” says my critic, ‘* . . . . has been done in 
the investigation of the senses.” If he means by psycho- 
physiology what Prof. Ll. Morgan does, I must disagree with 
him. To substantiate either view would need an article. As 
he writes not as a working psychophysicist (else he would have 
| been acquainted with Fechner’s Psychophysth), I think that the 

onus proband? lies with him. 

(8) Asto Prof. LI. Margan’s paper on ‘‘ the scope of psycho- 
physiology [= internal psycophysic-],” I must plead guilty to 
finding the writer’s eclecticism somewhat unintelligible, and his 
whole treatment a little general and superficial. 

(9) A very interesting minor question is that of the relation 

_ of Wundt’s physiology psychology to Fechner’s internal psycho- 
' physics. (cf. Kulpe, arch. f. Geschichte du Philosophie, 1892, 
| pp. 183-4.) 


Cornell University, April 16. E. B. TITCHENER. 


Ir seems hardly profitable to carry on a discussion with Dr. 
| Titchener at intervals of more thana month. I readily confess 
that through an error of memory, for it is a good while since T 
read the ‘‘ Elemente der Psychophysik,” 1 misrepresented 
Fechner’s use of the term psychophysics. The fact, however, 
that he recognised an ‘‘outer psychophysics,” and the further 
fact that, as he shows (‘‘ Elemente,” i. p. 11), nearly the whole 
of his inquiry has to do with establishing the relation ol external 
stimuli to psychic phenomena, show that the error | fell 
into was not altogether unnatnral, Are not the inquiries of 
Weber, Fechner, and their successors still brought under the 
head of psychophysics by those who reject Fecliner’s peculiar 
| ** psycho-physical” interpretation of the results? And do not 
nine students out of tea, who are not themselves ‘‘ working 
psycho-physicists,” associate the term ‘‘ psychophysics” with 
| these important lines of inquiry? If so, I would contend that 
there is room for a reconsideration of the terminology of the 
subject. The retention of Fechner’s ‘outer psychophysics ” 
seems confusing if, as 1 understand Dr, Titchencr to say, 
‘“psychophysies " has properly to do with the correlation 


530 


between psychic processes and intra-orzanic and (1 suppose) 
more especially, central nervous processes. With respect to the 
term ** psycho-physiological,” used by Dr. Ehill in his syllabus, 
it may at least be sail that it avoids the ambiguity of ** psycho- 
physics,” as coined and detfived by Fechner, while it is the 
direct descendant of the term ‘‘ mental physiology,” which is 
well fixed in British scientific literature. 

IT have only to repeat that Dr. Titchener's attempt to dis- 
tinguish between the domains of physiological psychology and 
psychophysics seems to me far from adequate. It has about 
1, to my irreverent eyes, something of Wundt’s own oracular 
obscurity. 

In calling atttention to reaction-time experiments, I did not 
refer to simple reaction-times. 1 thought the various lines of 
experimentin which the processes of hesitation and selection, and 
so forth, are elucidated by measuring the intervals between 
sensory stimulus and muscular reaction might be brought under 
the head of reaction-time experiments. but not being in the 
privilezed circle of working ‘* psycho-physicists,’ I daresay I 
crred bere too. 

This little discussion will not be in vain if ii wake up Dr. 
Titchener, or some other working psycho-physicist, to the 
obscurities that hang over their new field of research for the 
outside student. It seems to me that we want careful definitions 
of the respective scopes of the several departments of research 
which are either psychological or which bear directly on 
psychology, more especially experimental psychology asa whole, 
psychophysics, and physiological psychology. Neither Wundt’s 
nor Dr. Titchener's definitions satisfy same of us who, on this 
benighted island, provokingly placed between two luminous 
continents, are doing our best to catch some of the rays which 
they are shootiog forth in such abundance. 

THE WRITER OF THE NOTE, 


Some Oriental Beliefs about Bees and Wasps. 


Sisce Baron Osten Sacken’s letter appeared in NATUR 
(vol. xlix. p. 198), I have been (aking an occasional survey in 
my small library of Oriental literature, to inform him of 
passages referring to the Jiugonia-superstition. So far as t 
could find, the people of the far East seem not to have possessed 
any belief about oxen-born bees; however, a frofos of this 
matter, | have come across several legends relating to some 
Ilymenoptera, which I may group as follows :— 

(1) Fossores Story.—Of all the insect stories of the far East, 
this may claim very high anuquity ; it was first celebrated, more 
than two thousand years ago, by a verse in the Confucianist 
‘‘Book of Poems,” and is, to this date, preserved by a well- 
known metonymy ‘t Ming-ling’” (that is, the caterpillar), 
meaning the Foster-tchild. his story, according to Vang 
Hiung, a Chinese philosopher (53 n.c.-8 A.D.), was that *' the 
Fossores, having no females, capture mfant caterpillars from 
mulberry-trees, and address them a spell * Mimic me, minnc me,” 
whereby they are turned into the youny Fossores.”’ Indeed, the 
Japanese name of the Fossores is Jiga (that 15, ‘t Mimic-me ”). 
Vgainst this Tecu Mung-King, a Fauist sage (452-536 a.D.), 
has argued that these insects have had offsprings of their own, 
but used to deposit the eggs on bodies of other insects to 
provide them wih food in future. 

(2 One legged Wa ¢ -In 1.4 Shi-Chin’s work, cited above, we 
read :—'* This production of Ling-nin, resembling a wasp, 
small ant black, has one ley united with the rout of a tree; it 
can move bat cannot ¢ cape.” Also a One-legged .\nt is 
mentneel. 1 would suggest that these insects were infested by 
the forms of Cordyceps, as is instanced in the stortes of La 
tautple Vepi ale. 

130 fangs ora Wipe Twan Ching Shih's 'f Miscellanies,” 
book xvu., contain) the following note :—'*.\ poisonous and 
noctilicous Tungus of Ling-n nt, alter rain, metamorphosed 
inte a large black wasp with Jerrate minlibles more than three- 
tenths of an inch long. At night 1 tries te enter the ears and 
neste, of a man, avd harts hin in lie heart.” 


1 frotmronu op olinter from hee, In the same work, 


Hoga ox, W the following quotation from the ‘ Kecord of 
oetheen Savages :—"' Vhe Brees with Broken Waists exist in 
the Sand) of Ning-chau, and cowe ott when banks fall 


vown, the natives mate amber by applying fre to them.” 
OOswersly this erroneous tiference was drawn from the presence 
in amber of some hytfnop ter ous remains, 

3 Miftera mi een por Hymenoptera. 
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in his ‘*Miscellanies of Five Phenomena” (Japanese 
edition, 1661, book ix., p. 43), narrates (hus :—‘* In Chang-sha 
I saw honey-bees all without stings, so that, when trifled with 
upon the palms, they were quite harmless : having no difference 
from flies, that was strange!’ No doubt he has seen some 
Ieristalis, as is indicated hy Baron Osten Sacken. 

(6) Horse-hair Wasp.—Tazan Kan, a Japanese literatus 
1748-1827), writes on this subject in his ‘* Rambling Notes” 
(Tokio, 890, p. 22):—'! Ahout 1817 a half-cotten trunk of 
Celtis sinensis gave bicth to wasps, whose tails they could not 
withdraw from the tree, thus causing many to die. Having the 
tails cut with scissors the survivors gladly departed. One winter 
a man bought a heap of fuel comprising a half-rotten oak 
abounding with the similar wasps, several of which were strung 
ona horse-hair in the same manner as a rosary, there being 
altogether several dozens of such hairs. The author's informaat 
took home a hair passing through three or four wasps, aod 
folded it in paper ; afterwards the hair became divided, and the 
insects bit through (he paper: the informant’s suggestion was— 
‘probably these wasps had been transformed from horse-hairs 
tangled round the rotten wood.’”’ Several times I have seen 
in Japan this so-called ‘* Babi-bd” (the [forse-hair Wasp), still 
an object of popular amazement: it is nothing but an ichneu- 
mon-lly, Bracon fenetrater, whose ovipositor of unusual length” 
has been the prioctpal cause of such a superstition. 

KumaGusu MINAKATA, 

15, Blithfield Street, Kensington, W., -\pril 30. 


P.S.- In my letter on the *‘ Constellations of the Far East” 
(Nature, vol. xlviii. p. 542', IT gave from Twan Ching-shih’s 
‘*Miscellanies”” portions of the list of the objects of Indian 
fancy as to the resemblances of the constellations, Last March, 
my reverend friend, Atcharya Dharmaniga, then in Paris, 
kindly sent me an extract from Roshin Sennin’s Lecture 
on the Constellations, recorded in Mahasannipata Sutra, 
After comparison, | find that both quite agree except for a 
few variations, so that that Chinese author of ‘‘ Miscellanies”” 
seems to me to have extracted his list from the above-mentione: 
Indian authority. k. Ee 


The Mass of the Earth, 


I WAVE no intention of reopening a discussion on the 
advisability and necessity of carefully separating in our minds 
those two notions, the zeeieht of a body and its vrzss, which to 
me (and to a preat many others) are now so completely distinct. 
The subject has already been treated of inthese pages. _ | fence, 
in reply to the letter signed *' K.”" t shall be very brief. Thy 
mass of a body is simply the quantity of matter which it con- 
tains; its cveéght is the force with which the earth pulls the 
body towards the centre of the earth ; this force varies slighUy at 
different points on the earth's surface, varies very much hoth 
when the body is removed outwanls from the earth or inwards 
towards its centre, and would be nothing at all at the centre; 
the wei,A¢ would be practically nothing if the body wer 
removed a few millions of miles away from the earth, But 
through all these changes, and through all mere changes of place, 
the mass of the bady is perfectly unaltered.  Hfetyht is a mere 
contingent property of wuss, logically and physically distinet 
from it; a more contingent property than s/7fe; for, while 
body must have some shape, it need have no weight. The 
terms weciyht of fre earth, weight of Jupiter, weight of the sit, 
&e,, are absolutely ridiculous. The mass of the earth is acted 
upon by no farce whatsoever except the attraction of the sun 
and the disturbing attractions of the moon and the planet 
The earth attracts itself with no force ; it has no weight. 50 
much for positive statement. : 

The notion that the earth has weight—the inability or negle 
to distinguish the necessary property of constant eres trom the 
contingent property of weas4/—has given rise to mal 
absurdities. ‘*1f everything on the earth has weight, the whole 
earth has weight," is a fallacy of composition worthy of a 
medizeval dialectician. ‘That the earth is a very Aeanp body 

with, of course, an inveterate tendency to fall ‘down ”), has 
supphed us with the assumption that itis supported on the hack 
of an elephant, these two exceedingly eazy bodies being 
together supported on the back of a tortoise, and sa on, To 
compare the wer, 4¢ of Jupiter with that of the sun, ‘imagine a 
gigantic balance with equal arms and equal pans ; let the sun be 
placed in one pan; then, at ender to pre erze the halauce, more 
than rooo Jupiters must be placed in the other pan.” ' 
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I need not multiply examples of this world-wide fallacy. We | 


have the two wards mass and weight; let us keepthem distinct, 
and thereby help towards an understanding of the nature of an 
absolute unit of force and other physical entities. 

*K.” says ‘tbe earth’s weight, or mass, is 6‘14 % 107! tons. 
What is unmeaning or unscientific in this clear, intelligible, and 
accurate statement?” Answer, the identification of cve¢¢h¢ with 
mass. We is mistaken in supposing that Prof. Poynting’s book 
has a double title. It is simply ‘*‘ The Mean Density of the 
Farth.” The determination of the ‘* constant of gravitation ” 
is a deduction, and is, of course, so treated by Prof. Poynting. 

THE REVIEWER, 


Icebergs and Weather. 


Wiru reference to the notice in NATURE of May 3 (page 15), 
of a letter by Mr. Russell on icebergs and their relation to 
weather and temperature, I should like to give you a personal 
experience of my own with an iceberg in mid-Atlantic, when on 
board the steamship /zdia, on its voyage from New York to 
Newcastle-on-Tyne, in June last year. 

Our recorded temperatures of 43° F. and 45° I. of one day fell 
to 34° F. in water and in air on the next day. On reporting 
this to the chief officer, an extra look-out was kept, and the 
vessel put on half-speed, as the weather was foggy, and icebergs 
were likely to account for the sudden fall of temperature. 
Twenty minutes afterwards an iceberg was sighted, which 
showed a length of 1200 feet, anda height of 200 feet above 
water. 


Leeds, May 7. A, SYDNEY D. ATKINSON, 


Early Arrival of Birds. 


1 was at Sellack, Ross, Herefordshire, on March 22 and 
following days. Chiff-chaffs had arrived on the 22nd : cuckoos 
were heard on the following day. The willow-warbler 
and garden-warbler followed. 

In quest of food, birds follow the path of least resistance. 
Thus their migrations, in the economy of nature, depend not 
simply on food, power of flight, distances, temperatures, &c., 
but on the associated extent of systems of wind. 

May 4. W, CLEMENT LEY. 


Boia ECT OF EXTERNAL CONDITIONS 
UPON DEVELOPMENT. 


HERE is now ample justification for the belief that 
evolution is not due merely to internal causes, 
though we are as yet by no means quite clear as to the 
manner in which external influences have formed and 
transformed organisms. There is still a conflict between 
riva) theories, and important points, though often ap- 
parently clear, are in reality not so. 

It is often assumed, without sufficient proof, that a 
particular variation of an organism is the direct con- 
sequence of some external influence, simply because 
some causal connection exists between the two; but 
such an assumption is based upon a totally false idea as 
to the interconnection of the phenomena. In many cases 
this will be readily granted ; take, for instance, that of the 
leaves of A7z0sa, which close when they are touched. The 
actual cause of the movement is here due to the peculiar 
constitution of the plant, and not to the touch. 
The geotropism of plants, again, is not the direct effect 
of gravity, but is due to a special power of adaptation 
possessed by the plant. In reference to the histological 
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the body. Prof. Weismann speaks of this process as 
“intra-selection,’ and attempts to show that its effects 


, are not inherited, as assumed by Roux, but that heredity 


adaptation of animal tissues, let us take as an example , 


the structure of the lattice-work in spongy bones. 
has shown that this is due to processes of selection and 
for a struggle for existence between the various parts of 


t Abstract of the Romanes Lecture delivered in the Sheldonian ‘Uheatre 
at Osford, on May 2, by Prof. August Weismann, P'h.D., D.C.b. 
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only concerns those potentialities from which structures 
are developed by intra-selection. He believes that the 
potentialities have not arisen through the struggle be- 
tween the parts of an organism, but through that between 
individuals ; not by intra-selection, but by the ordinary 
process of natural selection. The cassa efficiens of this 
histological adaptation is not, therefore, the tension or 
pressure which acts on the bones, but the adaptive 
material upon which such forces operate. The theory of 
intra-selection thereby loses nothing of its value, but on 
the contrary, is admitted to be of the greatest importance 
in maintaining the “co-adaptation” of parts during the 
metamorphosis of species. 

The organism can, however, also be affected by ex- 
ternal influences for which it is not adapted in advance. 
This is the case as regards the ordinary seasonal dimor- 
phism of butterflies ; but even seasonal differences may 
be produced by adaptation—here a double adaptation— 
in which the external influences of temperature donotact 
as the direct causes of change, but only as stimuli, 
which determine as to which of the two forms of the 
species shall arise. 

In the case of neuters of social insects, the external 
influence—scanty food—is not, as Herbert Spencer as- 
sumes, the true cause efficiens which produces the 
sterility of their caste, but only the stimulus by which 
the primary constituents (1 #/agev) of the worker-ty pe are 
brought into activity. At least three kinds of primary 
constituents—those of the male, the fertile female, and 
the worker—must be contained in the eggs of ants, bees, 
and termites ; the nature of the stimulus acting upon the 
egg determines the kind of primary constituent which 
shall come into activity. These opinions are confirmed 
by experiments made on flies, which show that in- 
sufficient nourishment supplied to the larva does not in 
any way affect the development of the ovary. The 
disappearance of typical organs—such as the ovarian 
egg-tubes of bees and ants—is thus shown to be a 
phylogenetic and not an ontogenetic process: it does not 
depend on mere influences of nutrition, but on variation 


| in the primary constituents of the germ; and thus can 


only come about in the course of numerous generations. 
The case of social insects is therefore far from con- 
tributing any support to the view that acquired characters 


| are inberited, and that the inheritance of the effects of 


use or disuse play a part inthe transformation of species, 
as is assumed by Herbert Spencer, 

Thus we see that external influences in many cases 
serve as the impulse which starts the process of develop- 
ment in certain of the primary constituents, The actual 
cause of these individual dissimilarities is in all cases to 
be sought in the modification occurring amongst the 
primary constituents of the body itself; and such pur- 
poseful modifications can only have originated by 
selection. Even when to all appearance external in- 
fluences have had direct action in causing purposeful 
modifications, a more careful examination will always 
show that they have only served to bring some preformed 
adaptation into activity. This is proved in a specially 
conclusive manner by the consideration of sterility in the 
workers of bees and ants: the sterility is not due to 
poor nourishment, but to natural selection, which has 
determined the nature of the primary constituents in the 
ovary. This case is of especial interest, as it has been so 
much relied on as a support to the Lamarckian principe 
of the inheritance of acquired qualities. Here, as in all 
other instances, the Lamarckian hypothesis is untenable ; 
selection has been the only principle on which the 
development of the organic world has been guided on 
its course. 


to 
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UME TEE MIE TE ATMO NS 


Ik these days, when the telescope is in more or less 

commion use, and so many have opportunities of 
observing the heavenly bodies, it is interesting to look 
back on the past and survey in a general manner the 
thoughts and ideas of those who in the earlier period of 
observational astronomy were not so well equipped. To 
take the case of the great Florentian astronomer, who 
practically had the whole Cosmos, so to speak, at the end 
of his telescope, since he was the first who surveyed the 
objects in the sky with something in addition to the 
naked eye—one can picture him sweeping with his 
“optik tube” or small telescope the starry heavens, 
and suddenly coming across the planet which we have 
under consideration. Here he had an object which was 
quite unique, and which, with his small power of magnifi- 
cation, must have puzzled him considerably. 

In a letter to the Grand Duke of Tuscany, he refers to 
Saturn as appearing triple tergeminus,. Later, ina com- 
munication to the Austrian Ambassador (November 13, 
1610), he makes the interesting statement: “ When 1 
observe Saturn with a telescope magnifying more than 
30 times, the largest star appears in the middle ; of the 
others, one lies to the west and the other to the east 
ina line which does not coincide with the direction of the 
equator, and seems to touch the central star. They ap- 
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pear to me as two servants, who wait upon the aged : 


Saturn, travelling with him and not departing from his 
side. With a telescope of smaller magnifying power the 
Star appears elongated and of the form of an olive.” 

Such, then, isthe earliest telescopic observation of this 
planet that we have on record, and it might be interesting 
to pursue Galileo’s inquiries a little further, and follow his 
state of mind when these ‘‘two servants” disappeared, 
as was the case in his later observations, causing him to 
look upon his earlier observations as phantoms or 
illusions. 

With us to-day the case is different, and what we see 
in place of the ‘‘two servants ” is the beautiful series of 
rings which girdle the planet in the region of his equator. 
Huyghens it was who first announced this ring system, 
and since then observations have shown many details of 
great interest, both in the ring itself and on the planet’s 
surface. 

Many are the objects of inquiry which lead observers 
to make a stu ly af the appearance of this planet. The 
ring system and its varied shades, the belts girdling the 
planet's surface, the dark and light spots on the belts, the 
period of rotation &c., are only a few that might be 
mentioned. 

Recent appositions have enabled much work to be done 
in these lines, and the one just passed (April 11) has, we 
hope, still more increased our stock of knowledge. About 
the present time the planet and the brightest star in the 
constellation of the Virgin (Spica) make a fine pair in the 
sky. oth are fairly bright objects, and Saturn is known 
by the more golden hue with which he shines. At the 
present moment Saturn is retrograding, 7c. moving in 
the westward direction, and his position about the present 
time is ta the north of Spica, The next stationary point 
in his orbit will be reached on June 21, conjunction 
occurring 0a October 23. 

With reference to the general brightness which the 
planet and his ring system cxhibit at different times, 
lor, G Mutter? has recently made some interesting obser- 
vations. The light-conditions, 00 account of the rings, are 
referred toas very compleated. If sutncient observations 
be considered, he has found that distinct changes in 
brightness are apparent depending on the phase of the 
planet, while much more apparent and naturally greater 
variations are noticeable, depending on the change 
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of the plane of the ring from the line joining Saturn and 
the earth. When the rings are broadest, the planet in 
mean opposition shines a little brighter than Arcturus, 
and when they are invisible Aldebaran may be taken as 
their equal in brightness. In referring to some of the larger 
light changes, such as those which occur at different times 
with the planets Mars and Jupiter, the proportions here 
developed do not, we are told, tell us anything. In 
1883-85, for instance, the reduced magnitude at 
opposition (0°85) was a little brighter than that 
for 1880 (0°90), 1880-83 (0°88), and 1886-88 (0’90). 
Other magnitudes at opposition, eight in number, 
have been derived by Sildel: thus in 1852 three values 
gave the mean opposition magnitude as 1°16 +0'07, 
the remainder (5), made from 1857-58, gave 0°97 + o'02. 
At a later date (1862-65) Zéllner from fourteen observa- © 
tions suggested a magnitude of 095; while Muller, in this 
paper, after a formula of his own, obtains 0°88 as the mean 
oppositional magnitude. 

With regard now to the period of ratation of the planet, 
Herschel, in 1793, was the first who studied this question, — 
giving its length as 10h. 16m. o'4s.,a value, accurate as 
he stated, “to much less than two minutes either way.” 

Since that time several more minute discussions have 
arisen, from which have resulted different values, among 
which may be mentioned Prof. Asaph Hall's period of 
1oh. 14m. 2378s. £ 273s. 

The latest important results on this question are due to 
Mr. Stantey Williams,’ who has taken every pains for the 
determination of an accurate value, and to free the 
results from any possibility of their being influenced by 
preconceived ideas. With regard to the methad of 
observation employed, and the details of the observations 
themselves, we must refer the reader to the publication 
mentioned below, but a brief summary of the results may 
not be out of place. 

The observations were made in 1893, and two kinds of 
spots were observed: (1) dark spots upon a conspicuous 
double belt in the northern hemisphere ; and (2) bright 
spots in the equatorial zone. 

In the case of the former, the period was obtained 
from numerous spots, but eleven of them have been used 
as giving well-ascertained values, a table of these figures 
showing that they can be arranged into two classes, the 
means of which are toh. 14m. 29'07 and 10h. 15m. 0°745, 
Between these values there is a difference of over half a 
minute, a quantity too large, judging fram the way sets 
of observations agree 7#/er se, ta be due to errors of 
observation, 

With the bright spots a similar result is noticed, only 
here the difference is not the same. Out of the five 
series of deduced values, four may be coupled well 
together giving a mean value of toh. 12m. §9°36s. The 
fifth or outstanding value is 13 secands shorter than this, 

These different values for the periods of rotation point 
out pretty distinctly that the spots that have been ob- 
served are by no means fixed relativety to the planet's 
surface, but are endowed with a praper motion of their 
own. In the case of the dark spots, the surface material 
must have rotated over half a minute more quickly 
in the same latitude upon one side of Saturn than upon 
the other. Mr. Stanley Williams summarises the results 
of his discussion in the following words: — 

“ Between N. Kronometric latitudes 17 and 37° the 
surface material of Saturn rotated in 1593 at the rate of 
toh. 14m. 2907s. + 0°27s. between longitudes 45 and 
1go ,andat the rate of toh. 15m. o'74s. + o 56s. between 
longitudes 175° and 340°, whilst between longitudes 340 
and 45 there was a region in which the surface material 
rotated at a rate intermediate between the above values. 

‘Between N. Kronocentric latitude 6 and about 27S. © 
latitude, the surface material of Saturn rotated in 1893 
at the rate of toh. 12m, 59°36s. + 0°27s. hetween latitudes 


1 Monthly Notices of R.\ Society, vol. tiv. No. 5, March 1&9, DP 297. 
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rate of rotation was rather quicker, the average period of 

rotation here being well represented by . ... 10h, 12m. 

4 8s.” 

>the importance of such results as those stated above 

till help considerably to unravel the mystery surround- 
ing the circulation of the envelope of this great planet, 
but, for the observations to be comparable, they must be 
accurate, systematically made, and extend continuously 
over moderately long periods. For the years 1891-93, Mr. 
Stanley Williams points out that the acceleration in the 
motion of the bright equatorial spots can be clearly 

deduced from the different periods of rotation. 

They are for— 


h ms. 
1891 Io 14 21°8 
1892 10 13 384 
1893 10 12 59°74 


For the determination of the Jatitudes of Saturn’s belts, 
the Rev. W. Freeman has recently published a method?! 
which should prove useful for observers wishing to 
measure kronocentric latitudes. 

Recent work on Saturn has, however, been done in 
another direction, Miss Klumpke having undertaken a 
further investigation of the problem of the figure of a 


brium about Saturn. This has been previously treated 
of by Laplace, and in recent times by M. Tisserand and 
Mdme. Kowalewski. Miss Klumpke has carried on 
jMdme. Kowalewski’s work, but includes terms of a 
higher order, showing that the main result is very little 
altered. The second part of her thesis deals with the 

ypothetical case in which Saturn’s mass is taken as zero: 
the rings thus will be subject only to the centrifugal 
‘orce of its motion and mutual attraction of its particles. 
A first approximation gives the cross section of the ring 
as a circle, the second becomes an ellipse, and the third 


cross section is inclined to be egg-shaped, one end 
deing oval. Vive Me 1s 


NOTES. 
THE New York Mathematical Society proposes to organise 
2 general session, extending over several days, to be held 
tnnually during the summer vacation, at some appropriate 
olace and time. This yearthe session is to be held in Brooklyn, 
m August 20, 21, 22, the days immediately preceding the 
session of the American Association for the Advancement of 
Science. The Council of the same Society has been considering 
with great care its present organisation. One of the recom- 
endations made by it is that the name should he changed to 
he American Mathematical Society. 


We regret to have to announce the death of Mr. Adolph 
eipner, Professor of Botany in University College, Bristol. 
rof. Leipner occupied the office of honorary secretary of the 
Bristol Naturalists’ Society from its inception in 1862, and was 
plected President of the Society last year. The loss caused by 
is death, not only to the Society, and the College he served, 
ut also to all those who are interested in the natural history of 
he Bristol neighbourhood, is a serinus one, for he was a 
aturalist of wide experience, ever ready to place his stores 
f knowledge at the disposal of his fellow students. 


THE death is announced, at an advanced age, at Marseilles, of 
1. A. Derbts, one of the pioncers in the study of the life- 
fistory of Alga, [lis ‘‘ Recherches sur les zoospores des Algues 
t les antheridies des Cryptogames,” published in 1847, in 
‘onjunction with M. Solier, was a perfect mine of new facts 
ith regard to the reproduction of Cryptogams, and formed the 
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fluid ring or a solid ring covered with liquid, in equili- | 
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o° and 140°, whilst between longitudes 140° and 360° the | 
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basis of all later observations on the same subject. For many 
years M, Derbés had been prevented, by the results of an 
accident, from the pursuits of botany, with the exception of the 
duties of his professorial chair. 


AT the Anoual Congress of German Naturalists and Physi- 
cians, which will be held at Vienna towards the end of 
September, there will be an exhibition of objects of interest in 
natural history and medicine. 


THE Government of India are making systematic inquiry 
into the efficacy of hypodermic injections of strychnine in the 
treatment of snake-bite. The Punjab Government have at 
their request forwarded a list of cases so treated in the province 
during the past year, 


AT the congress of the Sanitary Institute, to be held in Liver- 
pool next September, Dr. Klein, F.R.S., will act as President 
of Section I.—Sanitary Science and Preventive Medicine; Dr. 
T. Stevenson has accepted the presidency of Section 11]. 
—Chemistry, Meteorology, and Geology. 


AN earthquake was felt in several districts of South Wales on 
Wednesday, May 2. At Caerphilly, dwelling-houses were so 
shaken that light articles of furniture were upset, and crockery- 
ware fell to the ground. The tremor was also felt at Cardiff, a 
decided vibration being experienced at about half-past twelve 
in the day. 


THE sum of five thousand rupees has been given hy the 
Maharajah of Bhownagger towards a Pasteur Institute for India. 
Though the scheme has met with some opposition, the strong 
committees that have been formed in various parts of India in 


_ order to support it, leaves little doubt that the Institute will 


eventually be established. 


THIS year’s conversazione of the Society of Arts will take 
place on Friday evening, June 22, at the Imperial Institute. 


THE Institution of Electrical Engineers will hold a conver- 
sazione in the galleries of the Royal Institute of Painters in 
Water Colours, Piccadilly, on the evening of Thursday, May 31. 


Tue Yorkshire Naturalists’ Union will hold a meeting at 
Sedbergh, for the investigation of the neighbourhood of Dow- 
biggin, Lune Valley, and Uldale, on Whit-Monday, May 14. 


On Thursday last a public meeting was held in Prince’s Hall, 
Piccadilly, in support of the proposal to erect a memorial to 
the late Sir Andrew Clark. ‘The Duke of Camhridge took the 
chair as President of the London Ilospital, and the audience 
contained a large number of persons eminent in all braoches of 
knowledge. Mr. Gladstone testified to his late physician’s high 
character, referring to him as a representative of all that is best 
and noblest in the medical profession. Ile concluded by 
moving :—‘‘ That in recognition of the great services rendered to 
the community by Sir Andrew Clark, Bart., M.D., a memorial 
be established which shall perpetuate his name and his work.” 
This resolution was carried, and also the following, moved by 
Canon Wilberforce :—‘‘ That steps be taken to raise a sum 
sufficient for the erection of a block of buildings at the London 
IIospital, to bear the name of Sir Andrew Clark, which will 
afford increased facilities for the relief of suffering and the ad- 
vancement of medical science.” Mr. Jonathan IIutchinson, 
who was one of Sir Andrew Clark’s colleagues, made some 
very appropriate remarks in supporting the first resolution. 
Medical men did not claim for the deceased physician the dis- 
coveries of a Harvey, a Jenner, or a Hunter, he said, but they 
nevertheless held that he was in the highest and best sense of 
the word a representative man, to whom it was the duty and 
the privilege and the interest of the whole community to do 
honour. Shakespeare had said ‘tone good deed, dying 


34 
tongueles:, slaughters a thousand,” and he ,Mr. Hutchinson? 
took that to mean that an injury was inflicted on future ages if 
a single good deed were allowed to die without suitable com- 
memoration, and in the life of Sir Andrew Clark they had a 
recor] which would be a treasure for generations yet to come. 


THE arrangements for the sixty-second annual meeting of the 
British Medical Association, to be held at Bristol on July 31, 
August 1, 2, and 3, are given in the /'ritish Medical Fournal, 
‘The President-elect is Dr. IE, Long-Fox. An address in Medicine 
will be given by Prof. T. G. Stewart, one in Surgery will be 
delivered by Dr. Greig Smith, and Sir Charles Cameron will 
liscourse on Publie Medicine. The Sections and their Presidents 
are as follows :—(A) Medicine, Dr. Frederick T. Roberts ; (B) 
surgery, Dr. W. Mitehell Banks ; (C) Obstetric Medicine and 
Gynecology, Prof. J. GG. Swayne; (D) Public Medicine, Prof. 
W. HI. Corfield; E) Psychology, Dr. G. F. Blandford ; (F) 
Pathology, Dr. G. Sims Woodhead ; (G) Ophthalmology, Dr. 
F, KR. Cross ; (11) Laryngology and Otology, Dr. P. McBride ; 
(1) Dermatology, Dr. A. J. Iarrison ; (J) Diseases of Children, 
Dr W. Howship Dickinson. The Annual Museum in con- 
nection with the meeting will be arranged in the following 
sections: Section A.—l*ood and Drugs, including Prepared 
Foods, Chemical and Pharmaceutical Preparations, &c. Sec- 
tion B.—Instruments, comprising Medical and Surgical In- 
struments and Appliances, Electrical Instruments, Microscopes, 
&c. Section C.—Books, including Diagrams, Charts, «c. 
Section 1).—Sanitary and .Ambulance Appliances. <All com- 
munications on general matters connecte! with the Museum, 
and all applications for space, should be addressed to Mr. John 
Dacre, 14, Eaton-erescent, Clifton, Bristol, before June 20, and 
a brief description of each exhibit for insertion in the Museum 
Catalogue must be in the hands of the respective Secretaries 
before July 1. 

AT the meeting of the French Metcorological Society on 
April 12, M. Renou, resident, made some interesting remarks 
upon thunderstorms. He said that they occurred in some parts 
of France every day of the year, and during six or seven moaths 
in 1892 as many as 328 were counted. lle remarked that 
they were more frequent in Europe than in equatorial regions ; 
at Sumatra, for instance, storms occur during the six months 
o{ the south-east monsoon, but thunder is never heard. In 
France they generally (raverse a narrow tract from south-west to 
north-east, but in (he hot regions of the globe, on the contrary, 
the storms are nearly stationary. They are very exceptional 
in Peru, occurring only once or twice in a century ; there was 


ene in January 1877, but none had occurred previously since 
1503. 


KEP eR of cuckoos being seen and heard long before the 
asual date of the arrival of the bird are made every year. 
Senerally the reports cannot be relied upon, but a circumstan- 
fal acepant by Pr, A. J. Fleming, in the Zoologist for April, 
pes to “how that he really saw a cuckoo on March §5 of this 
year. | he accuracy of his observations, however, is questioned 
in the curren? number of the journal by several naturalists, most 
f whem avert that March cuckoos dn not exist. Mr, J. i 
Hertiaerem rk). © ' From numerous observations made hy com- 
petent naw raltts in different localities it appears that the usual 
time © f @rrival ¢f the cuckoo in this country is between the 
zoth an] e7h Wpril, anil (he average date of its appearance 
may be wand ta Le on the 23rd of that month, St. George's 


Peay Tomo aittance, 90 far as 1 am aware, has the bird been 
vr een oy aby competent observer) before the 6th of 
\yr 1 tpeiaing haw few people are to be trusted, 
ev her mater af ere) or e@ri, in regard to the cuckno. 
Many knew a ftckoo an the wing fram a male sparrow: 
hawk, © oll other’ oonsin © thenvelves that they have heard this 
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bird’s notes when they have been listening to a clever imitation 
by some village bird-nesting boy, or to the still more deceptive 
notes of a cuckoo-clock in a neighbouring cottage.” 


LizvtT.-CoLloneL SAWYER read a paper to the Royal 
Geographical Society, at its last meeting, on the Bakhtiari 
Mountains and Upper Elam, a part of Persia which his 
surveys in 1890 have made it possible to map correctly. 
In the practical work of the survey he was assisted by the 
Indian surveyor Imam Sharif, who subsequently accompanied 
Mr. Bent’s expedition to Hadramaut. The country is prac: 
tically the continuation of the classical Zagros mountains, 
and the portion surveyed isa tract 30 miles wide between the 
bordering mountain ridges, and 300 miles in length from 
north-west to south-east. In the centre the mountains culminate 
in the mass of Kuh-i-rang, 12,800 feet above the sea, whence 
flow the chief rivers of Persia, the Zainderud, the Ab-i: 
diz and the Karun, the upper courses of which have been 
mapped correctly for the first time. This central mass not on 
separates two distinct drainage areas, it divides two entire 
different ethnographical regions—the country of the Bakhtiari 
lies to the east, and Upper Elam to the west. Upper Ela 
is peculiarly rich in ancient remains, few of which have 
been examined, and many of them reach back to a very high 
antiquity. The expedition, though primarily for the purpose oi} 
surveying, did not fail to take account of more specially scientific 
matters, and although little was said about the geology of the 
mountains, their flora seems to have been pretty fully studied 
as 350 spec es of plants were collected, of which seventeen i 
least were new to science. The people, who have been 
described from observations on this expedition by Mrs. Bishop, 
struck Colonel Sawyer as proud and warlike, and althoug 
warped in character by their isolated habitat, they yet remain 
possessed of many fine characteristics, physical and mental. 


THE May number of the Scostish Geographical Magazine 
contains several interesting papers. One,on the geographical 
unity of the British Empire should strictly be entitled the 
economic unity, as the bond cannot without much straining 
be called a geographical one. tlerr Victor Dingelstedt give 
an account of the isolated valley of the Vicze, at the foot of 
the Dent du Midi, showing how isolation and the physica 
conditions of configuration, climate, and vegetation have com 
binel to keep the people in a remarkably backward and 
primitive state. Mr. Stuar(-Glennie gives in very brief abstrac! 
an outline of his travels on the border-land between Turkey 
and Greece in an article on ‘**Dodona, Olympos, a 
Samothrace,"” which would have been more valuable if the 
date of his visit had been indicated. 1le promises to complete 
the account of the ethnography of the region in a forthcoming 
work, under the title of “‘ Ancient Hellas.” : 


Tur Yornal of the ‘Yyneside Geographical Society is 
rapidly approaching the form of a well-to-do geographical 
monthly ; and although still relying to a considerable extent 
on articles reprinted from other publications, the May number 
ineludes two original lectures, one by Mr. Clements R. Mark- 
ham, 1°.1.S., on Pern, and the other by Lord Roberts, om 
Delhi and its siege in 1857. 


Tite first part fer 1894 of the Avcords of the Geological 
Survey of India contains a report on the Bhaganwala Coal-held | 
of the Salt: Range, by T. 1D. la Touche. This coal-field was 
first made known in 1853; reports on i have appeared by Dr 
Oldham (1864) and Mr. Wynne (1878). lstimates of its 
value have recently been published, whieli Dr. King, the 
Director of the Survey, believes to be greatly exaggerated ; 
hence the present report. The coal is of Nummulitic age : the 
seam varies much in thickness, an is irregular in its mode of 
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occurrence. Estimates based ona thickness of from 33 to 5 
feet, and a maximum depth of 2000 feet, give one million tons 
as the probable quantity available, 


THE Director’s tri-monthly notes in the same number of the 
Records contain a full account of the gigantic landslip in Garhwal, 
noticed previously in NarurReE (vol, xlix. p. 438). The fall 
of rock took place last September, and dammed up the valley 
of the Bihri Ganga by a wall 900 feet high. The water has 
steadily accumulated behind the dam, and is now daily expected 
to overflow. The first rush of water will be severe, and 
probably about 250 feet of the dam will be carried away ; alter 
that there may be a permanent lake established with a natural 
outfall. An investigation of this interesting landslip is in 
progress by Mr. Holland. 


Dr. J. W. GREGORY describes the Echinoidea of Cutch in 
the ‘* Palzeontologica Indica” (ser. ix. vol. ii. part 1, 1893). The 
Echinoids are few and small; they lived probably on sand and 
in rock-pools in a somewbat rough sea around aseries of coral- 
reefs. More light on the geology of the area may be expected 
from the large collection of corals. The fauna seems to be 
homotaxial with the Callovian of Europe. 


A RECENT number of the Comptes Rendus contains a note by 
M. E. Bouty on the capacity of a polarised surface of mercury 
and otber snbstances. By means of the principles of thermo- 
dynamics, Lippmann has shown that the polarisation capacity 
of unit surface of mercury, the surface being kept constant, is 


aA P - 
equa] to — oa where < is the surface tension and ¢ the counter 
de 


electromotive force of polarisation, M. Lippmann has also 
calenlated the value of this expression for mercury in contact 
with acidulated water, and found that, at any rate within wide 
limits, the value is independent of ¢ On the other hand, 
the author, as well as Blondlot, finds that in the case of platinum 
electrodes in different electrolytes, even when the time of cbarge 
is evanescent, the capacity increases rapidly with the increase 
of ¢. The author has shown that this increase does not take 
place if we consider that part of the capacity which is capable 
of producing a discharge current in an external circuit, and that 
polarisation phenomena are in part irreversible, except fer in- 
finitely small values of the electromotive force and the time. 
The experiments tnus show that, if the irreversible parts of the 
phenomena are omitted, the capacity of platinum is independent 
of ¢, just as is the case with mercury. With platinum electrodes 
and a solution of sodium nitrate the author has found values for 
the capacity of a square centimetre of the electrode at tem- 
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peratures between 21° and 25° of from 17°72 microfarads for a | 


solution containing two equivalents of the salt per litre to 9°32 
microfarads for a solution of o°o001 equivalents per litre. In 
the case of distilled water (platinum electrodes) he finds the 
capacity per square centimetre to be 8°27 microlarads. 


IN a paper read at the Botanical Congress at Genoa, last year, 
Prof. Saccardo calculates the number of species of plants at 
present known as 173,706, distributed as follows :—Flowering 
plants, 105,231 ; Ferns, 2819; other Vascular Cryptogams, 565 ; 
Mosses, 4609 ; Hlepaticer, 3041 ; Lichens, 5600 ; Fungi, 39,603 ; 
Alge, 12,178. Prof. Saccardo thinks it probable that the total 
Dumber of existing species of Fungi may amount to 250,000, 
and of all other plants to 135,000. 


A set of simple and instructive heat experiments, illustrat- 
ing the laws of expansion, radiation, and convection, are de- 
scribed by Dr. V. Dvorak in the Zettschs ift fur Physthkalischen 
Unterricht. To show the expansion of a solid by heat, a brass 
Wire, t*5m. long, is suspended horizontally by two clamps. A 
weight of about 5 gr. is suspended at the middle of the wire, 
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and a small wooden block is placed below it. The expansion 
produced by passing a lighted match along the wire produces a 
perceptible lowering of the weight. To prove that emi-sive 
power is proportional to the power of absorbing radiant beat, 
Dr. Dvorak constructs a special thermo-conple, consisting of a 
dise of thin German silver, to the back of which a thin steel 
wire is soldered. Both are connected with a delicate galvano- 
meter. When the disc is lamp-blacked and exposed to radiation, 
a larger deflection is obtained than after the lamp-black has been 
wiped off. A still larger deflection is obtained when the Jamp-black 
is moistened with olive oil. A comparison of these indications 
with the deflections obtained from the radiation ofa Leslie cube 
with the corresponding surfaces provesthe law referred to. To 
exhibit the phenomenon of latent heat, a plate of copper foil 
mounted on a wooden ring is soldered to a German silver 
wire, and both copper and wire are provided with binding 
screws, and connected witha galvanometer. By depressing the 
copper foil into the ring a shallow dish is obtained, in whicb 
liquids may be evaporated. The galvanometer shows the loss 
of heat attending evaporation, the amount of latent heat differ- 
ing with the liquid used. Convection currents in air and water 
are, according to Dr. Dvorak, well shown by introducing the 
liquid or gas between a screen and a point of light. The latter 
may be produced by placing a screen with a small hole at the 
principal focus of a lens receiving the sun’s rays. A Bunsen 
burner with a small flame, a glowing match, water containing 
a wire heated by an electric current, or water cooled by a frag- 
ment of ice or salt at the surface, show beautiful ascending or 
descending clouds on the screen. 


WE welcome the May number of ‘‘ Tbe Country Month by 
Month,” by Mrs. J. A. Owen and Prof. Boulger. What has 
been said of previous issues applies to this. The book is a 
chatty and bright companion for country rambles. 


Pror. W. R. FISHER wisbes us to state that he was not 
present at the evening meeting of the Essex Field Club at 
Chingford, reported in our last issne (p. 12). 


THE quarterly Zournal of the Geological Society, No. 198, 
which has just been pnblished, contains, in addition to the 
papers read before the Society from November 1893 to February 
1894, inclusive, the anniversary address of the President, ‘On 
some Recent Work of the Geological Society,”’ part ii. The 
Fournal reaches its jubilee this year, anda suitable index to the 
contents is being prepared to commemorate the occurrence. 


Messrs. HACHETTE AND Co., of Paris, have begun to 
publish, in parts, a work by M. Maspero, entitled ‘* L’Llistoire 
Ancienne des Peuples de |'Orient.”” Maspero’s book, published 
under the same title nearly twenty years ago, ha> become 
classical. ‘hat of which the publication has just been com- 
menced, however, will only be like its predecessor in name and 
general outline ; for the text will be new, and itis to be richly 
illustrated. It will be divided into three volumes, issued in abont 
150 separate parts of sixteen pages each. Oriental history will 
be scientifically treated, and the work will appeal to all 
who are interested in the discoveries that have heen made 
in Egypt, -\ssyria, Chaldea, and Asia Minor during the last 
thirty years. 


TuE March number of Wodern Medicine and Bactertologtcal 


Review contains a reminiscence of Sir Andrew Clark from the 


application. 


pen of Miss Frances E. Willard. The little article is not only 
interesting but useful, containing an exact account of general 
and most simple instructions recommended by Sir -\ndrew 
Clark for the maintenance of health, which admit of wide 
Amongst the bacteriological notes, we find a 


reference to a paper by E. Fraenkel, published in the Deutsche 
Medicinische Wochenschrift, om \he treatment of filty-seven 
cases of typhoid fever by injection of a sterilised culture of 
typhoid bacilli, Fraenkel states that the results obtainable by 
this method of treatment are superior to those of any other 
metbod which has been previously employed. The earlier the 
treatment commences the more successful are the results 
obtained. The injections are said to be perfectly harmless 
when made into the musele, but cause much pain when 
introduced subcutaneously. Dr. Kellogg contributes an article 
on the ‘Relation of Modern Physiological Chemistry to 
Vegetarianism,” which is to be continued. The other longer 
papers are chiefly of medical interest. 


THE explosive halogen compounds of nitrogen form the subject 
of a memoir contributed to the eurrent number of the Herichle 
by Dr, Seliwanow, of St. Petersburg. Pure trichloride of 
nitrogen, NCl,, was prepared for the first time in a state of 
purity in the year 1888, by Dr. Gattermann, in Prof. Victor 
Meyer’s laboratory at Gottingen. It was shown to be an oily 
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liquid of so unstable a character that strong sunlight, or the light | 


waves emanating from a powerful artificial source such as burn- 
ing magnesium, instantly provoke its extremely violent explosive 
decomposition. By working in a dull light, however, Dr. 
Gattermann suceceded in weighing a quantity of the liquid and 
analysing it. Ile showed, moreover, that the crude liquid sub- 
stance obtained by the action of chlorine on ammonium chloride 
is a mixture of two or perhaps three different chlorides of nitro- 
gen, and that the pure trichloride is only to be obtained by 
subjecting this product, after removal of all sal-ammoniac by 
washing and subsequently draining from water, to the action of 
a rapid stream of chlorine. Iodide of nitrogen has frequently 
formed the subject of investigation, and last year Dr. Szuhay, of 
buda-Pesth, showed that the substance obtained by adding excess 
of ammonia to a solution of iodine in potassium iodide consists 
largely of the compound, NIIT,. The existence of an ioctide 
containing hydrogen had previvusly been indieated by Dr. Glad- 
stone and M. Bineau, but it appears probable that ia presence of 
excess of iodine, the tri-iodide Nl, is also produced in large 
quantity. That halogen compounds of nitrogen containing 
likewise hydrogen are capable of existence would appear, there- 
fore, to be fully proved by the work of Drs. Gattermann and 
Szuhay, and the latter chemist actually succeeded in preparing 
a silver derivative NAgI,, a substance as explosive as the iodide 
of nitrogen itself. 
to show that the formation of chloride or iodide of nitrogen by 
the action of the halogens upon ammonia occurs in two stages, 
hypochlorous or hypo-iodous acid being first produced. When 
a dilute instead of a concentrated solution of iodine is employed, 
no separation of iodide of nitrogen occurs, and the solntion is 
found to contain both ammonium iodide and hypo-iodous 
acid 1101]; the latter 15 readily detected hy means of a reaction 
with potassium iodide in which iodine is liberated, which Dr. 
Seliwanow has recently discovered during the course of his 
work on certain organic derivatives of this acid. Upon in- 
creasing the strength of the solution of iodine, iodide of nitrogen 
at length commences to be deposited, and his is found to occur 
at the expense of the hypo-1odous acid. I fence iodide of nitro- 
gen appears to be formed directly by the action of ammonia 
upon the unstable hypo-iodous acid produced in the first stage 
ofthe rection. A similar explanation is also shown to hold 
with re®pe t to the formation of chloride of nitrogen. It is 
interesting to oly erve that Dr. Seliwanow actually proves the 
existence nf hypo-indeas acid ina solution of ammonia, a fact 
which may perhaps be accounted for by the recent remarkable 
discovery of Prof, Victor Meyer that this so-called acid is really 
endowed with baic properties, When it does react with am- 
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| copious notes, appears ia the Odservatory for May. 
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monia, the chief product, as above shown, is iodide of nitrogen. 
The two equations for the formation of the latter are formulated 
by Dr. Seliwanow as follows :— 


NII, + 1.+ 11,0 =NI11,1+ 1101. 
NH,+ ,HOI=N1,4-311,0. 


THE additions to the Zoological Society’s Gardens during 
the past week include a De Filippi’s Meadow Starling 
(Sturnella de filippi) from La Plata, presented by Sir tarry 
B. Lumsden, C.B. ; two Common  Peafowls (avo 
cristatus,@ @) from India, presented by Mr. Richard Ilunter ; 
a Chicken Snake (Coluber guadrivittatus) from Florida, 
U.S A., presented by Master James W. Philips; a Common 
Boa (Boa constrictor), two Tree Boas (Corallus Aortulanus), a 
Thick-necked Tree Boa (£ficrates cenchris), a Carinated Snake 
(Herpetoaryas cartnatus) from Trinidad, presented by Messrs. 
Mole and Urieh; a Ring-hals Snake (Sefedou heuuchates), 
two Cape Vipers (Causus rhombeatus) from South Africa, 
presented by Mr. J. E. Matecham; a Jaguar (/e/és onga, 6) 
from South America, two Plumed Ground Doves (Gevfelia 
plumifera), two White Storks (Creouia alia), two Vivacious 
Snakes (Zachymenis vivax), two Four-lined Snakes (Coluber 
quadrilineatus), four Green Lizards (Lacerta viridis) European, 
four Dark Green Snakes (Zamenis atrovirens), two Glass 
Snakes (Pseudopus pallasi) from Dalmatia, purchased ; two 
Senegal Youracons (Corjthaix fersa) from West Africa, 
received in exchange; two Barbary Wild Sheep (Ovis 
tragelaphus, 2 9) born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


THE Moon's APPARENT DIAMETER.—A reeent number of 
Ciel et Terre (April 2) contains an article on the moon’s angular 
diameter, by M. P. Stroobant, of which a translation, with 
The 
methods employed in the determination of the apparent diameter 
of oursatellite are (t) micrometer measures, (2) meridian passages, 
(3) heliometer measures, (4) photography, (5) occultation of stars 


| by the moon, (6) eclipses. A comparison of the principal results 


obtained during the present century by these various methods 
indicates that occultations give the most aceordant values, and 
M. Stroobant remarks that the method of oceultation is the 
only one in which the apparent diameter of the moon is not 
augmented by physical or physiological causes. Accurate 
observations of oceultations indicate that the lunar diameter has 
a value lying between 31’ 5” and 31’ 6", but M. Stroobant urges 
that this approximation is not sufficient. Ife concludes by say- 
ing :—‘‘ The application of photography to the determination of 
the exact instant of disappearance or of reappearance of a star 
would permit, without doubt, the attainment of great precision, 
especially when these phenomena occur at the dark limb of the 
moon, or during eclipses, when a number of small stars can be 
observed, . . . About every nineteen years the moon passes 
over the Pleiades in conditions more or less advantageous for 
observation ; this phenomenon will occur next year, Might not 
the oceasion be profitably used in securing a number of photo- 
graphs at various observations ? If these are sufficiently separ- 
ated from one another, it would be possible to deduce a new 
value for the parallax of the moon.” 


Gare’s ComMet.—This comet, for which we gave an 
ephemeris last week, is now very favourably placed for 
observation in the northern hemisphere. Its track lies from a 
point near ¢ Hydra May 7) toncar ¢ Leonis (May 15). I’rom 
South Kensington we have received the following report :—"* The 
comet has been clearly visible to the naked eye far some days 
past, and when viewed with an opera-glass is quite a conspicuous 
object. Observed with the telescope it appears as a large 
slightly clongated nebulous mass with a central condensation, 
Lut with no obvious tail, The spectrum of the comet was 
observed by Mr. Fowler on May 7, and was seen to consist of 
the three carbon bands which have so frequently been recorded 
in other comets. The bands were found to be coincident with 
the corresponding bands seen in the spectrum of the blue base 
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5635. There was alsoa fairly bright continuous spectrum from 
the nucleus.” 


Denntxc’s ComeT.—M. L. Schulhof (str. Nach. 3227) | 
has computed an elliptic orbit for the comet found by Mr. | 
Denning on March 26, as the parabolic elements previously de- : 
termined did not satisfy the observations. The period of the 
<omet appears to be 6°745 years. According to the criterion 
published by M. Tisserand some time ago, the comet is 
identical with either Grischow’s comet (1743 I.) or Blanpain’s 
(1819 1V.), or it may be with both, for the identity of these two 
objects is admitted by some astronomers. M. Schulhof points 
out that it is desirable that Denning’s comet, which is fading 
rapidly, should be followed so long as possible with large tele- 
scopes. Periodic comets can only throw light upon some 
obscure points in celestial mechanics and cosmogony when they 
have been observed during several apparitions. An ephemeris 
extending to May t5 will be found in Nature, vol. xlix. 
p. 556. 

STARS HAVING PgcuLIAR SpecTra.—In dstronomische 
Nachrichten, No. 3227, Mrs. Fleming gives a list of five faint 
objects having spectra of Type V., that is, of bright lines, dis- 
covered fram an examination of photographs of stellar spectra, 
taken at the Peruvian Station of the Harvard College Observa- 
tory, under the direction of Prof. S. J. Bailey. This brings the 
list of bright-line stars up to sixty. ‘Two new nebulz have also 
been found by means of the photographs of their spectra. The 
positions and descriptions of the objects are stated as follows :— 


“ia 1900. Decl. 1900. Description. 
- m. 5 
13 46°5 - 66:1 AST We 
15 100 —45°17 ” 
17 11°8 — 3418 ” 
17 18-2 ~ 43°24 . 
17 38°2 — 46°3 Gaseous nebula. 
18 39°3 8S 27 ‘Type V. 
19 10°5 - 39°47 Gaseous nebula. 


THE IRON AND STEEL INSTITUTE. 


O* Wednesday and Thursday of last week, the 2nd and 3rd 

insts., the annual spring meeting of the Iron and Steel 
Institute was held at the Institution of Civil Engineers ; the , 
President, Mr. E. Windsor Richards, occupied the chair. The 
following is a list of the papers set down for reading and dis- 
cussion :— 

“On the Physical Influence of certain Elements upon Iron.” 
By Prof. A. O. Arnold. 

“On the Capacity and Form of Blast Furnaces.” 
tlawdon. 

“On Scandinavia as a Source of Iron Ore Supply.” 
Jeremiah Head. 

“On the Walrand Process.” By G. J. Snelus. 

“On the Results of Heat Treatment on Manganese Steel 
and their Bearing upon Carbon Steel.” By R. A. Hadfield. 

“On the Analysis of Steel.” By HI. K. Bamber. 

“On the Application of Electricity as a Motive Power in the 
Tron and Steel Industries.” By D. Selby- Bigge. 

*On Methods of Preparing Surfaces of Iron and Steel for 
Microscopic Examination.” By J. EF. Stead. 

“On the Relations between the Chemical Constitution and 
Ultimate Strength of Steel.” By W. R. Webster. 

The last four were taken as read. The usual formal pro- 
ceedings having been transacted, the Bessemer gold medal for 
1894 was presented to Mr. John Gjers, of Middlesborough, in 
recognition of his great services to the iron and steel industry. 

The President then proceeded to deliver his address, which 
dealt chiefly with the economic side of iron and steel production. 
This industry appears to be passing through a period of extreme 
depression, more pronounced even than that of i885. Ino the 
latter year the production of Bessemer steel rails was 706,583 | 
tons. That year was designated at the time as a period of 
great depression, but in 1893 the production of rails was but 
579,386 tons, whilst in 1892 the output was 43,550 tons lower 
€éven than in 1893. The price of these rails, which in 1886 was 
£4 13s. 10d. per ton, fell as low as £3 12s. in 1893. The 
question arose, the President said, whether this diminished 
demand was due (o any falling off in quality of material, excel- 
tency in finished products, or increased cost of manufacture. ' 
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of a candle flame, at approximate wave-lengths 4736, 5165, and | From careful observations which he had made, Mr. Windsor 


Richards was convinced that owr metallurgists and manufac. 
turers still keep a foremost position. The lo<s of the conti- 
nental trade was due solely to protective tariffs, and even the 
imoortation of continental rails was to be attributed to the 
same source, strange as it might seem. The reason for this is 
that to produce steel economically, it is necessary that it should 
be made in large quantities ; in consequence of the protective 
tariff the continental manufacturer is freed from foreign 
competition at home, and can therefore obtain an exorbitant 
price for his goods. This enabled him to sell in foreign mar- 
kets, where he had to meet competition, at a lower price than 
those who had not the same lucrative home market. In fact it 
was necessary to produce largely, and the surplus quantity could 
in this way be sold at what would otherwise he a loss, In face 
of these facts, the President said it was useless to expect relief 
by resource to lahour-saving machinery and other methods of 
cheapening cost, and it was to be remembered that the foreign 
manufacturers could take these up as readily as we could. Tech- 
nical education, he also seemed to think, would be powerless to 
avail us against the conditions he had pointed out. ‘* Never,” 
said the address, ‘‘since the organisation of this Institute (a 
period it may be mentioned of over twenty-five years) has the 
metallurgist experienced a more difficult time than the depres- 
sion we are now passing through. Added to his commereial 
troubles were constant demands from the workmen for either 
higher wages or fewer hours of work. We may well anxiously 
look round to see where markets for our products, and employ- 
ment for our workmen and capital are to come from.” Some 
English steel makers have been building hopes on the relaxation 
of the American tariff, but these hopes the President looked on 
as fallacious, and indeed the United States steel makers have 
been passing through a period of greater depression than even 
we ourselves in this country. 1t is to our colonies, therefore, 
that Mr. Richards teils us we must look for relief, and he points 
out the vast field there is for the further development of rails ia 
India, Australia, and Africa. The introduction of steel for 
rails has not proved an unmixed blessing for the iron and steel 
manufacturer. The President quoted an instance in which 
Goliath rails of 105 Ibs. per yard had been laid down five years 
ago on a continental railway, and it was shown that on the 
basis of the wear already observed during those five years, such 
rails would last a century. The carbon in the steel was from 
“$ to ‘5. Rails are being laid down even harder than this, 
containing from ‘6 to °7 carbon. The extreme hardness obtained 
in this way entailed, the President said, an unnecessary risk. The 
address next went on to speak of the uncertainty of phosphorus 
analyses, and to the desirability of dealing with steel in large 
tmasses, in the ingot. He stated that Messrs. Jobo Brown and 
Co., Sheffield, are having constructed a forging press for steel 
ingots, which will exert a force of tooo tons, whilst ingots 
6 ft. gin. square, and weighing up to 70 tons, are being dealt 
with by the forging press, the appliance used in handling them 
having a capacity of £00 tons. 

The first paper read was hy Mr. G. J. Snelus, and was on 
the Walrand-Legenisel process for steel castings, This process 


| consists of adding to the metal in the converter at the end of 


the ordinary blow a definite quantity of melted ferra-silicon, then 
making the after-blow, turning down when the extra silicon has 
been burned out, and adding the ordinary final additions of 
ferro-manganese, &c., as circumstances required. The advantages 
of this process are that firstly an ordinary Bessemer pig can he 
used with 2 to 3 per cent. silicon, thus insuring a steel perfectly 
free from carbon ; secondly, the combustion of the added silicon 
produces such a large amount of heat at the right time, and so 
rapidly that the metal hecomes very fluid ; the third advantage 
claimed is that as the silicon burns to a solid, it leaves the 
metal perfectly free from gas, and the steel is sound and free 
from gas cavilics ; fourth, that in consequence of the metal 
being so fluid and already free from oxide of iron, the ferro- 
manganese or other substances added, such as aluminium, are 
more effective and remain inthe finalsteel. Another advantage 
secured by this process is that in consequence of the fluidity of 
the metal much more time and facility is given for casting 
operations, The author gave detailed descriptions of experi- 
ments he had seen made with this process, and quoted figures in 
support of his contentions, The system of casiing is, however, 
confessedly expensive, and it would seem to he more especially 
suitable for those engineering works where it is desirable to have 
a steel foundry attached, and in which the demand would 
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naturally not be so continuous as in the case of anestablishment 
devoted entirely to "he production of steel castings. 11 may be 
stated that the price of s‘eel as it stands in the ladle is given as 
4s. 64. per cwt., whilst the cos of a complete installation of 
moderate size would be avout £3500. In calculating the cost 
of the steel inthe ladle. the author appears to leave out the 
tixed expenses. Jt is doubtless a tempting thing to the managers 
of engineering workshons to have their own steel foundry, 
especially as itis of en difficult to obtain castings with prompt- 
ness and punctuality, the advantage of producing all parts 
required at home, and thus haviog control of delivery, is apparent. 
It is very easy, however, to carry this principle too far. The 
lime of a works manager is limited, and without the master’s 
eye there is likely to be much leakage in a department. Manu- 
facturing establishments may be too self-contained, and there are 
many unfortunate instances of works producing everything 
required, excepting dividends. 

-\ short discussion followed the reading of this paper, those who 
spoke being altogether favourable to the process. Unfortunately 
the large number of papers that were on the list made the President 
fearful that the whole programme would not be carried through 
in the twodays, and he therefore closed this first discussion very 
abruptly. Jad he not done so we helieve that the discussion 
would not have been throughout of so flattering a description. 

The next paper read was a contribution by Mr. Jeremiah 
Head, entitled ** Scandinavia as a Source of Iron Ore Supply.” 
Mr. Head has recently made a tour through Norway and Sucden, 
going to the extreme north of the Scandinavian Peninsula, and in 
his paper he discussed the iron-producing capabilities of these 
countries, of which he appears to take a somewhat sanguine 
view. Ile pointed ont that in the case of export duty being 
placed on iron ore by the Spanish Government, the steel 
makers of this country might be pul in an awkward position, 
depending as they did so largely on Bilbao ore. Some of the 
experienced steel makers present, however, by no means agreed 
with Mr, Head in his estimate of the value of Scandinavian 
ore. It would appear that until a railway is constructed to the 
Norwegian coast, which, unlike the Baltic, is free from ice at 
all times of the year, there is not much prospect of a continuous 
supply of ore being obtained from northern Scandinavia. The 
objection that for half a year there is almost continual night in 
this district, was, Mr, Ilead said, an imaginary one, the fact 
being that the Scandinavians carry on their business all through 
the year without trouble. The brilliant moonlight, the 
Northern Lights, and the twilight that exists, aided by the 
reflection from the snow-covered country, enables work to be 
transacted, Mr. Head’s paper contained a great deal of useful 
information on the subject, analyses of the ores being given, and 
figures as to the cost, &c. 

On the second day of the meeting the proceedings were 
opened with a paper by Mr. William llawdon, on ‘ The 
Capacity and lorm of Blast Furnaces." The author com- 
menced with some interesting figures on the increase in capacity 
of blast furnaces; in Cleveland durin: recent years the content 
has risen from abont 6,000 cubic fect to as much as 30,000 cubic 
feet, with the result of increased economy and larger output. 
In discussing the proportions of furnaces, he pointed out that 
the crucible or well of the furnace, that is the part immediately 
above the hearth, has its diameter governed by two considera- 
ions; if it be too large, a pillar of perfectly cold material may 
be formed in the centre of the mass of ore, fuel, &c., contained in 
the furnace ; whilst if the chameter were too small, there would 
not be sufficient space to give the required volume for combus- 
tion in order to obtain a given output. ‘Whe melting zone above 
the crucible mut also be de igned so as to allow an easy pene- 
tranon of the blast through the materials, When air is blown 
into a furnace at has to be expanded by the expenditure of heat, 
Putof air be introduced at a high temperature and already in an 
expandel state, a more tapi! comlustion is obtained with a 
saving of fuel in the furnace. In the case of coli blast being 
weed, in ensity of combu ven dees not spread over a large space, 
and therefore a smaller well sufices, Iigh temperature of 
blast requires a larger arca in the neighbourhood af the tuyeres, 
through which ty admitte! It as ary that the furnace 
neaterials *hodld come down from the upper reaches th srouphly 
heate Land regluced, and in as level a manner a possible over 
the entire area, In or ter te o tain capacity and to support the 
material, nm! allo to prevent too deni packing near the (uyeres 
at the gone of fusion, the blas' furnace ® made with boshes ; 
that 1 tb say, the interior space enlarges suddenly, the walls 
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taking a slope of 60° to So, the angle of repose for dry 
materials being about 45. But when the minerals become 
plastic, the angle of the bnsh requires to be more steep. Above 
the slope of the boshes there is the maximum diameter of the 
barre] of the furnace. When, owing to the relative sizes of the 
wall and the harrel the bosh occupies a large vertical space, 
thus retiring a long way hack, the materials at the sides are too 
far removed from the ascending current of gas, and will come 
down ina perfectly raw state. The author gave an amusing 
example of this error in furnace construction. In one case, 
after a few months’ working it was discovered that some wooden 
sleepers that were originally placcd in to light up the furnace, 
had not heen consumed, and were in fact found only charred on 
the surface, resting near the top of the hosh of the furnace, In 
order toget overthe somewhat conflicting conditions we have here 
treferredin, Mr. }Jawdon and his friend Mr. | lowson had designed 
a furnace of comparatively narrow dimensions, but enlarged at 
the upper part, thus giving, as it were, a second bosh. In this 
way in the higher region where the charge is in a dry and porous 
state and not subject to extreme pressure, capacity is obtained, 
whilst the direct weight upon the lower portions ot the materials 
is reduced. With a furnace of this naturc, which has been in 
work some short time at the Newport Jron Works, the author 
obtained in smelting hematite a fuel economy of 15 cwts. of 
fixed carbon per ton of iron, the weekly output being 932 tons, 
the ore being 50 per cent. One great advantage in the use of 
this form of furnace wonld appear to be regularity of the pro- 
duct, freedom being obtained from that uncertain recurrence of 
white iron which is so often a trouble to the blast furnace 
manager. It should be remembered that the furnace had not 
been in work for any considerable time, and new furnaces nearly — 
always work better than when they have becn in blast a few 
years. On the whole, however, it would seem that Mr. Hawdon 
has made out a very good case for his new form of furnace, and 
indeed the promises are so good that doubtless many more will 
be erected on these lines. 

The remaining paper read at the meeting was hy Prof. J. O. 
Arnold, of Sheftield, and was entitled ‘‘ The Physical Influence 
of Elements on Iron,” Weapproach this paper with despair. 
In the first place, it was one of extreme length and is full of 
facts from cover to cover. In the second place, the discussion 
which followed its reading was of such a nature that many of 
the speeches which had been prepared beforehand, and were 
read by their authors, were really of the nature of papers in 
themselves, Indced one speaker, Mr. Hadheld, of Sheffield, 
had prepared a paper of some length which had heen called 
forth by Mr. Arnold's monograph, and extracts from this were 
read by the author during the discussion. M. Osmond, Prof. 
Roberts-Austen, Sir Lothian Bell, and Mr. Gowland had 
also prepared what in effect were separate monographs 
on the subject; whilst Mr. Stead, of Middleshorough, 
spoke at considerable length. In addition to these there 
were several other speakers. We could not abstract Prof. 
Arnold's paper in anything approaching the space we have at 
our disposal here, important and interesting as the subject is; 
and even could we do so, it would be hardly fair to these who 
took opposite views to him, as we cannot reproduce their argu: 
ments. Under these circumstances we must content ourselves with 
giving the very briefest idea of the subject, referring our readers 
to the Zransactions of the Institute for iull information. 11 will 
be remembered that at a meeting of the Institute of Mechanical 
Ingineers, Prof. Arnold made a very strong attack upon 
the report presented by Prof. Roberts-Austen as chairman of the 
Alloys Research Conmnittee of that Institution, Prof. Roberts- 
Austen in his report adopted the theories brought forward 1 
M. Osmond in regard to the critical points, or evolutions of 
heat during the cooling of mild steel, (rom a temperature of 
tooo” C. These ernical points were: firstly, the slight 
evolution of heat at S50. C. ‘This point is known as Arge 
Secondly, a faint disengagement of heat at about 750° C., the 
paint Ar,, the third point Ar,, is at about 650 ; the latter ts 
almost absent in very mild steel, but becomes highly accentuated 
in steels high in carbon, and was therefore duc to a combination” 
of iron and carbon to form the definite carbide Ie; C, Me 
Osmond maintained, what Prof, Arnold designated the ** start 
ling theory,” that the point Ar, marked the vital change of the 
passage into ordinary soft iron of an allotropic modification of 
Iron (existing at temperatures above the critical point) of ada: 
mantine hardness, ‘This allotropic foro. M. Osmond named 
Biron to distinguish itfrom aor soft iron. Ie further stated 
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that the hardness conferred upon tool steel when plunged at a 
good red heat into cold water was due, not to carbon, but to the 
presence of 8 iron, rendered stable at low temperatures on being 
suddenly chilled in the presence of carbon, the last-named ele- 
ment, as such, possessing a comparatively insignificant harden- 
ing influence, M. Osmond also said that an investigation made 
on a series of alloys had verified Prof. Moberts-Austen’s law that 
the influence of elements on iron is in accordance with the 
periodic law. ‘These, briefly, are the points on which Prof. 
Arnold joined issue ; and in order to support his contention, 
he has made a vast number of experiments which he claims, if 
we understood him correctly, entirely upset the theories of M. 
Osmond and Prof. Roberts- Austen. 

The paper by Mr. IJadfield, to which we have referred, is 
entitled ‘‘ The Results of }leat Treatment on Manganese Steel 
and their Bearing upon Carbon Steel.’’ Mr. Eladfield’s 
connection with that remarkable alloy of iron known as 
manganese steel is well! known, and the great difficulty with 
which it is magnetised renders it especially interesting in 
connection with this subject. During the discussion Mr. 
Hadfield showed that manganese steel may be made magnetic; 
in fact he produced a bar which was distinctly affected by the 
magnet at one end, whilst at the other end there were no 
magnetic properties, We must, however, refer our readers to 
the 7rausactions for the many interesting details con.ained in 
this paper. The meeting terminated with the usual votes of 
thanks, 

The summer meeting this year will be held in Belgium, 
eommencing on Monday, the 2oth August, when members will 
assemble in Brussels. The meeting will extend until the 
following Friday, so as to give members an opportunity to 
travel home on the Saturday. 


THE ROYAL SOCIETY'S CONVERSAZIONE. 

THE first (or gentlemen’s) soiree of the Royal Society took 

place on the evening of May 2, in the Society’s rooms at 
Burlington Ilouse. There were numerous exhibits, and it will 
be seen from the following summary that most branches of 
science contributed evidences of progress. 

Prof. Hunter Stewart and Mr. Henry Cunynghame exhibited 
apparatus for miero-photography. 

Experiments in persistence of vision were shown by Mr. Eric 
S. Bruce. 

Mr. J. Theodore Bent exhibited antiquities and anthropo- 
lagical objects from the Ifadramoot, Southern Arabia. 

Two models of the South Lodge Camp, Rushmore Park, 
Wiltshire, an entrenchment of the Bronze age, before and after 
exeavation, with the relies therefrom, were shown by General 
Pitt-Rivers ; and also two models of the Ilandley Hill entrench- 
ment before and after excavation, on the same seale as the South 
Lodge Camp, with the relics therefrom. 

New Dicynodont reptiles from South Africa were exhibited by 
Prof. 11. G. Seeley ; and a skull of Deuterosaurus. 

Mr. Richard Kerr showed an ovate palivolithic implement 
and two molar teethof AAinoceros tichorhinus, foand by him 
in brick-earth at St. John’s-road, Radnor Park, Folkestone, in 
August 1893. 

Chemistry was represented by Dr. J. 11. Gladstone's exhibit 
of early specimens of partly soluble cotton xyloidin, and of 
Austrian gun-cotton for military purposes. In 1847 the ex- 
hibitor prepared xyloidin from starch and from cotton,  IlLis 
Specimens have all spontaneously decomposed, except those 
shown, which are mixtures of the soluble cotton xyloidin 
and ordinary gun-cotton, 

Some maps and plans which accompany the Report on 
Nile Reservoirs, recently published by the Egyptian Government, 
were exhibited by Prof. J. Norman Lockyer. 

Mr. J. Wimshurst exhibited models showing an improved 
method of communication between shore stations and light-ships, 
or other like purposes. 

Mr. k. E, Crompton showed an electrically heated altar 
and electiically heated soldering bits for soldering and brazing ; 
and a potentiometer, to measure electromotive forces, from 
0001 to 1500 volts, correctly to 1 2000; and Sir David 
Salomons showed some new phenomena in ‘‘ vacuum tubes.” 

_ Mr, Owen Glynne Jones*exhibited his absolute and relative 
viscosimeters. 
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Prof. Roberts-Austen’s exhibit comprised an ink-recording 
pyrometer, consisting of a thermo-junction of platinum and 
platinum iridium attached to a dead beat galvanometer, and a 
series of pyrometric curves obtained by photographic recorders in 
different iron works, and showing (the temperature of the hat 
blast used in smelting iron. 

Mr. A. E. Tutton exhibited an instrument of precision for 
producing monochromatic light of any desired wave-length, and 
an instrument for grinding section-plates and prisms of crystals 
of artificial preparatinns accurately in the desired directions. 
(Both these instruments are described in Nature, vol. xlix. 
P. 377-) 

Dr. Karl Grossmann and Mr. J. Lomas exhibited crystals of 
ice (bexagonal hopper) and photographs. 

Dr. Karl Grossmann showed some specimens of Obsidian 
from Iceland. The specimens were brought by the exhibitor 
from the Hrafntinnubrygeur in Iceland (N.E.) Vhe large 
specimen showed conchordal fracture, evidently produced on 
falling from a cliff. The smaller specimen shows flow 
structure. 

A twin-elliptic pendulum and pendulum figures were ex- 
hibited by Mr. Joseph Goold; and a glass model, showing a 
method of transmitting force by spheres or discs, by Mr. 
Killingworth I[ledges. 

An exhibit which attracted much attention was M. Moissan’s 
electric furnace, and specimens of chemical elements obtained 
by means of it: vanadium, chromium, molybdenum, tungsten, 
uranium. The furnace consists of a parallelopiped of limestone, 
having a cavity of similar shape cut in it. This cavity holds a 
small crucible, composed of a mixture of carbon and magnesia. 
The electrodes are made of hard carbon, and pass through holes 
cut on either side of the furnace, meeting within the cavity. 
For the purpose of certain experiments a carbon tuhe was fixed 
in the furnace at right angles to the electrodes, and so arranged 
as to be 10 mm. below the are, and about tbe same distance 
from the bottom of the cavity. This tube contains the material 
to be heated, and by inclining it at an angle of ahout 30° the 
furnace may be made to work continuously, the material being 
introduced at one end of the tube and drawn off at theother. A 
temperature of about 3500° C. is produced. The metals are re- 
duced by heating a mixture of their oxides with finely divided 
carbon, and for this purpose a current of about 600 ampéres and 
60 volts is employed. M. Moissan has not only succeeded in 
reducing the most refractory metals, but has fused and volatilised 
both lime and magnesia. Nearly all the metals, including iron, 


) manganese, and copper, have also been vapourised, whilst by 


fusing iron with an excess of carbon, and then quickly conling 
the vessel containing the solution of carbon in molten iron by 
suddenly plunging it into cold water, or better into a bath of 
molten lead, he has been successful in producing small colour- 
less erystals of carbon, identical in their properties with natural 
diamonds. 

A new harmonic analyser was exhibited by Prof, Ienrici. 
This analyser differs from that shown last year by an im- 
proved integrating apparatus. The maker, Herr G. Coradi, of 
Ziirich, has introduced a glass-spbere, whereby all s//pp/ne has 
been avoided, and greater compactness has been obtained. 
The instrument exhibited gives only one term (two coefficients) 
in Fourier’s expansion ata time, but on going six times over 
the curve to be analysed as many terms can be obtained. 
There is no difficulty in introducing more integrators in the 
same instrument, and one has been made which gives five terms 
on going once over the curve, and ten in going twice over it. 

Callendar and Griffiths’ long distance direct-reading electrical 
thermometers and pyrometers were shown by Mr. Ic. il. 
Griffiths ; and a torsional ergometer or work-measnring machine, 
used in connection with a mechanical integrator and as an 
electrical governor, by the Rev, F. J. Smith. 

Mr. Henry Wilde showed bis magnetarium for reproducing 
the phenomena of terrestrial magnetism and the secular changes 
in its horizontal and vertical components, and a magnetometer 
for showing the influence of temperature on the magnelsation 
of iron and other magnetic substances. 

Polyphase electric currents were illustrated by Prof. Silvanus 
P. Thompson, with models and experiments. 

The Marine Biological Association contributed living pelagic 
larvie, &c., from Plymouth, examples of the echinoderm fauna 
of Plymouth, and a hybrid between brill and turbot. 

Mr. Ilenry A. Fleuss showed a mechanical pump for the 
rapid production of very high vacua, and vacuum tubes ex- 
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hausted by it; and Mr. I]. N. Dickson his charts and sections 
showing the temperature of the water in the northern and 
western parts of the North Sea and the Faroe-Shetland Channel 
at all depths, August tSo3. 

Dr. H.R. Milland Mr. Edward Heawood exhibited bathy- 
metrical maps of Windermere, Ullswater, Coniston Water, 
Derwentwater and Bassenthwaite, Buttermere and Crummock, 
Ennerdale Water, Wastwater and Ilaweswater. Contour lines 
at each 25¢feet of depth beneath the surface were shown, and the 
configuration of the basins was thus for the first time accurately 
delineated. 

Prof. J. Norman Lockyer exbibited photographs of stellar 
spectra taken with a 6-inch objective prism of 45), and photo- 
graphs of the great sun-spot of February tSo4, taken at Dehra 
Dun. 

Living larve influenced by the colours of their surroundings 
were exhibited by Prof. E. 8. Poulton; and microscopic slides 
illustrating the behaviour of the nucleus during spore formation 
in the hepatica, by Prof. |. 13. Farmer. 

Photographs of diffraction and allied phenomena were ex- 
hibited by Mr. W. B. Croft. The photographs showed Newton's 
rings, reflected and transmitted ; Grimaldi’s fringes; Fresncl’s 
interference from a bi-prism ; Arago’s shifting of bands to- 
wards the denser medium; Talbot’s bands. The shadows of 
needles, wire gauze, perforated zinc, a screen with circular 
holes, opa yue circular screens with Arago's bright centre. A 
comparison of the diffraction of Fresnel with that of Fraun- 
hofer and Schwerd ; the diffracting ob’ect consists of groups of 
small circles of light. Uniaxal and biaxal crystals ; conical 
refraction. 

Specimens demonstrating some phenomena of chemiotaxis in 
inflammation were exhibited by Mr. W. 2B. Ulardy and Dr. 
A. A. Kanthack. 

Prof. Marshall Ward showed apparatus employed for 
observing and measuring the growth of bacteria, fungi, and 
other micro-organisms under different conditions under the 
microscope. ‘The essential feature is the culture-cell. It has a 
quartz Noor, and is capable of holding large quantities of water, 
an] thus while letting the light-rays pass does not rapidly vary 
in temperature. Ly the side of the culture-cell containing the 
hanging-drop in which is the organism under observation, isan 
exactly similar cell, but with a small thermometer in it, the 
blackened bulb of which is in the cell, ancdigives the temperature 
tude the latter. The rest of the apparatus consists in the 
Measuring eye-piece ; the screens of coloured glass, varions 
liquids, &c., for growth in different kinds of light ; and a warm 
chamber in which the whole microscope can be enclosed and 
kept at known temperature. 

A demonstration of the trails of Oscillatorize formed the 
exhibit of Mr. J. G. Grenfell. 

Prof. KE, Waymouth Reid exhibited microscopic specimens 
illustrative of the process of secretion in the skin of the cel. 
The chief point of general interest in the process is the peculiar 
manner in which the surface of the skin is cast off when the 
animal is stimulated. 

Prof. G. B. Howes exhibited eggs and young of Ceratodus 
f teri, and a male of Lefidvsiren paradoxa, 

Mr. 1. J. \llen showed nerve elements from the ganglia of 
Jobster embryos ; and Dr DL. Sharp a collection of white ants 

Termitite). 

‘specimen and drawing of the South American mud-fish, 
Legit iren pirtd x7, was exhibited by Prof, , Ray Lankester, 

dee NAIUKE, vol. xlix yp. 555. 

Vr. Nlexander Muirhead exhibited a new form of Lord 
Kelvin’s siphon recorder, Muirhead's artificial cable, and Muir- 
heals automatic curb transnutter. Lord Kelvin's siphon 
recorder and Muirhearl’s automatic curl transmitter were shown 
MN Operation 19 connection with an artificial cable of the same 
capacity and conductor resistance as the Atlantic cable, which 
is to be laid next July by the Anglo- American Telegraph Com- 
pany. Capacity of artificial cable Soo microfarads ; resistance 
of conducter 3350 18..\. units. 

Demonstrations by means of the electric lantern took place 
during the evening, lr. Wo. 1. Seott showing photographs 
from cctiovs in Dr. WoC. Williamson's collection, illustrat- 
ing the microseoyic structure of fossil plants from the coal- 


measures. The lantern was also uted by Prof. 1. B. 
Poulton, who exhibited tllwstrations of recent work Upon 
the influence of environment upon the colour of certain 


Lepilopterous larwe. 
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such as occur in nature, have heen shown to influence the 
appearance of many twig-like larve in such a manner as to con- 
ceal them. During the summer of 1893 certain Jarvee of two 
species (Gastrufacha guercifolra and Oteuteptera bidentatay 
were surrounded, during their growtb, with lichen-covered 
twigs. Larvze thus treated developed lichen-like marks upon 
the body. 


THE RELATIVE SENSITIVITY OF MEN AND 
WOMEN AT THE NAPE OF THE NECK 
CH GRIMES WES: 


“THE difference in the sensitivity of the two sexes bas been 

discussed often and from various points of view, but still, 
as it would seem, upon insufficient data. More observations 
being wanted, JI submit the following, partly for such 
value as they have in themselves, partly to show an easy 
method of observation which others may pursue with advan- 
tage, and partly as a good illustration of the method of per- 
centiles, or centiles, 

The test employed is one of a familiar kind, made with the 
pints of a pair of compasses, and usually associated with the 
name of Weber. If one person becomes just conscions of the 
doubleness of the pricks when the distanee between the points 
is a, and another person does so when the interval is 6, then 
the ratio of @ to 4 may fairly be taken to express the relative 
obtuseness of the two persons, so far as coneerns the form of 
sensitivity tested, and the inverse ratio of Ato @ to represent 
its relative delicacy. The particular test used was one 
that has three especial merits: it requires no minuteness of 
measurement, no uncovering, and the person tested is unable 
to see the operation, It consists in pressing the points of the 
compasses against the nape of the neck and across the line of 
the spine, while the experimentee sits with his or her head 
bowed forward. The just-pereeptible interval at the nape of 
the neck averages as much as half an inch or thereabouts, 
while its variation in different persons is large. Consequently 
there is no need for extreme delicacy of measurement, neither 
coes the varying thickness of cuticle cansed by various degrees of 
usage, interfere materially with the results, as it does when like 
experiments are made, as is usual, on the finger-tips. The 
varying delicacy of perception due to diffcring amounts of 
practice is here entirely eliminated, because all persons are 
equally unpractised, no one occupying himself or herself in 
attempts to discriminate between two simultaneous pressures 
on the nape of his or her neck, while everybody has life-long 
practice in discriminating roughnesses, th ugh m various and 
unascertainable degrees, with his or her finger-tips. There are 
parts of the body, such as the back, which are still less dis- 
criminative than the nape of the neck, hut there is no other 
equally suitable part that is so get-at-able, in respect to the 
the ordinary dress of man or woman Lastly, the attitude of 
the person who is being tested, entirely precludes him from 
watching the operator, and guessing from the hands or move- 
ments of the latter, whether he is applying (wo points, or only 
one, at the moment when be asks whatisfelt. The observations 
were all made by Sergeant Randall, who superintends my 
laboratory ; he employed the two points of a Flower’s crani- 
ometer, which was handy for use, as it was wanted to make 
other measurements of the same persons. The observations 
were carried on for some months, until a sufficient number had 
accumulated to justify discussion, Stature was included among 
them, but, failing on examination to trace any notable relation 
between stature and the just-perceptible interval on the nape of 
the neck, I have disregarded stature altogether in the following 
summary, and age too, so far that the person tested was often 
pot fully grown. 

The observations made on males and females, respectively, 
are summarised in the first and third lines of Table I. Their 
sums, reckoned in each ease from the beginning of the series, 
are entered in lines 2 and 4, while the percentages of those 
sums are given in lines 3 and 6, but solely for the purpose of 
graphic projection in the form of dots, in Fig. 1. Those dots 
are joined by straight lines, forming traces lor the males and 
females respectively, The lengths of the ordinates to the traces, 
which are drawn at the 1oth, 20th, &c. divisions of the base, 
are the roth, 20th, &c. percentiles, or centiles; or, in still 
briefer language, the ist, 2nd, &c. “deciles,” Their values, 


Vaniously coloured twigs and shoots, | obtained by simple interpolation from the entries in lines 
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1 and 2 of Table I., are entered in Fig. 1. Thus 13°S milli- 
metres is the just-perceptible interval of the median man, and 
11°8 that of the median female. In one sense, but only in an 
imperfect one, the relative sensitivity of the two sexes is given 
by these figures as being about 7 to 6. Much mare has, how- 


TA 


Length 


* These figures are protracted in both cases as 90°5, inasmuch as the 
jcorrection reasonable as well as convenient. 


sever, to be specified before the relation can be adequately ex- 
pressed, because it is obvious from the diagram, that what is true 
for persons having medium sensitivity, is not true for those having 
high, and still less for those having low, sensitivity. Weare, haw- 


11-8 
10-2 I @ 
Fema 


410° Jo" 


20° Ga? sae 


Fic. 1.—Traces and deciles from observations. The dots refer to the ob- 
| served values as given in the 3rd and 6th lines of the tahle. ‘They are 
connected by straight lines. ‘The figures are the values of the corre- 
sponding deciles—that is, of the ordinates to the traces erected at each 
successive lenth part ofthe base. 


pver, able to specify what is wanted very compendiously, because 
both of the traces conform fairly well to the law of frequency of 

ror, at least hetween the limits of the rst and the oth decile. In 
te case of mals, the median is taken at 3°50 millimetres, and 


“ 
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Fic. 2.—Deciles and curves by calculation. 
Data for males: median = 13°50, 7 = 3°25 mm. 
Data for females : median = 12'00, y = 3°70 mm. 


he y (= half the difference between the two quartiles, a value 
vhich is identical with that of the + frobad/e error of a single 
bservation) at 3°25; in females, the corresponding values are 
3°70. <A somewhat nearer approximation ta the 
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observed values could be obtained by closer attention to the 
second decimals, but such minuteness is uncalled for in a case 
like this. It will be seen from columns B, C, and 4, ¢, in 
Table II., that the sums of the observed and calculated deciles 
closely accord, and that the differences between the several 


BLE I, 


‘ummary of Observations of 932 Jlales and 377 Females, showing the number in whom a justeperceptible feelin of doubleness was 
ay 2 3 ‘o ao 5) 
given by the pressure of two points across the nape of the neck, and separated by the various intervals, as below. 


of the just-perceptible interval in millimetres 


= z5 | eAbuoe 

a3 * 7 8 9. [10. rr., 22. 13.) 34. 1g. 16. 17, 18.0 ay. 20, 21. 22. 25, 24! es 

= —— = ! = z 2 = — 

Number of Males a : 32 tomes 40 49 84 56 5S) 46) 71116 67 65° 4 32°35) 26 25 10, G 29 932 

Sums from beginning . 3 32 51 74 115 1641248 304 362 408,479 595 662 727 771 803838 $64 857897 903 932 

Reduced to per-cents. 3 | & & te GS) ey ee Bye o Gy Ob Se Sy Gel os of le Cy 100 | 

Namber of Females ; ‘4 Can Smee 23) 32U 90m 24) 25 19] .27) 28’ 23 15 S16 1S Fam Ge 10! 377 

{Sums from beginning. 3 23 38 61 $4 116146 1701193 212 239 267 290 305 310 326 344 351 359362 367 377 | 

Reduced to per-cents. . Geel Omiomee2 3H 39 45 51 54 63 71) 77 St S2) 87 91° 93 95 96 » 109 | 


uccordance of the two preceding and of the four subsequent entries make the 


pairs of them, headed B—C and é—c, are as nearly alike as we 
have a right to expect. The caleulated deciles, and the curves 
drawn through them, in Fig. 2, may therefore be accepted as a 
just rendering of what is more roughly indicated by the obser- 
vations in Table I, and Fig. 1. In the following remarks 
reference will be made almost exclusively to the calculated 
values, but the results can and will usually be checked by 
reference to the observed ones, with which they tally sufficiently 
well. 


TABLE IT. 
Mates. FEMALES. 
S = = ees 
S 
| @ Deciles. o Deciles. 5 
aS Zé iS As 
2 a ene a “SS 28 
_ © ee OS ’ g ee 
Ge w & 4 £9 3) 6 cae 2h 
| e = 3 o oa a 1 ese es 
are 2 = m ae v = Cin 26 
ot nw 3 =5 a oe On a 
ca: 5 N ge ge] g aul Pe 
4 B v 2 ac = 
| & & = Soe & oc |, See) | Ge 
} € 4 a & = 3 go aie 
eS Soy pS 
O 
A. LB. (Gr Be. at. 6. ees b—c. 
Oo m.m. m. m-m. m. 
lo 9s V4 773 +008 38h Go 50 86+1'0 
20 186 93 94 On 758 ae? 2 719 102 
30 280 106 1o'9 Oe TS | Se gl -o'2 
40 373 12°3 [2-2 +071 151 10°2 io‘6 -oO'"4 
50 466 8 613°8 13°55 +0°3 189) 11'S 120 -0oO'2 
60 559 147 gS ort 82268 113-5 1344 +0°! 
jo 652 158 1671 -0'3 264 14°9 14°9 o'0 
Som 7aGme 7-4 176 -o'2 302 168 167 +0°r 
99 $39 20°0 19.7 O73 85598 197 NC) Canta 7, 
Sums — 121°3 121°5 — — 1094 1081 — 


The average ratio between the sensitivities of the females and 
males is the sameas that between the sums (or means) of columns 
Candcin Table IL, namely as 125°5 10 108°t; or to speak 
more modestly, as no trust can be reposed on the minute pre- 
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cision ot such values as these, the average delicacy of female 
discrimination hetween the two points is to that of the male, in 
a ratio that lies somewhere between 7 to 6and S$ to 7, or 
thereabou’s. 1t will be recollected that the former ratio was 
that between the median female and the median male. 

The -aratriity of the discriminative power appears from the 
observations to he distinctly higher among females than among 
males. Measuring itin the usual way, by the half difference 
between the two quartiles, which is the same thing as the 
prota’ Jc enrcr of a single observation, or else by any multiple 
of this, as by the mam error, we find that the variability among 
females is to that among males as 3 70 to 3°25, say as § to 7. 
It is in consequence of this that so large a ditference is shown 
letween the relative sensitivity of the two sexes, at the right 
and left extremes of their respective curves in Vig. 2. We tind 
from Table II. that the value of C—c at the 1st decile is 2°3 milli- 
meties, and at the gth decile it is only 07, the diflerences 
between the intermediate pairs decreasing regularly. The 
regularity of the decrease is not apparent in the actual obser- 
vations, 
in what we sce there that is incompatible with Fig. 2, while 
the fact of the difference between the right ends of the traces 
being much less than that between the left, is conspicuous. 

Is st. however, a physiological fact that women are more 
variahle than males in respect to discriminative touch, or are 
the observations affected by any extraneous cause of variahility ? 
I think that the recorded variability may in a very small part 
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s shown in Fig. 1, norin Table J., still there is nothing * 


he accounted for by the fact that women vary much more than | 


men in the exercise of sustained attention, Carelessness would 
affect the results in the same direction as diminished sensitivity. 
Thus suppose one part of a large number of persons who were 
all really alike in sensitivity, to be very careless, and the re- 
mainder to be scrupulously careful ; the minds of the careless 
would be apt to wander; they would then fail to notice the 
first just-perceptible sense of doubleness, and would appear, in 
consequence, to be more obtuse than the careful ones. Though 
the range of variability was in reality s2/, the existence of care- 
lessness would introduce variability into the records. Some 
women are religiously painstaking, as much so as any men ; but 
the frivolity of numerons girls, and their incapacity of, or un- 
willingness to give, serious attention, is certainly more marked 
than among men of similar ages. Women may, however, be 
really more variable than men in respect to sensitivity, because 
they seen) more variable in a few other respects, such as in stature 
and obesity. Many more very tall girls are 10 be seen now-a- 
days among the upper classes than formerly, but the run of the 
statures among men has not altered quite so much. The 
multitude of extraordinarily obese women who used to frequent 
Vichy for the cure of [atness, were wonderful to behold ; but 
they are no longer to be scen in their former abundance, as 
the fashion of treatment has changed within recent years. 
Again, it appears that women vary much more widely than men 
190 respect of their morality ; 10 which assertion 1 would quote 
Tennyson as a corroborative witness, who writes as follows, in 
Merlin’s soliloquy on the character of Vivien: 
'forwen at most differ as heaven and earth, 
ft women best and warst av heaven and hell.” 

Since fig is true to scale, it is easy to utilise it 
for ascertaining the class-place of any man or woman in 
respect to the forat of sensitivity now in question, The whole 
process woull be as follows :—Take a pair of compasses, 
aod fin} woh them by experiment the just-perceptible 
interval across on the nape of the neck of the person tested ; 
then apply the compasses, to Fig. 2, keeping one (the lower) of 
its pointy always on the base line of the Fig., and holding the 
compastes so that the line joining ats points shall be perpendi- 
cwart> that base line. Slide the lower point of the compasses 
along the hae Jone until the upper point touches the male or 
female trace, as the @ se may te; then read off the grade at 
which the lower point stam on the base line. 
he 35 « we thereby leara that 35 per cent, of the same sex have 
more senuvity than the person tested, and that 65 per cent. 
have In Sinalarly for any atler value. 

I) wenlll, Dthink, be well worth tie while of an inquirer to 
repmat these tert, to revise ay result. and ty pursue the subject 
moch ftw Tf any «ne should feel ci po el todo so, I would 

gem that be *heuld make his meavurcinents with the cheap 
form of bow compaeees, in commacn use by carpenters, The 
lem sre conneted wt bya joint, bat by a pring which tends 
to separtte thea, anil they are brought together to any desired 
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interval by turning a screw with the finger and thumb, which 
overcomes the spring. he interval between the points could 
easily be measured on a separate scale ; all the more easily, if 
there were a slight depression at the zero point of the scale, in 
which one leg might be securely rested. 

FRANCIS GALTON, 


= 
THE RELATION OF WA TIIEME TICS Fe 
LEN GILES ENANGD 
\ ATHEMATICS has been described in this room asa good 
¥ servant but a bad master. 1t will be my duty this even- 


ing to prove by suitable illustration the first half of the proposi- 
tion, and to show the service mathematics has rendered and can 


In our charter the Institution of Civil Engineers is defined as 
“4 society for the general advancement of Mechanical Science, 
and more particularly for promoting the acquisition of that 
species of knowledge which constitutes the profession of a Civil 
Engineer, being the art of directing the great sources of power 
in nature for the use and convenience of man, as the means of 
production and of traffic in states both for external and internal 
trade, as applied in the construction of roads, bridges, aqueduets, 
canals, river navigation and docks, for internal intercourse and 
exchange, and in the construction of ports, harbours, moles, 
breakwaters and lighthouses, and in the art of navigation by 
artificial power for the purposes of commerce, and in the con- 
struction and adaptation of machinery, and in the draidteell 
cities and towns.”” No better definition can, I think, he found 
for our profession than that it is the art of directing the great 
sources of power in nature for the use and convenience of man. 
It covers all that the widest view of our work can include, and 
it excludes those applied sciences, such as medicine, which d 
with organised beings. Mathematics has to deal with ai 
questions into which measurement of relative magnitude enters, 
with all questions of position in space, and of accurate detere 
mination of shape. [ngineering is a mathematical science ina 
peculiar sense. Medicine, the other great profession of applied 
science, has but little to do with questions of measurement of 
magnitudes, or of geometry; but the engineer finds them enter 
into everything with which he has to deal, and enter in the most 
diverse ways. The thing he has to determine is that the mea Ss 
he employs is enough and not unnecessarily more than enou 
to attain the end in view. for this he must numerieall 
measure the end and the means and see that they are justly pro: 
portioned to each other. It is useless this evening to waste ime 
proving, what all will admit, that no one can be even the 
humblest engineer without a knowledge of arithmetic and 
enough of geometry (o enahle him to read a drawing, that some 
trigonometry, some rational mechanics and a knowledge of pro- 
jections, is a very useful part of the mental equipment of a 
draughtsman. Jt is hardly necessary to call attention to the 
great economy in the labour of calculations effected by the use 
of logarithms, a mathematical instrument for which we are 
indebted to Napier. We may with more profit examine what 
ue the higher mathematics can he to the practical engineer, 
and what has heen done in the past for engineering hy its aid. 

Judging from etymology, mathematics must have heen hegun 
by engineers ; for surely geometry is the work of the car 
measurer or land surveyor, But since the prehistoric tim 
when geometry was initiated, engineers have not added muc 
that is new to mathematics. ‘They have rather sought amidst 
the stores of the mathematician and selected the handiest mathe 
matical lool they could find for the particular purpose of th 
moment, but have done little or nothing in return in the way 0 
improving the tools which they borrow. In this respect the ree 
lation of engineering to mathematics differs much from iS 
relation to experimental physics. In electricity, magnetism and 
heat, cnpincers have from their practical experience repeated 
corrected the ideas of the theorists, and have started the science 
on more accurate lines. four subject (o-night had been the use 
of the practical applied science of engineering in promoting the 
development of pare mathematics, we should speedily find that 
there was hardly any material for discussion, “The aceounl 
being all on one side, let us see (o what the debt of the engineer 
to the mathemaucian amounts, 

There as no departinent of practical engineering in which th 
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application of mathematics is more familiar than in that which 
relates to the calculation of the strength and rigidity of structures 
of various kinds. It is impossible to take up any book dealing 
with the subject without finding that it ts crammed either with 
matbematica! formulz, or with geometrical figures. The question 
is not whether mathematics is necessary to an adequate com. 
prehension of the subject, but whether analytical or purely 
geometrical methods are more convenient. Of course one 
might occupy many lectures in discussing the practical appli- 
cation of mathematics to the question of bridge building, roofs, 
guns, shafting, and the like. Our object must he to illustrate 
by various examples rather than to attempt anything like a 
complete discussion. 

Consider the case of a long strut, so long that its transverse 
dimensions can be regarded as insignificant in comparison with 
its length. Whilst the strut remains perfectly symmetrical about 
its middle line, its strength will depend only upon the resistance 
of the material to crushing. Everyone knows that this would 
be an inadequate conclusion; we have to consider another 
element, namely, its stability, that is, we must examine what 
will happen to the strut if from any cause it is displaced some- 
what from the direct line between its extremities. A mathe- 
matical discussion of the question results in a differential equa- 
tion of the second order with one independent variable. Upon 
consideration of this we are enabled to see that if the thrust 
upon the strut be less than a certain critical value, a slightly 
bent strut will tend to return to its straight condition ; but 
that if the thrust upon the strut be greater than this critical 
value the displacement will tend to increase, and the strut will 
give way. Further, that the critical value will depend upon 
whether one or both of the two extremities of the strut are held 
free, or whether they are rigidly attached by flanges or other- 
wise, so that the direction of the axis of the strut at this point 
must remain unaltered. Again, we infer that if the ends are 
held rigidly fixed, the length of the strut may be twice as great 
fora given critical value of the thrust as if the two ends are [ree to 
turn. We can also infer what the critical value will be for 
struts of various lengths and of varying cross sections. This 
critical value depends not upon the resistance of the material to 
crushing, but upon its rigidity. 

Anolber example, baving a certain degree of similarity with 
the case of struts, is that of a shaft running at a high number of 
revolutions per minute, and with a substantial distance between 
its bearings ; for simplicity, we will suppose that there are no 
additional weights, such as pulleys, upon the shaft. How will 
the shaft behave itself in regard to centrifugal force as the 
speed increases? In tbis case, so long as the shaft remains 
absolutely straight it will not tend to be in any way affected by 
the centrifugal force, but suppose tbe shaft becomes slightly 
bent, it is obvious to anyone that if the speed be enormously 
high this hending will increase, and go on increasing until the 
shaft breaks. In this case also we may use mathematical 
treatment ; we find that the condition of the shaft is expressed 
by a differential equation of the fourth order, and from con- 
sideration of the solution of this equation we can say that if the 
speed of any particular shaft be less than a certain critical 
speed, the shaft will tend to straighten itself if it he momentarily 
bent, but that, on the other hand, if the speed exceeds this 
critical value, the bending will tend to increase with the probable 
destruction of the shalt. I do not know that either of these 
two questions can be properly understood without some know- 
ledge of differential equation, 

A problem having a certain analogy to those to which I have 
just referred is that of hollow cylinders under compression from 
without, such as boiler tnbes. Whether the tubes be thick or 
thin, so long as they are perfect circular cylinders, they should 
Stand untilthe material was crushed. But if the tubes are thin, 
what will happen if the tube from any cause deviate ever so 
little from the cylindrical form? ‘The solution cannot be 
obtained without a substantial quantity of mathematics. 

The next illustration shows how a mathematical conclusion, 
correct within the limits to which it applies, may mislead if ap- 
plied beyond those limits, and how a more thorough mathema- 
tical discussion will give a correct result. Considering a case of 
Shafting in torsion it was shown by Coulomb that the stiffness 
and strength of a shaft having the form of a complete circular 
eylinder could be readily calculated if the transverse elasticity 
of the material and its resistance to shearing were known, From 
the complete symmetry about the axis it is evident that points 
which lic in a plane perpendicular to the axis before twisting will 
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still be in that plane when the shaft is twisted ; it is also clear 
that the angle through which all points in the same plane move 
will be the same; hence the problem was as simple as problem 
could be, But many who had occasion to make use of Coulomb’s 
results gave them an application which was wholly unwarranted. 
They assumed that they were equally applicable to other cases 
than complete circular cylinders ; they assumed in fact that every 
point of the material which lay in a plane perpendicular to the 
axis would remain in that plane when the shaft was twisted, 
whether the shaft was symmetrical about its axis or not, and they 
consequently arrived at very erroneous results. That the assump- 
tion was erroneousis ohvious enough from a consideration of an 
extreme case. In Fig. 1 is shown in cross-section a hollow cylin- 
drical shaft, which is not complete, but divided by a plane passing 
through its axis. In this case the shaft when twisted will be as 
illustrated in the side elevation ; two points, a and &, were in 
one plane perpendicular to the axis when the shaft was free from 
twist ; they cease to be in one plane when the shalt is twisted. 
St. Venant! in 1855 investigated the question of shafts without 
making incorrect assumptions ; he expressed the condition of 
the material by a partial differential equation of the second 
order, and gave suitable surface conditions. A general solution 
of the problem for all forms of shafts has not been obtained, but 
St. Venant gives a number of solutions for particular forms, and 
he obtains some general results of interest. In all cases the 
stiffness of the shaft is less than would be inferred from an 
erroneous application of Coulomb’s theory. Fig. 2 shows 
diagrammatically the strain in a shaft of triangular section; the 
full lines indicate that the parts of the shaft which lay in one 
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plane before twisting when twisted rise above the planc: the 
dotted lines indicate that they lie behind the plane of the 
paper. ‘The shearing stress is least at the angles of the triangle, 
and is greatest at the middles of the sides. At this point then 
The fact is prob- 
ably well known to men of practical experience, but it is 
directly contradictory to the conclusion at which one would 
arrive by a careless use of Coulomb’s theory heyond the narrow 
limits within which it is applicable. The longitudinal rihs 
which one often sees on old cast-iron shafts are useful enough to 
give stiffmess to the shafts against bending, but are good for 
very little if torsional stiffness or torsional strength is desired. 
Another application of mathematical theory which has been 
carried somewhat further than the premises warrant is found in 
the case of girders. It is almost invariably customary to treat a 
girder as though the sections retain when the girder is bent the 
form and size which they had before bending. Making this 
assumption, it is very easy to calculate the strength and stiffness 
of a girder of any section. Unfortunately, the assumption is 
untrue ; but, fortunately, it is approximately true in the case of 
most girders with which engineers in practice have to deal. 
That it is untrue can be readily seen from consideration of a 
girder of exaggerated form, the section of which is shown in 
Fig. 3. Any practical man would al once see that the outer 
parts of the flanges would add little tothe strength of the girder, 
hut according to the usual mathematical theory the outer parts of 
this flange should be as useful as the parts which are nearer to 
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the web. This problem St. Venant also deals with in a rigid 
mathematical manner. Amongst other things, he showed that 
a girder of rectangular section, such as shownin Fig. 4, would, 
when bent, take the form shown by the curved lines in the same 
Fig. The last two examples show how a little knowledge may 
be a dangerous thing and how easy it is for anyone who 
attempts to apply mathematics without adequate mathematical 
knowledge to be misled. 

The theory of thic. cylinders under bursting stress from within 
has many important practical applications to hydraulic presses 
and to guns. It has been discussed more than once in this room. 
As usual in considering these cases we are immediately led to 
differential equations which here are fortunately solved without 
serious difficulty, and the solution tells us the whole story. We 
learn that doubling the thickness by n> means doubles the 
strength of the cylinder. And as a converse, that doubling the 
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strength of the material will permit the thickness to be dimin- 
ished to much less than one-half. Twenty-five years ago 
hydraulic presses were mostly made of cast-iron. Many people 
were nota little astonished at the great reduction in thickness 
and weight which became possible when steel was substituted 
far the Weaker material. In the case of guns it is well known 
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that greater strength ean be obtained if the outer hoops are | 


shrunk on to the inrer ones.' Mathematical theory tells us what 
amount ol shrinkage should give the best results. It may 
possibly not be worth while to follow the results of theory pre- 
cisely, Lut without the guidance «f theory it would not be un- 
Natural to give so great a shrinkage that the gun would be 
weaker than if no shrinkage were used. 

The rolling of ships in a seaway gives an illustration of a 
principle which has very varied application in many branches of 
physics. Suppose a hody is capable of oscillating in a certain 
periodic time, and that it is submitted to a disturbing force of 
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Riven period, the cquation of motion easily shows that the re- 
ulting digturbance will Le great if the two periods are equal or 
nearly eqeal. We meet with the prineiple in acoustics as re- 
senance. If two tuning-furks are tuned to the same piteh, and 
one 1s founded yn the neighbourhood of the other, that other 
will presently be thrown into vibration by the waves transmitted 
through the air frem the first. You may try a similar experi- 
veent at any time on any piano. Strike the higher G in the 
treble, the sound ceases on raising the finger. Now hold down 
the middle ©, andeyain trike G; the C string at once takes 
tthe note sounded, an] ean be heard after the exciting string 
hay Deen lence by dampirg. The same fundamental idea is 
feund im the lunar theory in the term in the equation known as 
the evection, and again in the theory of Jupiter's satellites. 
The rewon why the metals prevent in the sofar atmosphere give 
black lines in the spectrum by aleorpuon, carresponding in 
poten with the bright ney in the speetram which the same 
metals give when incandescent, sagam thesame, Gas willabsorb 
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or take in from the ether waves of the exact period which it is 
capable of giving to the ether. The general explanation of all] 
these phenomena is easy. Imagine a pendulum, and suppose 
it experiences a periodic disturbing force, the first impulse of 
the disturbing force gives the penduluw a slight swing ; the 
effect of the second impulse depends entirely on when it occurs; 
it may occur so as to neutralise the effect of the first, or it may 
occur so as to increase it. If the period of the foree is the same 
as the natura) period of the pendulum, the effect of the second, 
third, and later impulses will be added to the effect of the first, 
and the final disturbance will be great, even thongh the indi- 
vidual impulses be minute. But the mathematical theory tells 
us much more than any general explanation can do. It tells us 
exactly what the character of the effect will be, and its amount 
if the periods are nearly but not exactly the same. ft tells us, 
too, exactly how friction affects the results. And the beauty of 
it is that the mathematical theory is much the same in all cases, 
so that having Jearned to deal with one case we are enlightened 
as toahost of others, The oscillating body may be an iron- 
elad, or it may be an atom of hydrogen ; the disturbing periodic 
force may be the waves of the Atlantic, or it may be the waves 
in the ether occurring five hundred millions of millions of times 
in a second ; it is all one to the mathematician ; the treatment 
is substantially the same. 

The question of the speed of ships and the power to propel 
them is probably more effectually treated by experiment on 
models, as was done by the late Mr. Fronde, than by mathe- 
matics alone ; but in order to learn from the experiments all 
they are capable of teaching, a mathematical understanding is 
needed. Given that we know by experiment all about a given 
model, that we know what force is needed to propel it at every 
speed, we want to know from these experiments how a great 
ship, 100 times as big, but similar in form in every respect, will 
behave ; and here mathematies come in to aid us in making the 
inference. 

The construction of ships at once leads us on to the methods 
of navigating them, In navigation | should find much material 
for my purpose, but navigation is not usually included in 
engineering, but many of the implements of navigation un- 
doubtedly are. The mariners’ compass has for ages been the 
mainstay of the navigator, and a simple enough instrument it 
was till it was disturbed hy the iren of which ships came to be 
built. ‘The disturoance of the compass by the iron of the ship 
was first seriously attacked by two senior wranglers, Sir G, 
Airy and Mr, Archibald Snuith. The disturbance may be 
divided into two parts, the first due to the permanent mag- 
netism ol the ship, the second to the temporary magnetism 
induced by the carth’s inductive action on the iron of the ship— 
the first causes the semicireular, the second the quadrantal, error. 
One has only to open the ‘f Admiralty Manual of Deviations 
of the Compass” to see how the mathematics of Archibald 
Smith have accamplished a proper understanding of the sub- 
ject. The errors of the compass are dealt with in two ways: 
they are compensated by soft iron correctors, and by permanent 
magnets so placed ns to have an effect equal and opposite to the 
effect of the temporary and permanent magnetism of the ship. 
Or they are dealt with hy formulie of correction which enable 
the error to he calculated when the course of the ship and the 
conditions of the carth’s magnetism are given, or a combination 
of the two methods is used. Either method is based on Arehi- 
bald Smith’s theory. It is not possible to leave the subject of 
the mariners’ compass without referring to the great improve- 
ments of Lord Kelvin. ‘The improvements relate to every part 
of the instrument, and I venture to say that none of them could 
have been made by anyone but a mathematician. In order to 
get his card steady he knew that its period must be different to 
any possible period of the waves, or he would have the reson- 
anee to which I have just referred coming in, so he pave his 
eard a considerable moment of inertia; but this was managed. 
with a light card so that small needles could be used. Tf the 
needles are small the correction by soft iron masses and by pers 
manent magnets is casier and more accurate. ‘Phen the bowl 
of the compass had to be suitably carried so that it would not 
he unduly disturbed by shock, and provision had to be made 
for damping by fluid friction the oscillations of the bow! if they 
occurred, Lastly, a most heautiful method of correcting the 
compass, without taking a sight, was discovere|. In every 
detailed improvement one can detect that the inventing mind 
was that of a most able and trained mathematician. 

An essential of safe navigation is an efficient system of light: 
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houses. The optical problem of the lighthouse engineer is to 
construct apparatus which shail usefully direct all the light 
produced, ‘The present forms of apparatus are in their leading 
features due to Fresnel, the able mathematician, who establisbed 
on an absolutely firm foundation the undulatory theory of light. 
To properly design an optical apparatus formula must be used, 
and the advantage is great if the designer can with ease manu- 
facture the formulz: he requires. 

Submarine telegraphy yields some interesting examples of the 
application of the higher mathematics. When a cable across the 
Atlantic was first seriously entertained, the first point to be 
settled was, how many words a minute could be sent through 
such a cable. This was the most practical question possible. 
Upon the answer depended the prospect of the cable paying 
commercially if successfully laid. The matter was dealt with 
hy Prof. Thomson,’ of Glasgow, now Lord Kelvin, He showed 
that the propayation of an electric disturbance in a cable 
could be expressed by a partial differential equation, and that 
the solution of this equation under certain conditions applicable 
to practice could be expressed either by a definite integral or 
by an infinite series. The values of these were calculated, 
and hence before an Atlantic cable was laid at all it was 
known how long it would take a signal to reach the opposite 
shore, and how much its intensity would be diminished in 
transmission. Referring to Fig, 5, abscisswe represent time, 
reckoaed from the time of making contact at the sending 
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of disturbance in a cable is quite different from the transmission 
of sound waves in air, which move with constant velocity. If 
the cable be doubled in length, it takes four times as long for the 
signal to pass through it instead of just twice as long, as would 
be the case if it were a proper wave motion, In fact the time 
of passage between the making of contact at the sending end of 
the cable and the beginning of the resulting disturbince at the 
receiving end, varies as the square of the length of the cable. 
The mathematical theory is exactly the same as that of the 
transmission of heat in a plate, one surface of which is suddenly 
exposed to a temperature different to the temperature of the 
plate. This is constantly occurring in the application of 
mathematics—one piece of mathematical work serves for many 
physical problems having apparently little in common. Fourier 
long ago discussed the heat problem, little dreaming that his 
analysis would be just what was wanted for ascertaining how 
fast signals could be sent across the Atlantic by a system of 
telegraphy which in his days had not even been projected in its 
simplest form. The :same differential equation also gives the 
theory of the transmission of telephonic messages through 
cables ; but the solution is then easier, and tells us exactly why 
it is so much more difficult to speak through 100 miles of cable 
than through 1000 miles of overhead line. As 1 have just 
stated, the differential equation of the disturbance in the cable 
a) 
dt dx? 
cable through a telephone is properly represented 


-\ musical note of period T spoken into the 


by A sin or ; the disturbance in the cable will 


be— 


mee ken /T . 


v= A¢ sin 


2mé_. sy 
( T NR Coray T) 
as may be easily verified by differentiating. This 
equation tells us everything. It tells us the rate 


at which the waves diminish with the distance. 
This rate increases with the resistance, with the 


’ 


capacity and withthe frequency. If the capacity 
is at all considerable the diminution is rapid. 
The velocity of the waves is not the same for all 
frequencies, as is the case with waves in air, but 


varies as the square root of the period, so that if 
two notes were sounded the high note would 
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end of the cable, ordinates the currents at the receiving ends, 
purve (1) gives these currents when the contact at the receiving 
end, after being made, is continuously maintained. It will 
e observed that for atime a there is hardly any current at the 
eceiving end, that then the current rapidly increases and attains 
© half its final value after « time equal to about 52. Curves 
1)... . (7) show the currents at the receiving ends when the 
Ontact is made at the sending end maintained for times az, 2@ 
+ + 7@ respectively, and then broken. Looking at curve (1) 
pne sees how small is the amount of current and how long it 
asts compared with the time during which contact is made. 
| he time a depends on the length and character of the cable ; 


t is equal to & ¢ 2? loge 4 in? where # is the resistance per unit 
ength, ¢ the capacity per unit length, and /the length of the 


fable. The knowledge of what is the commercial value of a 
table depends on a knowledge of the value of 2, and this cannot 


be obtained without knowing the differential equation ¢ & & 
a 
dy 4 , ; ; 
a y towhich I have referred, and its by no means simple 
ee 
jolution either as a definite integral or as an infinite series. So 


ar as | know, this piece of higher mathematics cannot be 
vaded by any mere clementary treatment. ‘Phe transmission 
1 Mathematical and Physical Papers,” vol ii. p. 6t. Su’ W. Thomson. 


. is the potential, ¢ the time, andr the distance from the sending end 
{the cable. 
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arrive after the low notes, and the resultant effect 
would he entirely destroyed. Tlfere, again, it is 
difficult to see how the differential equation and 
its solution can be evaded. 

Though the history of the telegraph dates only 
from a little more than fifty years ago, it is ancient 
in comparison with the other great applications 
of electrical science, which have received their 
during the last fifteen years. Jlere again 


development 


| mathematics which are not quite elementary have played 


their part. In the theory of transformers we fin’ another illus- 
tration of the need of knowing how formulz are obtained if 
they are to be correctly applied. The early transformers were 
made with unclosed magnetic circuits ; there was an iron core, 
but the lines of magnetic force passed through air for a consider- 
able part of their path. In this case a complete mathematical 
theory was not very difficult. But speedily closed magnetic 
circuits were found to be better, and the relation of magnetic 
induction and magnetic force hecame all important. If anyone 
were to apply mathematical formule, which were true for the 
earlier transformers, to the later ones, his results would be 
inaccurate, Indeed a wholly different method of attack on the 
problem was needed, taking account of the facts as they are, 
and not applying results which were true of older apparatus to 
cases essentially distinct. 

The employment of alternating currents has brought into use, 
as a necessity for understanding the actually observed pheno- 
mena, a great deal of mathematics. Why is the apparent 
resistance of a conductor greater for an alternating current than 
for a direct current? And by resistance I do not mean the quasi- 
resistance due to self-induction.? The mathematical electrical 
theory is ready with an answer ; it is ready, too, to tell us how the 
difiercuce depends upon the frequency of the current and on the 
size of the conductor, In the case of a cylindrical conductor 

1 Proceedings of Royat Society, February 17, 1587. 
* Lord Rayleigh, PArZ. Way., vol. xxt. p. 381, 


the solution involves a knowledge of Bessel's functions. 
learn that if the current has a high frequency, or if the con- 
ductor te ltarze, there wil] be very little current in the centre of 
the cylinder, and that therefore for any practical purpose the 
centre of the cylinder might just as well not be there; the cur- 
reot is largely confined to the part of the conductor near to its 
surface. The carrents at different depths in the conductor 
attain to their maximum values at different times: those near 
the surface of the cylinder occur hefore those at some distance 
from the surface. The mathematical conditions are expressed 
ty the same e jnation as is nsed 10 express the disposition of 
heat ina cylinder the surface of which is suhmitted to a periodic 
variation of temperature. -\nyone who had thoroughly mastered 
the heat prohlem would be quite prepared to deal with the pro- 
blem of currents in a conductor. It cannot be too often 
tepeated, any picce of pure mathematics which finds one appli- 
cation toa physical problem is almost sure to find, in exactly 
the same form, applications to other problems which super- 
ficially are absolutely distinct. The differential equation in 
du dtu dz 
dt ( dr?" rdr 
condition to the problem of linear propagation of heat is close, 
but the mathematics differ materially owing to the presence of 
az 
the term : ie in the cquation, 


this case is &- \. the similarity of physical 


Mathematics deals with the 


relation cf quantities to each other without troubling as to what 
the physical meaning of the quantities may be. Ilence it is 
that the mathematical treatment of two such problems as the 
distributien of currents in a cylindrical conductor and of heat in 
a cylinder is identical, whereas the treatment of the distributicn 
of heat in a cylinder is quite distinct from the treatment of the 
distrihution of heat in a sphere or ina solid bounded by two 
parillel planes, 

A curious phenomenon was ohserved in the large alternate- 
current machines at Deptford when connectel to the long cables 
intended to take the current to London. The pressure at the 
machines when connected to the conductors was, under certain 
conditions, actually greater than when not so connected. The 
phenomenon is one of resonance very analogous to the heavy 
tolling of ships when the natural period of roll is about the 
same as the period of the waves.! The period of the alternating 
current corresponds to the period of the waves, the self-induc- 
tion of the machine to the moment of inertia of the ship, the 
reciprocal of the capacity to the stiffness of the ship, and the 
electrical resistance of the canIuctors to the frictional resistance 
to rolling. The mathematics in the two cases is then the same. 
The effect was predicted long before it was observed in a form 
calculated to cadse trouble. 

A problem which is still agitating electrical engineers is that 
of rénning more than one alternate-cirenit dynamo machine 
connected to the same system of mains. Before the matter 
beceme one of practical concern, it was cansidered in this 
room, and it was shown mathematically that it was possible to 
run independently-driven alternators in parallel hut impossible 
to run thera in series. That is to say, that if two alternators 
were connected to the same mains they would tend to adjust 
themselve# in relation to each other so that their currents coul] 
be alded, hur that if an attempt were male to couple them, so 
that thelr pressyres should he added, they would adjust them- 
selvesso that their ettects wanld be opposed.* 

Verlaps of all engineering problems which have received 
their W'ution in the last hunslred years that of the preatest 
practical tmyortance | the c aversion of the energy of heat into 
the enrrey ef visible mechanical monon, The science of 
th rmplynamis has advanced along with the practical 1mprove- 
ment of the steam engine. by ats aid, particularly by the aid 
nf the ©) calie'l tecand law, we know what is possible of attain. 
ment by the engine»: under piven condvions of temperature. 1 
met net trench on the sulyect of one of my successors, but 1 
may pein’ out that our kKnawledpe of the second law of thermo- 
eynaniw was bret develuped by means of mathematics, and 
thet to. Jay its neatest expre sion is by means of partial differen- 


tal che ten ‘The two most notable names in connection 
vorh the @evelowmnent of the second law of thermodynamies in 
hafmory w the first are those of Kelvin and Clausias : both 
dealt with tie ect im a ma hematical fora net compre- 
i} f a Pharm, Nevemerr 1 1%]. 
MI r f J eme wer inst GE, Weel 1 i Insniun no of 
Pieeertea! Pniguerers, N ry, i 
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hensihle to those who have not had substantial mathematical 
training. 

Illustrations such as these might be multiplied almost indefi- 
nitely. They show that the advancement of the science of 
engineering has been aided in no inconsiderable measure by the 
labours of mathematicians directly applying the higher mathe. 
matical methods toengineeriny problems. They show, too, one 
way in which respect for a formula may be dangerons, one way in 
which it is true that mathematics may be a bad master. In St. 
Venant's problems we have an example in which the use of older 
results of limited application in cases where the assumptions on 
which they rest are not true will mislead. The examples shaw 
the proper remedy ; it is a more complete applicatiou of mathe- 
matical methods. The error is just one which a man will make 
who has the power to use a formula without a ready understand: 
ing of how it is arrived at. A practical man, ignoring mathe- 
matical results, might or might not escape the error of supposing 
that a triangular shaft woulda break at the angles under torsion ; 
the half-educated mathematician would certainly fall into the 
snare from which complete mathematical knowledge would — 
dehver him. You can only secnre the services of that good — 
servant, mathematics, and escape the tyranny of a bad master 
by thoronghly mastering the branches of mathematics you use, 
The mistake caused by the wrong application of mathematical 
tormula is only to be cured by a more abundant supply of more 
powerful mathematics. 

There is another drawback to the use of results, taken, it may 
be, out of an enyineering pocket-b wok by those who are not pre- 
pared to understand how they are reached and on what founda- 
lions they rest. The educational advantage is lost. ‘The close 
observation which enabled the eather engineers to proportion 
their means to the ends to be attained was no donbt very 
Iaborions, and the results could not be apphed to cases much 
different from those which had been previously seen, but the 
effect on the character of the engineer was vreat. In like 
manner, to thoroughly understand the theory of an ecm 
problem makes a man able to understand other problems, ani 
in addition to this precisely the same mathematical reasoning 
apples ta many cases. The mere unintelligent use of a formula 
loses all this ; it leaves the mind of the user unimproved, and if 
gives no help in dealing with questions similar in form thongh- 
different in substance. 

But even the nse of mathematics hy competent mathemati- 
cians is not without drawbacks. Mathematical treatment o 
any problem is always analytical—analytical, |] mean, in this 
sense that attention is concentrated on certain facts, and othe 
facts are neglected forthe moment. For exampl-, in dealin 
with the thermodynamics of a steam-enginc, one dismisses from 
consideration very vital points essential to the successful work- 
ing of the engine, questions of strength of parts, Inhrication, 
convenience for repairs. But if an engineer ts to succeed he 
must not fail to consider every clement necessary to success ; he 
must have a pracueal mstinct which will tell him whether the 
instrument as a whole will succeed. Ifis mind must not be onl 
analytical, or he will he in danger of solving bits of the pro- 
blems which his work presents, and of falling into fatal mistakes 
on points which he has omitted to consider, and which the 
plainest, intelligent practical man would avoid almost without 
knowing it. 

Apain, the powers of the strongest mathematician bein; 
limited, there ts a constant temptation to fit the fac’s to suit th 
mathematics, and to assume that the conclusions will hay 
greater accuracy than the premises from which they ar 
deduced, This is a trouhle one meets with in other application 
of mathematics to expertmental science. In order to make th 
sulgect amenable to treatment, ove finds, for example, in the 
science ol maynetism, that itis boldly assumed that the magae 
Usation of magnetisable material is proportional to the mag 
tising force, and the ratio basa name given to it, and conclusiol 
are drawn from the assumption, but the taci is, no sue 
proportionality exists, and all conclusions resulting from th 
assumption are so farinvalid, Wherever possible, aathematioal 
deductions should be frequently veritied hy reference to observas 
tion of expermment, for the very simple reason thar they are only 
dedactions, and the premises from which the de fuctions are 
made may he maccurate or may be inconplere We must 
always reinember that we cannat pet more out of the mathes 
matical mill than we put inte at, though we may pet itin a form 
infinitely more useful for gue purpose. ‘ 

Engineers nodoult regard ihetr profession from very different 
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points of view ; some think it a mere means of making moncy ; 
some regard it as an instramentality for henefiting the race ; 
whilst others again delight in it as an interest in itself, and 
delight 11 it most of all when new knowledge is added to that 
which we know already. It is just the same with the medical 
profession ; some attend patients for the guineas they receive, 
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some give a very high place to motives of benevolence, whilst . 
others love it as a field where new knowledge may be found and , 


the delight of discovery enjoyed. In regard to the first class of 
engineers, I have no doubt a little skill in managing a board of 


directors or impressing a committee of Parliament will 
be much more useful to the engineer than a _ great 
deal of mathematics. Let him manage his board and 
buy his mathematician, and it is very probable he will 


make much more money than the mithematician or any other 
person of skill whom he mavemploy. But we cannot all of us 
j make money in this way. In the future it is likely that educated 
men will have to work harder and receive less, and it is a great 


thing if their work can be made itself a joy, and surely this can | 
best be by a thorough understanding of the reason of all they do , 


by the feeling that they have full competence to form their own 

judgments without depending much on the authority of others. 

This can only be in the words of Sir John Herschel by a ‘‘ sound 

and sufficient kaowledge of mathematics, the great instrument 

of all exact inquiry, without which no man can ever make such 
jadvance in any of the higher departments of science as can 
jentitle him to form an independent opinion on any subject of 
discussion within their range.”’ 


bighest satisfaction comes from accomplishing that which no one 
has done belore, from disclosing what no one hitherto has known. 
If a department of the arts or sciences ceases to advance and 
becomes simply the application in known ways of known prin- 
ciples to obtain known ends, that department has lost its charm 
till the time comes for a fresh advent of change and develop- 
ment. To effect such advances it is easy to show tbat mathe- 
matics is a most necessary instrument. TITere it is no drawback 
that the mind of the discoverer is toa analytical ; he may deal 
at his pleasure with oae aspect of a problem, and it does not 
detract in any way from the value of his solution that he does 
not touch on incidental matters. Some of you who love the 
interest of continual advance in our science and practice, may 
laok forward with a shade of sadness toa possible time when 
all is done or known which can be done or known, and the work 
of the engineer shall be merely applying principles discovered 
by his predecessors. [n such a state, when the experience of 
the older generations shall control the practice of to-day, the 
free use of mathematical methods may be effectually superseded 
by the application according to rule of mathematical formule. 
But it would be a much less interesting condition than the con- 
slant change of to-day, when the practical experience of ten 
lyears azo ts in many departments rendered worthless by later 

iscoveries. Bat we need not fear that such a time of petrifac- 
tion will come so lonyas, whilst reverencing the discoverers who 
jhave added to our knowledye, we endeavour to replace their 
jmethods by better, and expect that those who come after us will, 
in their time, improve upon ours. Our knowledge must always 
be limited, bat the knowable 1s limitless. The greater the sphere 
f our knowledge the yreater the surface of contact with our 
finite ignorance. : 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxForp.—By a resolution of Congregation, the care of such 
artions of, as may seem desirable, the Lee collection of 
natomical and physiological specimens, which have for many 
Years past been placed in the University Museum under care of 
jhe Linacre Professor, may be transferred to the care of other 
2rofessors with the sanction of the Trustees of the Lee bequest. 

The date of the preliminary examinations in natural science 
athe Michaelmas term has been fixed for the Monday in the 
ighth week in Full Term in lieu of the dates hitherto observed. 

The resolutions proposed by the committee on the granting 
f degrees for research were brought before Convocation on 
Tuesday afternoon. The first resolution, affirming the general 
tinciple that it was desirable that such degrees should be 
stablished, was agreed to newitne contradicente, Some difler- 
nce of opinion manifested itself in the discussion on the suc- 
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After all, in any department of applied or pure science the — 


eeding resolutions, That which suggested that the new degrees | sion. 
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should be styled Master of Science and Master of Letters was 
rejected on a division, with the intention tbat the titles should 
be further considered by the committee. The remainder of 
the resolutions were agreed to, and the drafting of a statute 
embodying the recommendations of the committee was referred 
to a committee consisting of the Vice-Chancellor and twelve 
others. 

The annual Boyle Lecture was delivered on Tuesday evening 
hy Prof. A. MacAlister, who chose as his subject, ‘‘ Some 
morphological lessons taught by hnman variations,”” The lec- 
ture, which is held under the auspices of the Junior Scientihc 
Club, was largely attended. 

CAMBRIDGE.—The new Engineering Laboratory, just com- 
pleted under the supervision of Prof. Ewing, will be formally 


| opened on May 15, at 3 p.m., by Lord Kelvin, President of the 


Royal Society. The Vice-Chancellor will preside, and it is 
expected that Prof. Kennedy and others will deliver addresses 
onthe occasion. Alter the opening ceremony Prof. and Mrs. 
Ewing will be ‘tat home” in the laboratory, in order to give 
members of the University an opportunity of seeing for them- 
selves the provision that has been made for the scientific study 
of engineering. 

The degree of Doctor of Laws will, on May 10, be conferred 
upon Dr. Carl Theodor von Inama-Sternegg, honorary Pro- 
fessor of Political Science in the University of Vienna, and 
President of the KK. Statistical Central-Commission of the 
Austro-Hungarian Empire. Prof. von Inama-Sternegg was 
President of the Demographic Section of the International Con- 
gress of Hygiene held in London in 1891, but was unable to 
visit Cambridge witb the other members of the Congress for the 
purpose of receiving the degree. 

At the same Congregation the complete degree of M.A. wili 
be conferred on Prof. Ewing’s able demoastrators, Mr. W. E. 
Dalby and Mr. C. G. Lamb, who are ‘already Bachelors of 
Science of the University of London, 

Mr, Oscar Browning, who is an officier d’-Academie, will 
next moath represent the University of Cambridge at the festal 
opening of the new Palais des Macultes of the Academie of 
Caen. 

Dr. l{obson, F.R.S., has been appoiated a syndic of the 
library, in the room of the late Prof Robertson Smith. 

A grant of £20 from the University chest has been made to 
Mr. H. Yule Oldham, University Lecturer in Geography, for 
maps and apparatus. 

The growth of the batanical department under the direction 
of Deputy-Prof. F., Darwin, F.R.S., has led the General Board 
of Studies to recommend that his stipend as reader, an! that of 
Mr. W. Gardiner, F..S., as lecturer, should be increased to 
£1500 vear. An additional demonstratorship in botany is also 
proposed. ‘The Board furber recommend that the annual 
stipend of Mr. S. J. Hickson, as lecturer in Advanced 
Morphology, should be increased to £100, 

‘The Natural Sciences Tripo, for which there are about 130 
candidates, begins on May 23, and will extend to June 12. 


Tue Convocation of the University of london met on Tuesday. 
It was expected that a warm discussion would take place onthe 
Gresham scheme, but the expectation was not realised, as the 
chairman, Mr. I. 11. Busk, ruled out of order all inotions re- 
lating to that subject. One of these resolutions, standing ia the 
aame of Mr. Thiselton-Dyer, was—‘‘ That Convocation, while 
reserving its right to represent its views before the pro- 
posed Statutory Commission, hereby expresses its general 
approval of the Report of the Royal Commission.” The 
Times reports that, when this and other motions had been 
ruled out of order, Prof. Silvanus Thompson moved the ad- 
journment of the Hlouse. After some discussion an amendment 
to Prof, Thompson's motion—that the Ilouse should adjourn 
until seven o’clock—was accepted almost unanimously, the 
cammon object of all parties being to ascertain the result of the 
voting for the annual committee, for the electton of which the 
two parties had their separate lists, one list consisting of those 
who were practically in favour of the Gresham scheme, and the 
other desiring to leave the wh le question in the hands of the 
joint committee. ‘The former party carried their whole list. 

On the adjournment before the declaration of the polla body 
of some 230 graduates met in the Graduttes’-room of the Univer- 
sity to draw up a protest against their having been again 
prevented from discussing the report of the Gresham Commis- 
Sir Henry Roscoe presided, and the speakers were Mr. 


a 


Thiselton-Dyer, Mr. Anstie, ©.C., Prof. Silvanus Thompson, | sowing seed from the graft. 


Dr. Allchin, Sir Philip Magnus, Dr. R. 1. Roberts, and Prin- 
cipal Cave. <A resolution was unanimously passed in the 
following terms—‘‘ That this meeting of graduates, while 
reserving its mght to represent its views before the proposed 
Statutory Commission, hereby expresses its general approval of 
the report of the Royal Commission,"” A second resolution 
expressed regret that, for the second time, discussion in Con- 
vocation of the report of the Gresham Commission had been 
prevented. Further, that an account of the proceedings at this 
meeting of graduates be prepared by the secretaries, and at once 
be transmitted to the Senate and to the press. A committee of 
graduates has been formed under the chairmanship of Mr. H. 11. 
Cozens-Hardy, O.C., M.P., for the purpose of obtaining from 
the graduates at large an expression of opinion in support of the 
scheme of recenstruction proposed by the Gresham Commission. 


SOCIETIES AND ACADEMIES. 


PARts. 


Academy of Sciences, April 30.—M. Lcewy in the chair. 
—On the equilibriuin of ocean waters, by M. Poincare. A 
mathematical paper dealing with the theory of tides.—On the 
soil and climate of the island of Madagascar from an agricultural 
standpoint, by M, Grandidier. The author warns intending 
colonists of the comparative infertility of most of the soils in 
Madagascar, notwithstanding the apparently vigorous vegetable 
growth supported thereon, and points out the importance of 
meteorological conditions, which are peculiarly unfavourable in 
certain districts. —Digestion without digestive ferments, by M. 
aA. Dastre. Fresh vroteids (fibrin, albumin, &c ) undergo the 
same series of changes when subjected to the prolonged action 
of 10-15 per cent. solutions of ammonium or sodium chloride 
Or 1-2 per cent. sodium fluoride’, as when acted on by gastric 
juice. —Observations of Gale’s comet made at Nice and at 
Algiers, by MM. hoe a —Elliptic elements of Denning’s 
comet, $94, by M. Schulhof.—Observations of the same 
comet made at Melonse Observatory, by MM. E. Cosserat 


and F. Rossard.—A theorem concerning the areas de- 
scribed] in the movement of a plane figure, by M. G. 
Keenigs. Ifa finte are AB of any curvature roll upon any arc 


of equal Jength successively on the two sides of this are, the area 
swept by the radius IM joining the instantaneous centre to a 
point M on the are AWi is independent of the form of the arc 
AV.—On the lines of curvature of swrfaces cerchies, by M. 
Leheuvre.—On the analytical integrals of equations of the form 


ans 4 


eck Eis 


ay” 


hy M. Delassus.—A note by M. Bendixon on a theorem by M. | 


Pomere.—On hysteresis and permanent deformations, by M. 
VY. Duhem.—On a new method of determining critical 
temperatures by the ertéical index, hy M. James Chappuis. 
The auther emy Joys the method of interference Iringes for follow- 
ing the variation in the index of refraction of the substance 
examined. The critical temperature of carbon dioxide 
determined by this me hod is 31°40°, a number in substantial 
agreement wih <Amiagat’s determination 31°35 .—On 
new mehpd for the determination of the lowering of the 
fheezing peint of so utions, hy M.A. Pansot. The temperature 
ws reat ar which a®slution is in equilibrium with a quantity of 
wewitth whih ww thoroughly agitated, the exterior radiation 
Deing mime), anl the olution as then in part withdrawn and 
anelyed.—On cupric: Wromide, by M. Panl Sabatier. ‘The 
anhy treme galt and the form Cabra, 411.0 are deseribed. The 
green crytals «f the latter lee water over sulphuric acid and 
are cenverteds inte Iiack Cubr,,—On an uusaturated natural 
ketone, by MM. Uh. Barbier and 1. Rouveault. his ketane is 
Gbrained fr m crude exernce of lemon grass (Andropogon 
vruus) Wt has the cetpoution (Cllgg: CC: CH. CH, Cll, 
CO, Git, tt has a very agreeable but penetrating odour, 
and bets at 16y 170° under orlinary pressure.—A purely 
mechancal action suffices for Chona to bore its tunnels 
tm the valves of oysters, hy M. Leteltlier.—On the glandular 
syeem of ants, hy M. Charles Janct.—Creation of new 
vanteties Fy grafting, my M. Lucien Dame,  Iybridisatinn by 
grafting w po@ihle for certain herbaceous plants which can be 
made to a quire new almentary qualvies by prafting them on 
plants supermr ta them in this respect, and afterwards 
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The influence on the graft 
varies, but is particularly marked among the Crucifera.— 
On the chemical composition of wavellites and turquoises, 
by M. Adolphe Carnot.—On the microstructure of 
mélilite, by M. L. Gentil.—New researches on association 
among bacteria. Augmentation of the virulence of certain 
microbes. Increase of receptivity: A note by M. V. Galtier in 
which the following conclusions are given :—(1) dicrohall 
attenuated till they cannot alone produce a mortal malady, be- 
come again virulent when two species are introduced into the 
organism. (2) The two species may multiply side by side, but 
generally one tends to disappear, and the other becomes again 
pathogenous. (3) When two species of microbes are found 
associated, it is sometimes one and sometimes the other which — 
Tegains its virulence according to the conditions. (4) Associa- 
tion of bacteria is able to be employed in the laboratory to 

(5) Not only can 
the return of certain epidemics be explained by it, but the 
eflects of vaccination with mild virus may be aggravated by this 
means. (6) The passage of one microbe, conferring immunity 
against a given malady, may predispose to the attack ol 
another.—l’roperties of serum from animals pratected against 
the poisons of different species of serpents, by M. A. Calmette. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Boors.—The Country Month by Month, May: J. A. Owen and Prof. 
Boulger (Biiss).—Die Fauna von Goriach: AL Wofmann (WW len). —Die 
Cephalopoden der Hallstitter Kalke: Dr. E. M. E. von Mojsv4r, 2 Band, 
Vext and Atlas (Wien).—La Rectification de I'Alcool: E. Surel (Paris, 
Gauthier- Villars). —Biological Lectures and Addresses: Prof. A. Milnes 
Marshall (Nutt). . 4 

PaspHLets.—McGitl University, Montreal, Engineering and Physics 
Buildings, Formal pening, Febniary 24. 1893.—Theophrastns Paracelsus ¢ 
G. W. A. Kahlibaum (Basel, Schwabe). P q 

Sextacs.—Scieoce Progress, May (Scientific Press, Lid.).—Bulletin @' 
the New York Mathematical Society, Vil. 3, No. 7 (New Vork, Mace 
millan). Quarterly Journal of the Geological Socicty, Vol. L., Part 2 
No. 198 (Longmans). —Fortnightly Review, May (Chapman and Jall).— 
Jahrbuch der K. K. Geologischen Reichsanstalt Jahre. 1833, . Band, 
gand 4 Heft (Wien).— Medical Magazine. May (Southwood). 2 SaItenin de 
I'Academie Royale des Sciences, &c., de Betgique (Bruxelles).— Himmel 
und Erde, May (Berlin). 
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TEXT-BOOK OF COSAIICAL PHYSICS, 


Joh, Millers Lehrbuch der Kosmischen Phystk.  Fiinfte 
umgearbeitete und vermehrte Auflage, von Dr. C. F. 
W. Peters. (Braunschweig: Friedrich Vieweg und 

_ Sohn, 1894) 


| EARLY everyone who has become at all acquainted 
with popular German scientific works will have at 
some time fallen in with this well-known book by Dr. 
Miiller. It first appeared in the year 1856, and received 
particular favour, in that in the first place it was really 
popularly written, and secondly, that it was useful asa 
book of reference for many questions which dealt with 
jevery-day phenomena, The book reached its fourth 
edition in 1875, and since then none other has appeared, 
| except the one that we now have under consideration. 
Nineteen years have thus flown by since Dr. Miiller 
undertook the last revision, and in this period one is not 
at all surprised to find that accepted views on many points 
have undergone great changes, and in some cases entire 
revolutions. 
For those of our readers who have not had the oppor- 


words as to the gap which the author intended that the 
work should fill may not be out of place. Referring, in the 
preface to the first edition, to the great stir Humboldt’s 
“Kosmos” made throughout Germany, attracting general 

ttention to the study of cosmical phenomena, he stated 
that he intended to produce a work, in the form of a text- 
book, in which the physics of the heavens and the earth 
hould be systematically brought together. In astronomy 
it was truethat many popular works were at hand, but in 
hysical geography and meteorology they were to a 
ertain extent wanting. With such an object in view it 


ot to enter too far into mathematical developments : 


Omical and optical sections. 
on-mathematical reader should rest very content with 
hat he has before him. 
In this new edition, Dr. Peters, who has undertaken the 
evision, has not deviated from the original idea of dividing 
be work into fourhooks, and they are,as formerly, devoted 
0 (1) the movements of the heavenly bodies and their 
echanical explanations ; (2) cosmical and atmospheric 
henomena ; (3) heat phenomena on the earth’s sur- 
ace and in the atmosphere ; and, lastly, (4) atmospheric 
electricity and terrestrial-magnetism. 

Covering as the work does over 900 pages, a systematic 
teatment of each section would be impossible, so we will 
imit ourselves to searching out what is not in the book 
hich ought to be there, and vce versé. With regard to 
he latter, with the exception of what is referred to later 
n, there is not much that need be said, except it be that 
ome old incidents of observed phenomena might have 
ade place for others more recent, as, to take one ex- 
mple, that referred to under ‘‘ Magnetische Stérungen ” 
p. 858). 

The first boak, dealing with astronomical phenomena 
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tunity of examining previous editions for themselves, a few | 


was necessary to keep the book within certain limits, and | 
| 


his accounts for the brevity of some parts in the astro- | 
On the whole, however, a | 


49 


consists of over 300 pages, and is the largest of the 
four. This has received many and various alterations 
and additions; among the latter may be mentioned 
references to the new moons of Mars and Jupiter, the dis- 
coveries relating to the periods of rotation of Mercury 
and Venus (Trouvelot’s work somehow being overlooked 
here), variable stars of the Algol type, and photographic 
and spectrum analysis work. Those important 
phenomena, the tides, receive duc attention, and 


‘instead of being dismissed in two pages, as in the last 


' planet. 


{ 


| 


edition, in this one have twelve devoted to them. Inthe 
section on time, it is a pity that more is not said about 
the new system of time-zones, for this is just a typical 
point to which an ordinary reader might wish to refer. 
Under the description of what we know about the planet 
Venus, there are several important points which do not 
receive mention. Thus, for instance, no reference is 
made to the snow-caps of which Trouvelot has published 
so many drawings, nor can an account be found of the 
curious and quick changes which have been observed to 
occur on the terminator and limb, and which afford 
strong arguments in favour of a rapid rotation of the 
The transit of Venus, on the other hand, is fully 
discussed and described. 

In the chapter dealing with comets, excellent de- 
scriptions are given of their gravitational motions, and of 
remarkable appearances, while the forms of their tails 
are discussed at some length. uring the last few years 
astronomers have had many opportunities of studying these 
bodies, and onr knowledge has very inuch increased. Thus 
we now generally suppose them to be swarms of meteorites 
under the influence of gravitation pursuing their course 
round the sun, the particles of which they are composed 


| banging and clashing about near perihelion, and produc- 
| ing light and heat. 


One might at first be led to consider 
that the author had overlooked such new knowledge, as 
the reader is pulled suddenly up by a section on the 
“meteorite.” It is not till after twenty-five pages have 
been passed over that he is informed of this suggested 
relation between comets and meteors, and then in only 
afew words. This subject is mentioned again briefly 
under the spectra of comets. 

Coming now to the second book, our luminary the sun is 
the first dealt with, In this part we may mention one or 
two points which we think are deserving of more attention. 
Thus, @ propos of sun-spots, such an absorbing question 
as the unequal period between a maximum anda minimum 
and a minimum and a maximum receives no mention, 
or even the important fact of the latitudinal changes 
that the positions of spots undergo during a period; in 
fact, in fifteen lines the whole reference to spot-period is 
treated. In the explanations given to account for spots, 
Zéllner’s ideas are the most modern hinted at; there is 
no statement as to our present view, that they are caused 
by down-rnshes of cooler matter from the upper regions 
of the solar atmosphere. 

An interesting account of the zodiacal light is followed 
by a section on planetary photometry, in which G. 
Miiller’s recent work is referred to. In the section on 
variable stars, the Algol type is fully dealt with, but no 
attempt is made to explain other kinds of variables, 
although several plausible suggestions are at hand. 
Under temporary stars exactly the same is the case. in 
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spite of what has been recently done with regard to this 
most fascinating puzzle inastronomy. The remainder of 
this book deals brietlv, among other things, with nebulae, 
star clusters, comets and their spectra, spectroscopes, 
&e. The chapter on atmospheric light phenomena has 
received but little alteration; in it are described 
refraction, mirages, halos, twilight, &e., which call for 
little if any change. 

In the third book we are introduced successively to 
chapters on the distribution of heat on the earth’s sur- 
face, the pressure of, and disturbanees in, the atmosphere, 
and hygrometry ; these may be all ineluded in the word 
“ meteorology.” In the seienee of meteorology very rapid 
advance has been made, and the last twenty years have 
witnessed changes which have been sweeping in their 
nature. Such being the case, we expeet to find here 
considerable alterations and additions, and indeed we 
are not disappointed, for we find this part “zum 
grossen Theile ganzlich wumgearbeitet.” Thus, to 
mention one or two instanees, the lee age is dealt with 
at some length, and is accompanied by an excellent map 
showing the glacial distribution. The paragraphs onthe 
internal heat of the earth are also likewise lengthened, 
and much new matter inserted. In the section on earth- 
quakes. on the other hand, we fail to notice any reference 
to Prof. Milne’s important work that he has been carrying 
out in Japan on a truly scientific basis. <A brief de- 
scription of this, and a few words on the seismograph, 
would have made an interesting addition. 

The fourth and last book will be found to have 
received little alteration. This seems perhaps striking, 
in the face of the great amount of work that 
is now being done in this direetion. There is no 
doubt that at present we are rather gathering facts 
systematically and accurately acquired, than subjecting 
those already obtained to detailed diseussion. Never- 
theless we find no changes or additions under the para- 
graph entitled “dis spectrum des Nordliehtes,’ or any 
other explanation of this phenomenon than that of De la 
Rive, indicating that the work done during the last 
nineteen years has been yoid of results worthy of men- 
tion. Inthe parton lightning, we are rather surprised 
to see no reference to photography, which has en- 
lightened us mich on this phenomenon, showing us 
that a forked flash is by no means “instantaneous,” 
to use a word which is rather ambiguous, but lasts, 
comparatively speirking, a considerable time. 


We cannot conclude without referring especially 
to the wlmirable illustrat'ons, whieh throughout the 
work form a very prominent feature. Vhe plates 


at the end of the book muy be said to be the same as 
those that appeared in the last edition, but in the case 
of those in the atlas which a companies the volume 
many importantalteration anil additions have been made. 
Thus, to mention some of the more important, Those 
showiny the paths of the plincts have been revise] and 
much improved. ‘Two rather startling as regards colour) 
picture of the planet Mirs (June 3 and 14, 1858), after 
Seechi, are in®erteil, also an excellent map of his 
surface, after Schiaparellt. 

Amon, other very good plates 1 one of Jupiter and his 
spots (Warren de la Kue), Saturn | Trouvelot), two of the 


moon after neyatives taken at the Lick Observatory, | the science which at that time pervaded all the thoughts 
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Mount Hamilton, a lunar erater after Nasmyth, 
Roberts’ Andromeda nebula, and Langley’s enlarged 
picture of sun-spots. 

The mapsand diagrams referring to the meteorologiea 
and magnetical sections are as numerous as ever, and 
have all been carefully revised and brought up to date. 
New pictures of the aurora, as observed in Kingua Fjord 
in 1882 and 1883, are also inserted. 

In the above rapid survey of the 900 pages which this 
book contains, one can form an idea of the great difficulty 
the bringing of such a work as this up to date must have 
been to the reviser. Having to bear in mind that no part 
must be more elaborately developed than ancther, aad 
that the limit of range as regards details must be re- 
stricted, Dr. Peters has had no light task before hin 
Cosmical physics is such a wide-spreading subjeet, and 
the information here brought together so plentiful, that 
the few remarks we have made above fall, for the mast 
part, into insignificanee. 

Asa popular treatise the work should be widely read, 
and the special index should considerably facilitate the 
uulity of the work in its funetion as a book of reference. 

WW. J. LocKYER, 


ALCHEMY AND CHIEMWISTRY, 


The Alchemical Essence and the Chemtcal Element, a 
Episode tn the Quest of the Unchanging. By M. MM, 
Pattison Muir. Pp. 94. (London: Longmans, Green, 
and Co., 1894.) 

HIS is a very interesting book ;its object is stated 

in a sentence printed on a fly-leaf tollowing the 
title-page—“ This essay is written in the hope that 
some of the men who exercise their ‘ wit and reason’ in 


a 
examining the problems of life may help to answer t 


as 


who follow the quest of the unchanging. 

The author begins by quoting two definitions, one by 
an alchemist: ‘There abides in nature a certain farm o 
matter which, being discovered and brought by art te 
perfeetion, converts to itself, proportionally, all imperfeet 
bodies that it touches”; and the other by a chemist: 
“In chemistry we recognise how change; take place ir 
combinations of the unchanging.” 1t may here be said 
that it would often materially add to the interest of the 
work if the names of the authors of these and of other 
quotations in the book had been given. 

The difficulties that many have experienced in unde 
standing the writings of the alchemists are account 
for by showing that the names which they used, 2 
which have survived as the names of well-knoy 


propertics that matter was supposed to possess: t 
the word sulphur represents the principle of chang 
ability, and the word mereury the principle of malteabilit 
and lustre which the metals exhibit. he alchem 
used expressions of this kind partly to hide their see 
from the uninitiated, and also to preserve themse 
from suspicion of dealing with the evilone, who was € 
sidered to be the possessor of the earth, ‘The mysti 
language was derived, to a large extent, from theolog} 
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of the learned. Possibly the alchemists really attached 
some definite meaning to the fantastical terms they used, 
which meanings are now lost to us. 

When the use of the accurate balance was introduced 
into natural science, it revolutionised the methods of 
investigation; it now became possible to trace the 
changes which occur during the interaction of bodies 
in a way quite different from that employed in earlier 
times. Thus the alchemist observed only the changes 
of properties of the substances with which he experi- 
mented; the chemist investigates, in addition, the 
changes of mass which occur when alterations of matter 
are produced. 

lt must not be supposed that the early workers were 
ignorant of the increase of weight which occurs during 
the calcination, or, as we now call it, the oxidation of 
metals, hut they gave very fanciful explanations of the 
fact ; thus George Wilson, in his “ Compleat Course of 
Chymistry,’ printed in 1721 (how many students at the 
present time would rejoice in a complete course of 


chemistry in 383 pages!) says, when writing of the calci- | 


mation of lead, “It gains in weight by calcination, 
because a greater quantity of igneous particles insinuate 
themselves into the lead, than the sulphurous ones the 
fire drives out, for in calcination, the acid of the fire, 
joins itself to the alkali of the lead, and having driven 
away its combustible sulphur, makes a new and 
incombustible body.” 

Mr. Pattison Muir gives some illustrations of the use 
of the balance, but one of these seems not quite a happy 
example. He states that when water was evaporated in 
an open dish and a residue was left, the alchemist 
“pointed to the earthy matter in the dish as proof of the 
transformation of water into earth.” He afterwards says 
that a weighed quantity of water was distilled, the dis- 
tillate was weighed and was found to be less than the 
original water ; “‘but the sum of the weights of the con- 
densed water and the earthy matter was equal to the 
weight of the water before boiling,” showing that the 
residue was dissolved in the waterused. It is not stated 
by whom this experiment was made, but it is inferred 
that it was performed in the early days of quantitative 
work. As spring water rarely contains more than one- 
tenth per cent. of dissolved matter, it would have been 
interesting ifthe author had informed us what precau- 
tions were taken to secure such a: result, which would be 
difficult even with our modern appliances. 

By the use of the balance it was found that some suh- 
| stances ditfered fram others, some being composed of 
differeia kinds of matter, and hence called compounds, 
whilst others could not be thus separated, and were re- 
garded as simple bodies or elements. When anelement 
is transformed into a compound, the latter almost inyari- 
ably possesses properties very different from those of the 
clement, and the clement appears to have been destroyed ; 
the alchemist thought that it was really destroyed, but 
the chemist shows that it is only hidden, and can be 
obtained from the compound in the same quantity that 
was used to prepare the compound ; moreover, the weight 
of the compound is invariably equal tothe sum of the 
weights of the elements composing it. 

As far as we know at present the clements are un- 
changeable ; however complex the compounds which are 
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formed by their combination, the elements can always be 
obtained from them with all their original properties. 
Thus the formations of compounds from elements and 
the decomposition of compounds into elements are 
properly called the “changes in combinations of the 
unchanging.” The alchemical principles could not be 
weighed or measured, so that it was not possible to ex- 
plain the properties of bodies by the assertion—for it was 
nothing more—that they contained more or less of these 
principles. 

The author next tells us that the same elements in the 
same proportions can forim compounds with different 
properties, and then passes on to the laws of multiple 
proportions, showing how these are accounted for by the 
theory of atoms. The periodic law is then explained, 
and it is pointed out that the periodic properties of the 
elements and of their compounds contrast very strongly 
with the ideas of the alchemists with regard to the 
principles that were supposed to account for the different 
properties of substances. The striking difference between 
alchemical and chemical reasoning is well illustrated by 
the history o: the theory of combustion, the e:cape of 
the principle of fire, as held by the phlogistians to be the 
cause of combustion, being contrasted with the combina- 
tion of the burning substance with oxygen, as discovered 
by Lavoisier, 

The author appears to be rather hard on alchemy when 
he says “the great business of alchemy was to prevent 
men from coming into close contact with external 
realities. Alchemy was a manufacturer of blinkers that 
shut off the objects on either side, and so distorted the 
No doubt this was in some ways the result of 
alchemy, but it can hardly be supposed that it was its 
object. It is difficult to place ourselves, even in imagina- 
tion, in the position of the alchemists, but we may 
hope that they were struggling after truth to the best of 
their powers, their failure heing due more to their hold- 
ing preconceived notions than to a desire to obscure 
facts. 

Some may not agree with the author in classing 
together alchemists, spiritualists, theosophists, and 
theologians ; though, no doubt, all have erred in making 
assertions with an insufficient knowledge of facts. So 
also it seems not quite justifiable to restrict the term 
science to the investigation of natural phenomena, for 
surely the study of the moral and spiritual actions of 
man are also worthy of the name of science. Some may 
not accept spiritual truths, considering that they are 
beyond their experience ; but it is hardly scientific to deny 


_ their existence, any more than it was reasonable for the 


inhabitants of Flatland to deny the existence of space 
of three dimensions. 

Mr. Pattison Muir’s book will well repay perusal; it 
will appeal not only to the chemist, but also to the general 
reader, who cannot fail to obtain much insight into the 
ideas of the alchemist, and also into the accurate methods 
of the modern chemist. HERBERT MCLEOD. 


OUR BOOK SHELF. 
Principia Nova Astronomica. By Wenry Pratt, M.D. 
(London: Williams and Norgate, 1894.) 


WE confess to having read a great deal of this book, 
and to have wasted a corresponding amount of time, 
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in an unsuccessful attempt to wrestle with the novelties 
submitted to consideratioa. The only possible con- 


solation or reward is the thought that a brief notice may | 


prevent others from a similar distress and dissatisfac- 
tion. To say that the author does not accept the first 
law of motion, will perhaps serve to indicate the kind of 
man with whom we have to deal. After this one will be 
prepared to believe that any amount of curiosities and 
world-worn paradoxes will be met with in this collection 
of some two hundred quarto pages. 

The feature, however, which distinguishes this pro- 
duction from all other works of the same character is 
the numerous suns which the author is obliged to intro- 
duce in order to explain the motions of the earth and 
moon. For those who are so benighted as to accept the 
gravitational theory, as developed by Newton and his 
school, one sun suffices ; but the new Principia requires 
at least four. First, we have a central sun occupying 
“the eccentric centre of an ideal sphere.” This phrase 
is hard to understand. [tis suggested that it may mean 
that an imaginary sphere rotates about a point not its 
centre. Round this ‘ideal sphere” we have a so-called 
polar sun, circulating with its cortege of solar bodies 
and their satellites. This sun is called a polar sun 
because it revolves in a plane approximately parallel to 
the axis of the earth; but in what the peculiar necessity 
of its creation consists, we have failed to fathom with 
distinctness, and fear to misrepresent the ingenious 
author. On the surface of this ideal sphere another 
sun, called the equatorial, also revolves, this time from 
west to east, ina “ mean equatorial plane.’ These three 
suns are necessarily made to be non-tuminous bodies, 
only recognisable by the etfects their “eccentric 
attractions and orbital revolutions” exercise on the 
earth and moon. Finally we have the visible sun. Of 
these four, the central sun is the master-key of the whole 
system, from which energy radiates in every direction, 
upholds all the members of the system, while simul- 
taneously holding them apart. .\nd any one who is at 
all accustomed to this kind of literature will conclude, 
without any further warning, that electricity is the energy 
invoked to sustain this system. It would have been 
distinctly disappointing not to have had electricity 
introduced as the mainstay. 

Those who wish to sce how this complication can be 
made to explain the precession of the equinoxes, the 
motion of the lunar nodes and apsides, nay, the pre- 
dominance of land and water in the northern and 
southern hemispheres of the earth respectively, and 
many other strange things, must be referred to the book 
itself. There is, in fact, only one sentence in the book 
with which we can cordially and entirely agree, and that 
is the first “Who,” says the author, “ Who will believe 
the theory of astronomical motion set forth in the 
following pages: Not the astranomers, certainly.” We 
venture t) assure him that he is perfectly correct in this 
conjecture. hie des 


A Manual of the Geolozy of India. Second edition. 
Revived and largely re-written by K. D. Oldham, 
AllS..1, Calcutta: Geological Survey Office. Lon- 


don: Tribner and Co., 1893.) 
Pitt firs ef tion of this book has been out of print for 

ame yen meanwhile, Indian peology has greatly 
whyancel, © thata revi ed an] extended issuc, bringing 
ue w inlne vth the nelv results of the Geologic! 
survey, #5 low been newled. Feware more capible of 
doing 1 rewr ting and reviston better than Mr. Old- 
him. He hee hala wide and varied experience of survey 
work in belle, and bis ae ypnantance with the literature 
pertainit@ 1 (ie Paoyecta) evidenced by the “ Bibliography 


of Indian compiled by hm in 1838. Mr. 
Widham hay enurely altered the arrangement of the book. 
The orginal edition consisted of a series of descriptions 
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of separate districts; but in the present volume the rocks 
are described in chronological order. <All references to 
economic geology are excluded, being relegated to the 
works specially devoted to it, while this deals with strati- 
graphical and structural geology. [In the detailed table 
of contents, the excellent plan has been followed of indi- 
cating by a different type the matter which is new or 
entirely re-written in the present edition. < glance at 
this shows at once that Mr. Oldham has produced almost 
anew book. Especially interesting is the chapter on the 
“ Homotaxis of the Gondwana System.” Most geologists 
will remember the bitter controversy that once raged 
over the age of this system, but which has now died ont. 
Mr. Oldham has made a detailed study of the rock- 
groups of the Gondwiina system, and has compared them 
with their representatives in Australia and Africa. He 
has thus been able to show the relation of the Upper 
Paleozoic and Lower. Mesozoic rocks of India, Africa, 
and <ustralia to those of Europe. The two last chapters 
in the book are entirely new. One deals with the age and 
origin of the Himalayas, and the other with the geological 
history of the Indian peninsula. In both of these a 
number of important questions are discussed in a 
scientific manner. Wherever Mr. Oldham has inter- 
polated new matter, he has done it well. Unlike many 
other revisers, therclore, he has produced a restoration 
which really improves the old structure. The result is 
that the manual is once more the standard work on 
the present state of knowledge of the geology of India. 


ESTIMA RS INO) 15GCUR IEIONOINOM, 


|The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents. Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications, } 


The Weight of the Earth. 


In a letter inthis week’s Nature, signed ‘¢ The Reviewer,” 
the wriler does not notice that in the English language, and in 
all legal and common usages of it, including that of all sctentife 
meno in speaking of their weizhings by ordinary balances, 
weights mean masses. Vhe fact that the weight of the earth 
1s 6-14 x 10:7 tons is as clear as that the weight of a parcel of 
tea is 3 1b. [tis the deazv'ness of a weight or mass that is a 
property accidental to its position, being less at the equator, 
greater at the poles, and nothing at the earth's centre. 1 have 
never yet heard a “ box of weights” called a box of misses. I 
don't believe even ‘‘The Kevicwer” calls it a box of masses. 
If carried to the centre of the carth it is still a box of weights, 
though the heaviness of the weights is zero. 

The word *‘weight’’ is often used to denote the heaviness of 
a weight or mass. No dictum, either of ‘The Reviewer” or 
of myself can eliminate this ambiguity from the English languaze. 
But scientific men may greatly diminish the inconvenience of it, 
and may even tend to eliminate it altogether, if they persistently 
use the word “heaviness ” when they mean heaviness. 

May 12. k. 

“Tie REVIEWER” makes a number of statements which he 
does not stop to prove; as, for instance, when he says thit 
“the weight of a body would be practically nothing ifthe body 
was removed to a few million miles from the earth,” But an 
appeal to experiment will show that the weight is unaltered. 
‘To fix the ideas, consider an astronomical or astrological chan, 
in which the earth is at the centre of a Zodiacal cirele. Now, i 
a 100-lon gun is weighed in the scales of Libra, the weights 
required for equilibrium, as given by the lumps of metal in the 
other scale pan, will amount to exactly 100 tons ; so that the 
weight of 100 tons at the distance of the Zoviacal circle, or at 
any other distance, is exactly 100 tons. 

sata’ Vhe Reviewer” takes a ball of the mithematician’s 
imaginary fine, weightless string, which he lets down from 
Libra to the surface of the earth, to the en of which weights 
can be attached, so as to equilibrate the 100 ton gun at the dis- 
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tance of the Zodiacal circle ; now it is certainly trne that a much 
smaller weight will suffice to projuce equilibrium. Suppose, 
for instance, that the Zodiacal circle has a radius equal to the 
distance of the moon, or sixty times the earth’s radius ; then 
22,400 3600, say, 6 1b., suspended near the earth’s surface at the 
end of the string, some 240,000 miles long, will suffice to 
balance 100 tons in the other scale pan, close upto the Zodiacal 
circle. But if the 100 tons is also lowered down by another 
mathematical string to the surlace of the earth, then 100 tons is 
required to equilibrate it; and so it will for any intermediate 
position, when the lengths of the strings are equal ; so that it 
does not tend to any clear or useful end to say that the weight of 
ico tons at the distance of the moonis only about 6 1b. On the 
contrary, the weight of 100 tons is everywhere 100 tons. 

The weight of a body is the ‘hat which is measured in |b., tons, 
kilogiammes, or other standards of weight ; and these standards 
are certain lumps of metal licensed by Acts of Parliament, and 
carefully preserved against change or degradation. 

The weight of the Earth, for instance, as determined by the 
Cavendish experiment, is about 6 x 10°! tons; and it is not 
necessary to dig up the Earth and to weigh the fragments at the 
surface of the Earth for the determination of this weight. 

It is too late now to change the meaning of a word that has 
heen in immemorial use in all languages ; such a quasi-Gothic 
revival would have to restore all literature, as, for instance, the 
lines of Ovid (Art. Am. 3, 319) :— 


“Qu aunce no nen hab2nt operosi signa Myronis 
Pondus iners quondam duraque massa fuit.”* 


A. G. GREENHILL. 


The Niagara River as a Geologic Chranometer, 


WHEN we quote an author whose views coincide with our 
own, we are apt to speak of him as an authority on 
the subject; but when we dissent from the views we quote, 
we are not so apt to recognise the high authority of 
that author. 
is suggested hy a personal experience with reference to 
the age of Niagara Falls. The geologists and others who 
have discussed the length of post-glacial 1ime may be rudely 
classed as minimists, maximists, an] agnostics, Within the 
past five years 1 have been frequently and approvingly quoted 
by the minimists as estimating the portion of time consumed by 
the Niagara River in cutting its gorge at 7099 years, and the 
reputation thus acquired has not been noted without personal 
appreciation. But sel!-complaisance in that regard has been 
somewhat impaired by the thought that the honour is_ ill- 
founded, and that the insecurity of its foundation would sooner 
ar later be discovered. Not less disturbing was the fear that 
when the maximists or agnostics took their turn at writing, I 
should be classed with the goats instead of the sheep. There 
can be no douht that the manly ani in every way proper course 
would have been followed had 1 years ago disclaimed the glory 
accidentally thrust upon me; but it is easy to bask in the sun- 
shine of even unmerited applause, and conscience was too weak 
to determine action until another mo'ive was added by a blow 
from the agnostic side. In his recent book Dr. James Geikie, 
after quoting me as anauthority for the 7000-year estimate, adds 
that ‘all such estimates are in the nature of things unreliable.”’ 
T now hasten to declare that I never said or thonght that the 
period in question was about 7000 years. What I did incautiously 
Say was, in effect, that the time allowance for the cutting 
of the gorge would be about 7000 years if the rate of the cutting 
were uniform, but that there was good reason to believe the rate 
hal not been even approximately uniform. 

Dropping personalities, which lack interest for your readers 
unless they involve principles, I beg to say a few words on the 
actual value of Niagara Falls asachronometer. In 844 James 
Hall made a map of the brink of the Falls, and established 
bench marks to which changes conld be referred. Wuthin a few 
years several other surveys had been made and connected with 
the first bench marks. It has thus become known, first, that in 
the middle of the Ilorseshoe Fall, where the principal body of 
water descends, the brink retrogrades at the rate of four or five 
feet per annum ; second, that the American Fall, carrying a 
much thinner sheet of water, retrogrades so slowly that its rate 
is concealed by errors of survey. “fhe gorge, which has been 
cnt since the ice sheet retreated from the region, is six wiles 
long, and the division of this distance by the annual rate de- 
termined for the Horseshoe Fall yields a period agreeable to the 
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minimists. Ilad the conditions remained uniform, no fault 
could be found with this estimate, but there is reason to believe 
‘hat the conditions have varied enormously in nearly every 
particular, The thickness of the resistant bed at the crest of 
the Falls is far from uniform, and it was altogether wanting for 
part of the distance. During the period of gorge-cutting, the 
height of Lake Ontario, which gives basc-level to the river, has 
varied through a range of several hundred feet. ‘The volume of 
the river has doubtless varied somewhat through climate, but 
it has probably varied enormously by reason of changes in drain- 
age systems, resulting chiefly from differential uplift. The 
Niagara now carries surplus water from the basins of Lakes 
Erie, Huron, Michigan, and Superior. There was probably a 
post-glacial epoch during which three of these lakes discharged 
their water in other directions, and only the basin of Lake Erie 
fed the Niagara River. During that epoch the volume of the river 
was so small that canyon-cutting was effected only by the feeble 
process now illustrated by the American Fall, instead of the 
vigorous process illustrated by the IIorseshoe Fall. These con- 
siderations, which the inquiring reader may find more fully set 
forth in the annual report of the Smithsonian Institution for 
1890, tend strongly to sustain the agnostic view of the Niagara 
River as a geologic chronometer, G, K. GILBERT. 
Washington, April 30, 


The Teeth and Civilisation. 


On the 8th inst., Dr. Wilberforce Smith read a short com- 
munication before the Anthropological Institute on the teeth of 
ten Sioux Indians attached to the Wild West Show. His 
investigation showed that in regard to molars and premolars 
(the only teeth examined), these Indians were wholly free from 
caries. In the discussion which followed the reading of the 
paper, it was mentioned that the same fact was revealed in the 
skulls of the Fourth Egyptian Dynasty brought to England by 
Dr. Flinders Petrie, and in some skulls examined by Dr. 
Wilberforce Smith himself, which were derived from the ruins 
of Pompeii. The teeth of the Indians, botb old and young, 
and those in the skull!s just referred to, all showed more or less 
wear of the cusps, which is a most unusual circumstance in the 
teeth of modern civilised people, and it was thought that some 
difference in the food, or its mode of preparation, would be 
required to account for the absence of sizns of wear in our time. 

Now, it has never been proved that the increasing preva’ence 
of caries is due to weakness of the teeth owing to comparative 
disuse, but there is nevertheless great probability in the infer- 
ence, especially as signs of wear and freedom from caries appear 
to occur together, and zvice versii. There is, however, a further 
point in regard to the existing liability to the attacks of caries 
which J think can he best explained by a transference of nonrish- 
ment to other parts governed by the same nerves. On inquiry 
of several dentists, I find that the teeth most subject to decay 
are the molars, and of these the upper molars are more often 
attacked than those in the lower jaw. The molars of the upper 
jaw are fed by a branch of the filth nerve, and in modern life 
this nerve has, perhaps, more strain put upon it than any other 
in the body. We nse our cyes, partly supplied by the ophthal- 
mic branch of this nerve, not at intervals, but often closely 
throughout a long day. And it seems, therefore, that with so 
many increasing calls on this bundle of nerve fibres, the 
filaments sent to the teeth are, by an automatic economy of 
expenditure, robbed of the energy necessary to perform their 
functions properly. The teeth through lack of nse may not excite 
the nerves to natural action, and thus from both sides there is 
a failure of function, and the teeth are consequently more and 
more unable to resist the attacks of caries. I am disposed to 
attach some importance to this explanation, as | find that those 
who have great calls on their nervous energy are more liable to 
eartes than people of quieter habit and slower temperament. 
Dr. Wilberforce Smith mentioned the alarming increase of 
dental decay amongst hospital nurses, whose occupation is 
certainly one demanding a constant drain on their nervous 
energy. Jt was also noted that people in towns lose their teeth 
more rapidly than those living in the country, which also bears 
out the idea here suggested. On the other hand, the savage is 
seldom required to strain his facial nerves continuously for any 
length of time, and in reference to general nervous expenditure 
he enjoys long periods of rest which are wholly denied to the 
eivilised man in towns. No doubt in consequence of the 
excessive calls on our nervous energy the distribution of it is 
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undergoing modification in civilised man, and parts not used to 
any extent are being deprived of the supply necessary to healthy 
growth. it is much to be feared that the teeth, though so 
essential to the welfare of the body, are in this preticament. 
But we are sully in need of more definite information than is 
at present available. and it is partly in the hope that some of 
the readers of Narure, who have opportunities which | do 
not possess, niay be in luced to test this and other ideas relative 
vo the increase of caries, that | have written on the subject. 
The whole question is at present much obseured by misconcep- 
tions due to ignorance. One fact, however, emerged only too 
clearly from De. Wilberforee Smith’s investigation, namely, 
that while the grin ling teeth of civilise1 men of middle age are 
either missing or practically useless for their purpose, the 
ancients enjoyed a perfect set of teeth till advanced years, and 
molern savages enjoy the same blessing. 
Clapham, May to. 


ARTHUR ERBELS. 


Johannes Muller and Amphioxus. 


THE story of Muller's Neapolitan visit in search of 
Amphioxas, as copie] in Narure \May 3, p. ty) from the 
fice’, belongs to the catezory of those that are Jen ¢rovato or 
the reverse. To anyone acquainted with the works of this bril- 
lant morphological venius th: tale bears internal evidence of 
entire lack of foundation. 

Miller's chief memoir on Amphioxus apnenred in the 10 4as.2- 
tungen der Borliner Aha femie 1842. 1 Prof. Vodaro had ever 
read the original, or an earlier nove in the Aerichte 1839, he 
would scarcely hive related the stary.  Miiller’s work begins 
with an h storical summary of previous researches on the animal, 
anlin particular Fe relates Merictle 1$39, p. 199) that the first 
specimens he examined were obtained from Prof. Ketztus. 
Moreover, Costa's description, mentioned by Prof, Todaro as 
heiny the immediate cause cf Muiller’s expeditious tri, to 
Naples, affurelin 1839, aed in the same year Muller pub- 
lishel] observations on the two specimens given him by KRetzius. 
At this period he was in izaorance of its occurrence at Naples, 
for (p. 200) he says it has been found ‘ton the English, 
Norwegian, ant Swedish coasts.” Tis chief work—the one be- 
fore mentioned—was carried out on /izvie specimens got by 
Mi filer hi nself near Gothenburg, on the Swedish coast, and, as 
is well known, a lalso expressly stated hy himself, he worked at 
the microscope for twelve days in orler to complete his task on 
the spot. The evidence goes to shaw that Muller obtained no 
Amphinxus—not even the one be is credited with !—from 
Naples unti his work was co.npleted ; and (p. St, foot-nnte) 
he remarks: ‘* In Naples the capture of the animal is very easy 
close inshore, for it lives in great numbers in the sandy yround 
¥Postlips, In «842 1 brought back from Naoles aver 1000 

So tmen” in spirtt e 

If the journey referred to ever took place, there is na record 
of the one specemen in any of his works, and Muller, who could 
sacrifice a very rare Ventacrinus to the scalpel, was not the 
min {> Spare an Amphioxus, It must indeed have been a 
“miram@lous Irmzat’ that yielded only one specimen af 
Amphtocus off Posnipa, 

However “in ere ting and amusing the story may be to 
those whe have a preference for fiction, it is to be regretted 
that, with ns of fac to support it, a sealagrse should have 
told ar of one whem zoology will always rank asa chieftain 
amonget her vrewest sons. To many of us, wh> regird Muller 
with s mething akin to reverence, the fable 1s less interesting 
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The Scandinavian Ice Sheet. 


In reply tothe letter of Vrof. T. G. Bonney (Nature, vol. , 
xlix 335), which Toby chance have real to day, concerning 
the Aiffiatty of expiaining how the Scandinavian Jand-ice could 
have crowed the deep channel of Skaperak and Kattegat, anid 
have reoched the est \ngian coasts, I should like to remark 
thatthitdifiee ty net new tome, an lwillexist after it has been 
explaine | Whew the ice-stream from Norway could have ecrasserl 
the named ciannel and ex ended over Denmirk and Nusth- 
wevrrn Geermany, It ©, however, an undisputed fact that 
certain Norwegrin boulfers are very comings in the most 
northern parte oof Tyland, and from there disperse over 
the Whee lylland | hough there rarity increases with distance | 
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from Norway), the northern parts of Fyn and Sjeelland, over 
Slesvig and Ifolstein and North-western Germany from 
Fehmarn towards the west, furtherover Datchland] aid Belgium 
to several localities at the English east coast, unter such condi- 
tions that they could not have been transported by floating ice, 
Jt is consequently a fact that the ice-stream from Norway has 
erossed the named channel. T think, therefore, that the hest 
explication is that the Skagerak channel in its present conilition 
was at first formed after or during the period of largest glacta- 
tion, to which the Norwegian ice-stream helonys, but before the 
Baltic ice-streams, both of which, L suppose, are posterior ta 
the greatest extension of the land-ice. ‘The chief reason 
for the formation of these iee-streams is the existence of the 
above-named channel, which has prevented the ice-stream from 
Norway from extending over Denmark for the second time. 
Copenhagen, May 2. Victor MADSEN, 


The Earliest Mention of Dictyophora. 


Twan CHinc-Suin’s ‘* Miscellanies,’’ compiled in the ninth 
century A.D. (Japanese edition, 1697, book xix. n. 7), has the 
following note :—“ In the 1oth year of the perio | (Ta- Ting (544 
A.D.)a fungus grew in Yen-hiing Gardens owned by the Emperor 
Kien-Wan. It was eight inches long with a black head resem- 
bling the fruit (that is, the Torus) of Auryale ferox ; stem 
hollowed throngh inside like the root of .Velsmdium spectosim ¢ 
skin all white except bzlow the root, where it was slightly red, 
Portion like the fruit of Euryale had below aj int like that of the 
bamboos, and was removable; from the jeint a sheet was 
developed, simulating a network, five or six inches in circunr 
ference, surrounding the stem in the manner of a bell, but distant 
and separate from it. The network was fine ant lovely, and 
also removable from the stem. t is alliel to Wei-hi-ehi (the: 
Auspicious Fungus of Graveness and Pleasure) of the Tavist 
writings.” This description seems to have been passed over by” 
reailers as a mere fiction, but ] find that it agrees very well with 
the figure of a Dictyophora, and may probably be the earliest” 
mention of it. A Japanese botanist, Kozen Sakamoto, has_ 
Ryured the two forms of Dictyophora in his *' Msnograph of 
Fungi” (1834, vol. ii. p. 15), but has not referred to the above. 
cited description. KuMAGUSU MINAKATA, 

May 4. 


The Scope of Psycho-physiology. 


1 WAVE no wish to enter into a triangalar duel with Drv 
Titchener and ‘the writer of the note” who has provoked his 
fire. But since my name has been introduced, a word or two of 
explanation seems necessary. y 

Some time before Lr. Titchener discharvel his first Isarrel, 1 
was requested by the editor of this journal to contribute ao 
popular article on “the scope of psycho-physiol vay.” In 
complying with his request, [ nccepted (1) the coalitions 
implied by the word papular, which us doubt lail me open to | 
the criticism that my ‘‘ whole treatment” was ‘'a little peneral 
and superticial "; and (2) the title suggested to me, since 
rega:dedd it as comprehensive and not spreially provocative 
terminological controversy, C. Lioyp MORGAN, 

Bristol, May to. 


The Aurora of February 22. 


Tite splendid aurora of Webruary 22-23 began on the 
Pacific coast of North Americ. on the former date, extendin: 
unusually far south in Californit, New Mexico, and Arizona 
hut did not hecome con-picuus on the eastern half of th 
continent until the day following. “The ercth currents alfectim 
the telegraph lines were troublesome west of Chica ra exciustvel! 
on February 22 also, not being felt east of that point uncil the 
day following. ‘This localisation of the aurora in longitw 
has been noted in numerows other instances as well, At 
arrangement has been made to secure records of the zea 
graphical distribution of earth current disturbances on the Ines 
of the Western Union Telegraph Company, which extend very 
widely over the North American continent. From what 
appears in the case above described, such records are likely to 
prove to be of very great interest. 


April 30. M. A, VEEDER. 
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erie O leqve SOCIETY SELECTED 
CANDIDATES. 
Sin former years, we give the qualifications of the 
candidates for election into the Royal Society, who 
were selected by the Council at its meeting on Thursday 
last. 
WiLLIAM BATESON, 
M.A. Fellow of St. John’s College,Cambridge. Balfour Student, 
Kolleston Prizeman of the University of Oxford. Distinguished 
asa Zoologist. Author of the following meniirs :—‘t The 


Farly Siages in the Development of Bu/ar glosses (sp. incert )” 


(Quart. Jiurn. Micros. Sct. vol. xxiv., p. 208); ‘' The Later 
Stayrs in the Development of Aa/anoglossus Aowalevsksit, with 
a Supve-tion as to the Affinities of the Enteropneusia” (éhed., 


val. xxv., sapplem nt, p. St); ‘Continued Account of the - 


Later Stages in the 1) velopment of Ai/anoglossus Avwaler'shel, 
janie he Morphology of the E iteropneusta ” (¢be¢.. vol. xxvi., 
}p. 511); ‘The Ancestry of the Chordata ” (sdid., p. 535); 
**On some Variations of Cardium edule, apprrently correlated 
to the Conditions of Life” (Phil. Trans,, 1889, p. 297); ‘* Notes 
on the Senses and f}ibits of Marine Animals” (Marine Biol. 
Nssoc. lourn., new ser., vol. i., p. 211) ; ‘ On the Sense Organs 
and Perceptions of Fishes ” (zdé/., in the press). 


GEORGE ALBERT BOULENGER, 


Assistant (First Class) in the Zoological Department. Bvitish 
Museum. Distinguished fur his knowledge of Ilerpetology. 
Author of the Catalogues of Batrachia (2 vols., 1882); of 
Lizards (3 vols., 1885-87) ; of Chelonians and Crocodiles (1889). 
In tiese volumes, which are the standard works for the study of 
thes: animals, all the species known are described, their 
systematic arrangement being based on a critical examination of 
the more recent researches into their anatomical! structure and 
geosray hical distribution. fe is also the author of a volume of 
the “‘ Fauna of Indit and Burma,” which is devoted to the 
Repriles and Iatrachians ; and of a great number .of memoirs 
and papers publiyhed in the Transactions and Proceedings of the 
Tinnean and Zoological Sozieties, the Geologic:] Magazine, 
Annali del Muse» Civico di Genova, andothers, From 18Sotuo 
1890 he has prepared the annual reports on Reptiles, Batrachians, 
and I*tshes tor the Zoological Record. 


JoHN ROSE BRADFORD, 


MD., D.Sc. Pnysician. Assistant Professor of Clinical 
Medicine at University College. Author of ‘* Electrical 
Poe nomena of Secretion ” (jointly with Mr. Bayliss) Proc. Roy. 
Soc., 1586); ‘‘ Paysioloyy of Gland Nerves '’ (Journ. of Physiol., 
18*7 and 1888); ‘‘ Innervation of the Renal [lood-vessels ”’ 
(Proc. Roy. Soc., 1889); ‘ Innervation of the Pulmonary Blood 
Vessels”? (42, jointly with Me. Dean); ‘‘Induence of the 
Kidne, on Metabolism (762./., 1892), and other papers. 


IlUGH LONGBOURNE CALLENDAR, 


Fellow of Trinity College, Cambridge. Lecturer on Physics. 
Tlas nade important investigations on the measurement of 
temperature by electrical means. These are described in the 
papers :—‘‘ On the Practical Measurement of ‘lemperature ” 
(Phil. Trans., 1887 A, p. 161); ‘‘ Outhe Determina ion of the 
Korling Point of Sulphur, and on a Method of Standardising 
Resistance Thermometers by reference to it” (hf¢., 189 A) 
{this paper is written in conjunction with Mr, Griffiths); ‘On 
the construction of Platnum Thermometers ” (Pnil. Maz., July, 
1891); ‘‘ Some Experiments with a Platinum Pyrometer on the 
Melting Points of Gold and Silver” (#d2¢., February, 1892). 


WILLIAM WATSON CHREYNE 
’ 


M.B., C.M. (Edin.). F.R.C.S. (Eng.). Joint Professor of 
Surgery in King’s College, London. Distinguished as one 
who has nade discoveries in Bacteriology and Pathology, and 
as the author of the fullowing works and papers :—‘‘ On the 
Relation of Micro-organisms to Antiseptic Dressings ” ( lrans. 
Vath. Soc., 1879); ‘‘ Antiseptic Surgery, its V’rinciples and 
Practice ” (awarded the Jacksonian prize of the Royal College 
of Surgeons, 1882); ‘* On Micro-organisms in Purpura I lzemor- 
thagica " (Trans. Vath. Soc., 1884); ‘On Bacifles lvet, the 
Cause of Foul-brood in lees,” in conjunction with Mr. Cheshire 
(Journ. Koy. Micros, Soc., 1885); ‘‘ A Study of certain of the 
Conditions of Infection” (Brit. Med. Journ., 1886); ‘On Sup- 
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puration and Septic Disease” (Lectures delivered before the 
Koyal College of Surgeons, 1887); ‘‘On the Pathology, Eti- 
ology, Results and Treatment of Tubercular Diseases of Bones 
and Joints ’ (awarded the Astley Coaper prize, open to Inter- 
national competition, 1889); and numerous other valuable 
contributions to Bacteriology and Pathology. 


ROBERT EDMUND FROUDE, 


Superintendent of the Admiralty Experimental Works. Asso- 
ciate Member of Council, Institution of Naval Architects. 
Distinguished for original mathematical and experimental 
investigations which have greatly advanced knowledge of (2) 
the resistance offered hy water to the movements of ships; () 
the forms of ships tending to dimini-h resistance; (¢) the 
efficiency of propellers. In these departments of inquiry, he 
for many years assisted his father, the late Mr. W. Froude, 
F.R.S. Since 1878 he has worked independently, and been in 
full charge of the Admiralty Experimental Works, first at 
Yorquay and then at Haslar, he existing estabiishment, 
with its novel mechanical arrangements for experimenting with 
models of ships and propellers, was designed by him. Ilis 
advice has heen sought and given in organising similar establish- 
ments in this country and abroad. IJis mathematical and 
expertmental work has had great and beneticial influence on 
ship-designing, primarily for the Royal Navy, but also for the 
wercantile marine, Under his direction the system of model 
experiments has been greatly extended, enabling naval architects 
to proceed with great certainty in dealing with problems of 
propulsion, and effecting large economies of engine power in 
steamships. Ile has published many original papers on these 
special subjects, most of them appear in Transactions of the 
Institution of Naval Architects. Amongst these the principal 
papers are: ‘*The leading Phenomena of Wave-making 
Resistance’ (1881); ‘Screw Propellers and their Ifficiency ” 
(1S83 and 1886); ‘* Theory of the Screw Prop-lier” (1S$9 and 
1592). 
M. J. M. Ht, 


M.A., D.Sc, late Fellow of St. Peter’s College, Cambridge. 
Professor of Mathematics in University College, Loadon. 
Eminent Mathematician. Author of the following papers on 
pure and applied Mathematics:—‘*Yhe Steady Motion of 
Electricity in Spherical Current Sheets” (Quart. Journ, Math., 
vol. xvi.) ; “Some Properties of the Mquations of Ilydro- 
dynamics ” (* 2d4d., vol. avii.); ‘Oa Functions of more than 
two Variables Analogous to Tesseral Ilarmoaics” (Trans. 
Cimb. Phil. Soc., vol. xiii.) ; ‘‘Calculation of the Equation 
which determines the Anharmonic Ratios of the Roots of a 
Quintic” (Proc. Lond. Math, Soc., vol xiv.); ‘On some 
Generali Equations which include the Equations of Hydro- 
dynamics’ (Trans. Camb. Phil. Soc., vol. xiv.); ‘‘ On the 
Motion of FJuid, part of which is moving rotationally, and 
part itrotationally” (Phil. Trans., 1884); ‘On the closed 
Link Polygons belonging to a System of Co-planar Forces 
having a Simple Resultant” (Proc. Lond. Math. Soc., vol. xv.) + 
“The Differential Equations of Cylindrical and Annular 
Vortices ” (2éid., vol. xvi.); ‘On the Incorrectness of Rules 
for Contracting the processes of tinding the Square and Cube 
Roots of a Numher ” (zés:7., vol. xviii.) ; ‘ On the c- and p-Dis- 
criminants of Ordinary Integrable Differential Equations of 
the First Order’? (¢ézd., vol. xix.) ; ‘On Node- and Cusp- 
Loct, which are also Envelopes’ (¢/zd., vol. xxii.) ; ‘On the 
Locus of Singular Points and Lines which occur in connection 
with the Theory of the Locus of Ultimate Intersections of a 
System of Surfaces ’”’ (to be published in Phil. Trans.). 


JOHN VIRIAMU JONES, 


B.Sc. (Lond.). Principal and Professor of Physics in the 
University College of South Wales and Monmouthshire. 
Fellow of University College, London. Distinguished for his 
acquaintance with physics. lnzaged i1 the teaching of 
physics as well as in the organisation of scientihe studies, and 
is anxious to promote the progress of science, Author of a 
memoir ‘*On the Determination of the Specific Resistance of 
Mercury in Absolute Measure” (Phil. Trans, vol. elxxxi., 
1890). Author also of the following puipers:—‘‘On the 
Calculation of the Co-efficient of Mutual Induction of a Circle 
and a Coaxal Melix” Proc. Phys. Soc., vol. x.); ‘On the 
Use of Lissajous’ Figures to determine a Kate of Rotation, 
| and of a Morse Receiver to measure the Period Vime of a Reed 
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or Tuaing-fork “ (2di7.); ‘‘ Suggestions towards a Determina- 
tion of the Ohm." Read before the British Association at 
Leeds, 1S90 (*t The Electrician,” vol. xxv.). 


AuGUSIUS EDWARD HOUGH LOVE, 


Fellow of St. John’s College, Cambridge. Lecturer in Mathe- 
matics. .\uthor of the followiog papers of merit, connected 
with mathematics :—‘* Oa recent English Researches in Vortex 
Motion” (Math. Ann., vol. xxx., 1887); ‘‘On Dedekind's 
Theorem concerning the Motion of a Liquid Ellipsoid under its 
own Attractions” Phil. Mag., 1888) ; ‘* The small Free Vibra- 
tions and Deformation of a Thin Elastic Shell’ (Phil. Trans., 
1888); *‘On the Motion of a Liquid Elliptic Cylinder under its 
own Attraction,” and ‘t The Oscillations of a Mass of gravitat- 
iog Liquid in the form «fan Elliptic Cylinder which rotates as 
if rigid about its axis” (Quart. Journ, Math., 1888); ‘The 
IFree and Forced Vitrations of an Elastic Spherical Shell con- 
taining a given Mass of Liquid” (Proc. Lond. Math. Soc., vol. 
xix., 1885); '* The O-cillation of a Rotating Liquid Spheroid, 
and the Genesis of the Moon” (Phil. Mag., 18Sq); ‘* Vortex 
Motion in certain Triangles” (Amer. Journ. Math., 1888); 
‘The Motion of a Solid ina Liquid when the Impulse reduces 
to a Couple” (Proc. Phil. Soc., Camb., 1888); ‘‘On the 
Equilibrinm of a Thin Elastic Spherical Bowl” (Proc. Lond. 
Math. Soc., vol. xx., 1889); ‘‘ On Sir W. Thomson’s Estimate 
of the Rigidity of the Earth” (Trans. Phil. Soc., Camb., vol. 
xv., 1890 ; ‘* Note on the Present State of the Theory of Thin 
Elastic Shells” (Proc. Roy. Soc., vol. xlix., 1891); ‘‘ Wave 
Motion in a Heterogencous ITeavy Liquid " (Proc. Lond. Math. 
Soc. vol. xxii, 1891 “*On the Theory of Discontinuous 
Fluid Motions in two Iimensions” (Proc. Phil. Soc., Camb., 
vol. vii., (Sg1,. 
RICHARD LYDEKKER, 


B.A. (Camb.). Formerly on the Geological Survey of India. 
Distinguished for his acquaintance with the science of Palon- 
tology. Author of a series of illustrated quarto memoirs on 
the Tertiary and Post-Tertiary Vertebrata of India, ‘' Padcon- 
tolazica Indica’ Memoirs Geol, Surv, India, 1876-86); also 
a part of the Mesozvic Vertebrata of India (d1/.); of ** Cata- 
logue of the Fossil Mammalia in the British Museum,” in five 
parts 1835-S7, of '*Catalogue of the Fossil Reptilia and 
Amphibia,” now in course of publication ; and of many papers 
on Palccontological subjects to the (aart. Journ. Geol. Soc., 
Proc. Zuol, Suc., &e. 


Supplementary Certificate. 


Author of :—British Museum Catalogue of Fossil Reptiles, 
4 vols. ; Dritish Muscum Catalogue of Fossil Uirds; Vol. IT. 
Vertebrates) of Nicholson and Lydekker’s Manual of Palzon- 
tology. Joint author, with Sir W. {1. Flower, of ** The Study 
of Mammals °; a monograph of the Extinct Argentine Dino- 
saurs ; Cetaceans anid Ungulates in the Ia Ilata Museum ; and 
numerous minor papers. 


FRANCIS CRANMER PENROSE, 
MAA, FRB A, FLRZALS. Tlonorary Fellow of Magdalene 
College, Cambridue, Architect. Surveyor to the Fabrick of 
st. Paul's Cathelral. Late Director of the British Archzo- 
Ingical School at Athens. Author of books or memoirs on (1) 
“*Meinciples of Athenian Architecture,” 1850; 2) ‘*On the 
Pre hiction and Reduction of Occultations of Mars and kclipses 
by a Graphical I’rocess,” 1869 ; (3) ** On the Determination 
of the Elemen’s of the Orhits of Comets by Graphical ’ro- 
cesses,” Monthly Notices, 1881; 4) ‘* Two papers on the 
Ancient Hecatompeton, Athens,” 891 and 1893; 5: ‘*On 
the Onentation ef (rreek ‘Lemples aud the Amplitudes of Stars 
at the time of thy Foundation of the Temples,’ Phil. Trans., 
1893. Observer of the Total Solar Eclipses of 1870 and 1878. 
Inventor of Inetruments for drawing the Logarithmic Spiral ; 
fordrawing the Hyjerbola by continued motion parallel to the 
Asymptotes; fur the Mechanical Solution of Spherical 
Triangles, &c. 

DUKINEILLD LLNry Scott, 


Ph.D. (Warzbarg F145, Honorary Keeper of the jodrell 
Laberatory, Koyal Gardens, Kew. Dr, Scott is a person 
attached to science and anxious to promote its progress. He is 
distinguishe | for his acyuamtance with Botany, and has made 
discoveries in that branch of science which have been puh- 
shel tn the following papers : "'1.atwickelungsgeschehte der 
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gegliederten MilchiGhren” (Inavg. Dissert., Wurzburg, 1$81, 
published in Arbeiten des Bot. Instituts, Wurzburg, 1881; 
translation in Quart. Journ. Micros. Sci., 1882); ‘‘On the Lati- 
ciferous Tissue of JWanthet Glasievii” (Quart. Journ. Micros. 
Sci., 1884); ‘‘On the Occurrence of Articulated Laticiferous 
Vessels in Hevea” (Journ. Linn. Soc., Botany, 1885); ‘‘On 
the Nuclei of Oscillaria and Tolypothrix ” (cé/a,, 1887) ; with 
Mr. Wager, ‘'On the Floating Tissues of Sesbania aculeata” 
(Annals of Botany, I., 1888); with Mr. Brebner, '* On the 
Anatomy and Histogeny of Strychrios”’ (Annals of Botany, 
II1., 1889): ‘*On some Poiats in the Anatomy of /fomaza 
versicolor (1bid., v., 1891); with Mr. Brebner, ‘On Interna} 
Phloem in the Root and Stem of Dicotyledons ” (#47¢.); ** On 
the Secondary Tissues in Certain Monocotyledons”’ (idtd., vii., 
1893); with Miss Sargant, '‘On the Pitchers of Drschidta 
Rafflestana (ibid.). Dr. Scott is also the euthor of many bo- 
tanical reviews, notes, &c. Ile co-operated with Prof. Bower, 
F.R.S., in the preparation of the English edition of De Bary’s 
“Comparative Anatomy of Phanerogamis and Ferns "’ (Oxford, 
1884); and with Prof. Howes in the preparatioo of the new 
edition (18S8) of Huxley and Martin’s ‘ Elementary Biology.” 
From 1882-85 Dr. Scott was Assistant to the Professor of 
Botany at University College, London, and was from 185-92 
Assistant Professor in Biology (Botany) at the Rayal College of 
Science, South Kensington, a position which he resigned to 
ihe up that which he at present occupies at the Royal Gardens, 
ew. 
REY. FREDERICK JOHN SMITH, 


Clergyman of the Church of England. Millard Lecturer in 
Experimental Mechanics, ‘Trinity College, Oxford, Distin- 
guished for his researches in practical mechanics and physics, 
and the invention of important dynamometric and integrating 
instruments ; also of the chronograph—registering graphically 
periods of time from ‘cocos sec. to 1'0 sec.—now used in the 
measurement of the flight of projectiles and in physiological 
research. Anthor of numerous papers, among which may be 
mentioned :—‘‘ An Experimental Investigation of the circum- 
stances under which a Change of the Velocity in the Propaga- 
tion of the Ignitton of an Explosive Gascous Miatnre takes 
place in Closed and Open Vessels. Part 1.—Chronographic 
Measurements” (Proc. Roy. Soc., vol. xlv., 1889); ‘ De- 
scription of Dynamometer and Integrator for measuring the 
work done in Driving Dynamos and other machines” (I‘lectri- 
cian ,18S1) ; ** Ergometer or work measuring machine” (Phil. 
Mag., vol. xv., 1883, and Nature, vol. xxx.) ; ‘A new form 
of Electric Chronograph (Phil. Mag , vol. xxix., 18g0); ** On 
some new Methods of investigating the Points of Recalescence 
in Steel and Iron” (idi/., vol. xxxi,, 1891); ‘On some of the 
Effects of Magnetism on Rods of lron, Nickel, and other 
Metals which have received a Permanent Torsional Set” (ibid, 
vol, xaxii., 1891). 


Josruri Wirson SWAN, 


M.A. (honor?s causa) Durham. F.C.S. PLILC. Ilas devoted 
himself for many years with great success to experimental 


scientific work, chiefly in relation to Etectiic Lighting, the ~ 


Electro-deposition of Metals, and the Improvement of Photo- 
graphic Processes. Ilis labours have resulted in material 
extension of knowledge, and in important inventions, among 
which are the Incandescent Electric Lamp, the Carbon P rocess, 
hy which the first permanent photographic prints were pro- 
duced and which has formed the basis of many processes of 
photo mechanical engraving (in this relation the property of 
salts of sesquioxide of chromium to combine with gelatine 
and render it insoluble was discovered), the highly sensitive 
Gelatino-bromide Photographic late, the result of an original 
observation of the effect of heat on the gelatino-bromide of 
silver emulsion, the Cellular Morm of Ulectrical Secondary 
Battery Plate, the production of Lamp Filaments from Solu- 
tions, Inteyrating Electric Meters, Safety Lamp for Miners, and 
an Electric Firedamp Indicator. 
Victor Huserr Viiry, 

M.A., F.C.S. Lecturer on Chemistry. Author of the following 
papers: ‘* On the Oxides of Manganese and their Iydrates” 
(Wart 1, Chem. Soc. Journ., 1880; Part I1., ihrd.y, 1882) ; 
On the Rate of Dccontposition of Ammonium Nitrate (ili. 
1883); "On same Sulphur Compounds of Calcium” (id, 
1885); "On the Lime I'rocess for the Purification of Coal 
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Gas” (Soc. Chem. Indust. Journ., 1885); ‘On some Sulphur 
Compounds of barium” (Chem. Soc. Journ., 1886) ; ‘‘On the 
Conditions of Evolution of Gases from Homogeneous Liquids” 
(Phil. Trans., 1888) ; ‘On a Method of Investigating the Dis- 
salution of Metals in Acids ” (Chem. Soc. Journ., 1889); ‘On 
the Conditions of the Reaction between Copper and Nitric 
Acid” (Roy. Soc. Proc., 1889). 


Map MARGTIO EXPEDITIONS OF 73597. 


, Eg is not easy to speak definitely regarding the various 
Arctic Expeditions which will be in the field this 
year, for sevcral of the most loudly advertised ventures 
have collapsed or been postponed, and it is possible that 
some quiet and determined explorers may set out without 
calling public attention to their plans. There is un- 
doubtedly to be keen rivalry in the North Polar basin 
for several years to come, and even an incomplete fore- 
jeast of the projected work may serve to direct notice to 
the regions whence good results in the way of Aretie dis- 
covery may be looked for. [t is unnecessary to insist 
inthe pages of NATURE, however needful the caution 
may be to the general public, that no credit for sirctic 
lexploration can be given until the intending explorer 
returns, bringing with him proofs of his achievements 
which will bear the keenest criticism of experts. 

Two well-equipped expeditions have been in the field 
since last summer, working by different methods, from 
different sides, but both led by men of experience and 
manned by tested Aretic travellers. Nansen’s expedition 
in the 7a appeals most powerfully to the imagination 
for the boldness of its plan and the faith with which its 
leader bases his success and even his life on the truth of 
his theory of ocean-currents in the far north. The 

eneral trend of these currents, as drawn by Dr. Nansen, 
is shown on the accompanving map, which is reducea 
rom one published in the Geographical Journal, vol. il. 
His strongest evidence for the existence of a drift across 
he centre of the polar basin was, asis well known, the dis- 
overy on the ice off the south of Greenland of relics from 
the American exploring ship /eanxet/e, which sank off the 
New Siberian Islands ; but this was fortified by much 
Jadditional information. The fravz sailed from Chris- 
tiania on June 24, 1893, passed through the Waigatz Strait 
ion August 3, and the last news was that on August 6 
some Samoyeds saw her passing along the Yalmai coast 
etween the ice and the land. Nansen intended to call 
tthe mouth of the Olenek River in September before 
urning finally northward, but he did not do so. If he 
ad called, or even been sighted off the coast, the fact 
would have been reported to Baron Toll, who was in the 
neighbourhood of the Olenek until November. It seems 
robable that, making an easy passage across the Kara 
sea, Dr. Nansen found sufficiently open water to induce 
im to turn northward off Cape Chelyuskin, as he was 
urged to do by Captain Wiggins, and that the #ravz has 


oth parallel, possibly drifting polewards. No news can 
ow be looked for by way of Siberia, and it is very un- 
ikely, though just possible, that one of the expeditions 
foing north this year, by Franz-Josef Land or Spitz- 

ergen, may meet the crew ol 
eridians converge towards the pole. 

Mr. Peary, after raising the necessary funds in America 
y writing and lecturing, returned to the scene of his 
ormer triumphs at Independence Bay on the north-east 
oast of Greenland. He and his party landed at Bow- 
loin Gay on Inglefield Gulf in Smith Sound on August 3, 
893, and established themselves there for the winter, 
eing comfortably settled when the steamer iIcft on 
\ugust 20. Sledging parties were at once despatched to 
ache provisions at convenient depots on the inland 
jee on the way to Independence Bay. Mr. Peary intended 


NO. 128t, VOL. 50] 


NATURE 5 


assed the winter fast in the ice somewhere within the» 


the #ram, where all , 
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March this year, and to reach Independence Bay in the 
first week of May. Here the party will divide, threc 
men being despatched to sledge south-eastward and 
survey the coast along the quite unknown stretch to 
Cape Bismarck, returning thence across the ice-cap to 
Inglefield Gulf. The other party will push northward 
from Independence Bay, and endeavour to completely 
survey the land which was seen across the strait last 
year, at the same time trying to attain the farthest north. 
The position of Navy Cliff, on the south side of Inde- 
pendence Bay, was fixed as 81° 37’, and since Lockwood’s 
farthest north was 83’ 24’, it is practically certain that 
Peary, with his great experience of foot-travel on the ice, 
will be able to make his way more than the 125 miles 
which would carry him nearer the pole than any previous 
traveller. This year he is not to depend entirely on dog- 
sledges, but to expcriment with Mexican donkeys, which 
are accustomed to carry heavy loads in the low tem- 
perature and thick snow of the high Cordilleras. What- 
ever the result may be in record-breaking of northern 
latitudes, we may confidently expect a great deal of solid 
geographical and scientific work from this expedition. 
A steamer will call at Bowdoin Bay to bring back the 
party, or at least obtain news of them, in August or 
September. 

The third expedition left Tromsoe on May t, 1894, 
for Spitzbergen, with the object of repeating the attempt 
so gallantly made by Parry in 1827, when he reached 
82° 45’. [t is under the command of Mr. Walter Well- 
man, a journalist of Washington, who has carefully 
thought aut his plan of action, and has commenced to 
carry it into effect without delay. Although he has had 
no previous Arctic experience, he is a man of great 
energy and enthusiasm ; his companions are as enthu- 
siastic and resolute as himself, and it is by no means 
improbable that he may be able to give a good account 
of his time. Ile terms his enterprise “a dash for the 
pole,” and is determined to be back in America before 
the end of October. However, as a precautionary 
measure he is to provision the old seal-hunters’ house on 
Danes Island in the north-west of Spitzbergen for a year, 
in ease of enforced wintering. The object of starting so 
early in the season is to avoid the strong southerly drift 
of the ice, which sn greatly hampered Parry’s stedging 
parties. Thus, if Mr. Wellman’s theory is correct, he 
will reach his farthest north before the drift becomes 
serious, and have the southward drifting ice-tloes to help 
him on his return. By the use of very light boats, con- 
structed entirely of aluminium, and provided with 
runners ta convert them into sledges, the weight to be 
pulled will be greatly reduced. It is to be feared that 
Mr. Wellman’s plan of taking Belgian draught dogs for 
his sledges will lead to difficulties on account of the 
difference in climate and in the nature of the work from 
those to which they are accustomed. The behaviour of 
the aluminium boats will be looked forward to with much 
interest. hes ; 

Finally, the Jackson-Harmsworth expedition will take 
the field early in July, having for its purpose the explora- 
tion of the polar area lying north from Franz-Josef 
Land. Mr. Harmsworth, who is bearing the whole cost 
of the expedition, has purchased the Hfadward, of 
Peterhead, a well-known steam whaler of 320 tons, to 
take the party out to Franz-Josef Land, but the explora- 
tion will be conducted by land or across theice. Mr. PF. G. 
Jackson, the originator and leader of the expedition, has 
long thought over this mattcr,and devoted most of his time 
for two years to the study of Arctic problems. He spent 
a great part of last winter in the north of Russia, testing 
sledges and other appliances for ice-travel and prac- 
tising surveying on thc little known Waigatz Island. Like 
Peary, he intends to try the endurance of stronger 


| animals than dogs in Arctic work, proposing to take a 


o commence his main journey about the middle of | number of Russian ponies. 


The personnel of the expe- 
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dition, although probably not excceding six, will include 
trained specialists and collectors, who will map their 
route, make meteorological and magnetic observations, 
and collect geolozical, batanical, and zoological speci- 
mens. After calling at Archangel, in the end of July, to 
take on board a Russian log-house, and then at Khaba- 
rova to ship West Siberian dogs and drivers, the Ira ?- 
curd will proceed to Franz-Josef Land and make a land- 
ing somewhere in the south of that region, the exact spot 
depending on the state of the ice. The route to 


Cea 


Pee 


North Polar Map ty illustrate projected Molar Expeditions, 


Franz-Jo-ef J.and will this be due north from near Kol- 
ructf Tiland, instead of north-castward from Norway 
as shown on the map. The wooden house will 
be erected on a secure and sheltered site, and 
stocked with the necessary stores for four years, after 
which the hip will return Tf, as scems possible from 
Itayer - observations, Auftria Sound shauld be found 
open, providons will be carried north alony itin a steam- 
Yaunch and eaAcd for Sibeequent use. Mr, Jackson 
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and his companions will spend the winter at their base, 
where the conditions of life were found to be quite 
endurable by Mr. Leigh Smith when he was compelled 
to spend a winter there, with very poor accommodation 
and equipment, after the wreck of his yacht, the Avra, in 
1881. Early inthe spring of 1895 the expedition would — 
push northward, moving very slowly because of the — 
necessity of traversing the distance several times over 
in order to carry the quantity of stores necessary to 
establish a depot every thirty or forty miles along the 
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route. This slow progress will, of course, give an oppo 

tunity for repeating observations for position, and s' 
add ta the accuracy of the map. The dnectto 
of advance will probably be along Austria Soun 
and across letermann Land, the farthest north sight 
hy Paver in the Austro-]Tungarian expedition, and lyin 
in $3 N. Should Petermann Land extend ta the nortl 
Mr. Jackson intends to proceed along it, mapping h 
route as he goes. Boats would be carried for crossin; 
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open water, and if ocearic ice intervenes, it would be | probable that Mr. Wellman also will return; but unless 


traversed as rapidly as possible, and areturn made to the 
farthest north point on solid Jand, where winter-quarters 
could be established ; but should this be impracticable, 
the retreat would be continued to the base, where the 
second winter would be spent. In the spring of 1806 
the party would turn northward again, the chain of depots 
accelerating their progress. Inthe summer of 18y6 the 
ship will return with additional stores and men, and to 
obtain news ; but it does not appear to be Mr. Jackson’s 
intention to return, unless he is satisfied that his work 
is final, until 1897. This expedition ought certainly to 
extend our knowledge of the most northerly land known, 
and if fortune favours it, the advances made may be 
great. Its equipinent is of the very best, and no excuse 
of bad material can be brought forward to explain 
unsatisfactory results. 

The expedition for the exploration of Ellesmereland, 
to which reference has several times been made in 
NATURE, planned by Mr. Robert Stein, of the U.S. 
Geological] Survey, has been postponed; we hope only until 
next season. Still efforts will be made this summer to clear 
up the fate of the unfortunate young Swedish naturalists, 
Bjérling and Kalstennius, with their mate, Gilbert Dunn, 
and cook, Herbert MacDonald, of whom the last news 
received was that they intended to seek shelter with the 
reported Eskimo of Ellesmere Land. Mr. Elis Nilson 
has been sent out by the Swedish Anthropological 
and Geographical Societies, on the Dundee whaler 
Eclipse, to visit the Carey Islands and Clarence Head, 
if the ice permits, and search for any relics of the miss- 
ing party, whose fate, after two years without supplies, 
can scarcely be considered doubtful. Baron Norden- 
skj6ld has interested himself particularly in the search, 
and will probably arrange for other whalers to deviate 
from their course in order to obtain information. 

Dr. F. A. Cook, the ethnologist on Peary’s former ex- 
pedition, has issued a prospectus of a pleasure trip which 
he is to conduct up Laffin’s Bay to Smith Sound, with 
the opportunity of a slight change of route should any of 
the passengers desire it. This would, if the state of the 
ice permitted, render it possible to call at Clarence Head 
and the Carey Is]ands, and make at least a hasty search 
for the missing party ; but a pleasure trip scarcely lends 
itself to serious Arctic exploration. 

Prophecy with regard to the results of geographical ex- 
ploration is too uncertain to be indulged in by modern 
critics, and in Arcticexploration particularly the conditions 
are so difficult to predict that success may attend the most 
inexperienced and worst equipped, while experience and 
all the resources of wealth and science would struggle in | 
vain against adverse conditions. There are certain re- 
markable features about the new expeditions which 
distinguish them from most of the earlier efforts. 
Each has been planned and is being carried out 
by a man who is thoroughly in earnest, and whose repu- 
tation rests on his success. This is widely different from 
the case of a commander “ordered” to carry out the 
plans o! others, Each expedition is small; Nansen’s, 
which is the largest, comprises only thirteen men. Two 
of those which have already faced the awful monotony 
of the Arctic night, have appliances for dissipating the | 
darkness by the electric light, an advantage which can 
hardly be over-estimated in its effect on the spirits of the 
men. Provisions and equipments have been greatly im- 
proved, even since the time of the sI/e-? and Drscovery 
and of the Feannette. Most important of all, three of the 
expeditions are free from the responsibility of a ship. 
In all these ways the four serious attempts of this ycar 
have elements of success never combined previously. 
Their results will not be known for some tiine. News of 
Mr. Peary will certainly be received this autumn by the 
vessel to be sent up to Inglefield Gulf to bring him home 
if he considers his work satisfactorily finished. It iS | 
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he should by some scarcely credible good fortune mect 
the crew of the Fram at his farthest north, we cannot 
hope to hear of Nansen for another year at least ; and 
Mr. Jackson’s scheme provides for a possible absence on 
his part for four years, though progress should be 
reported before the end of next year. 


HuGH ROBERT MULL. 


THE CRINOIDEA OF GOTLAND. 
ie is the first instalment of a memoir based on a 
revision of the speciinens of crinoids in the Angelin 
collection at Stockholm. It is published in English, and 
is illustrated by Mr. G. Liljevall, who has produced 382 
remarkably beautiful figures upon ten quarto plates. 
Their accuracy may be relied on by those who know Mr. 

Bather’s own scrupulous carefulness as an artist. 

The author commences by pointing out the need fora 
thorough re-examination of the Stockholm specimens, 
the drawings in Angelin’s ‘‘ lconographia Crinoideorum” 
being so frequently misleading, and having been in many 
cases produced by a union of several distinct individuals. 
The older palzeontologists certainly had not that reverence 
for type-specimens which now very justly prevails among 
curators ; they brought out, as they thought, the salient 
points of their specimens, filled in a sort of fancy 
groundwork of rock around the drawing, and left 
students to search in vain in the collection for the 
exact object that had thus been honoured above the 
others. 

The classification of the Crinoidea undergoes consider- 
able changes with each new descriptive paper, and Mr. 
Bather’s works are a healthy example of receptivity and 
indifference to precedent. We read cach in the light of 
the glossary appended to it, ridding our minds as far as 
possible of the technicalities that we have previously 
iearned. We must confess that such changes in nomen- 
clature are based on observation and on additions to our 
knowledge, and we need only quarrel with the termin- 
ology when itis reduced to algebraic symbols. 

The abolition of the Fistulata and the Larviformia as 
sub-orders of the Inadunata (p. 8),and the substitution— 
quite temporarily— of divisions based on the presence or 
absence of infrabasals, may be hailed asa simplification, 
allowing more latitude in the association of the several 
genera. But the value of such close and detailed work 
as that of the present memoir will depend in no way 
upon the stability of the classification utilised. Mr. 
Bather (p. 19) can thus treat even the Inadunata as a 
convenient portmanteau, soon to be worn out ; and spe- 
cialists will turn with pleasure to the critical descriptions 
of individual specimens in the collections. 

A fine example of how the collation of specimens, ) ear 
after year, will add profoundly to our knowledge of 
ancicnt life upon the earth, is to be found in the story of 
Herpetocrinus (pp. 36-45). The crown of this genus was 
detected in certain Dudley specimens by Mr. Bather 
himself, Salter’s opinion being thus amply verified ; and 
the coiled stem, often supposed to be an arm, is now 
shown to have had a permanent tendency |p. 45), by its 
very structure, to bend round in one direction, while it 
could probably be uncoiled “by the simple contraction 
of the large musc’es on the outer part of the articular 
surface.” With a quaintness of expression now familiar 
to us, our author proceeds: “ It is very probable that the 
animals usually broke off any rooted attachment they 
may have formed, and that they clung to corals or other 
submarine objects by their cirri.” It is further suzgested 
that they could move from one spot to another. 

1'©The Crinoidea of Gotland.” Parti, The Cranoidea [natumata. 
By F, A. Bather, M.A., F.G.S. (Stockholm: Kongl. Sveoska VWet.-Akad, 
Handl. Br. 25. 1893.) 
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The extraordinary difficulties surrounding this genus 
are illustrated by the fact that Mr. Bather himself 
at one time described the arm of a Streflocrinus as 
the stem of Herfefecrinus p. 176). 

Controversial matters are treated in this paper with the 
delicacy of the duellist rather than with the tactics of the 
football-field ; and Mr. Bather may be congratulated on 
the position he has gained among the exponents of 
intricate research. We look forward with keen interest 
to the completion of this handsome memoir. 

(Ge aN Mo 


44 DEDICATORY NUAIBER OF THE 
OUARTERLY FOURNAL OF WMICROSCOPICAL 
SOCEM GIE. 


SPECIAL complimentary number of 7e Quarterly 
Fournal of Microscopical Sctence has been issued, 
dedicated by his colleagues to Prof. E. Ray Lankester, 
F.R.S.,in celebration of the completion of twenty-five 
years of editorship. The Yourna/ contains contributions 
by Dr. E. Klein, F.R-S., Prof. A. G. Bourne, Mr. Adam 
Sedgwick, F.R.S.. Mr. W. C. MelIntosh, and lrof. 
A. A. W. Hubrecht, of Utrecht University. It is pre- 
faced by the subjomned historical sketch, signed by Mr. 
Sedywick and Prof. Weldon. 


It is now five-and-twenty years since Prof. Lankester first 
undertook the task of editing the Quarterly Journal of Micro- 
scofical Science, and by issuing the present number his colleagues 
desire to mark the occasion, and at the same time to take the 
opportunity of offering to him their hearty congratulations on 
the success which has attended this quarter ofa century of effort 
on his part. 

The Fournal was founded in the year 1853 by the publisher, 
Mr. S. Highley, and was edited by Dr. Isdwin Lankester and 
Mr. George Busk. In 1856 the publisher's business was 
transferred to Mr. John Churchill, with which firm it has 
remained ever since. Up to 1868 the Yournal published the 
"Transactions of the Royal Mieroscopical Society of London,” 
but in 1869 the Society started its own publication, aod a new 
editorial arrangement of the Yournal was made. Mr. George 
Busk retired, and Mr. Ray Lankester, who had lately taken his 
degree at Oxford, joined his father in the editorship. 

Mr. Ray Lankester's connection with the Journal! began in 
1863 with the publication of a paperon ‘Our Present Knowledye 
of the Gregarinz,”’ followed in 1854-5 byamemoir, io three parts, 
on ‘'The Anatomy of the Earthworm.” In 1865 he suggested 
the publication ot a quarterly chronicle of the progress of his- 
tology and microscopic investigation, and joined Mr. Busk in 
its preparation, Curiou-ly enough, this feature has been aban- 
done} since 1872, whilst the Royal Microscopical Society has 
taken the task in hand, and produces an admirable and exten- 
sive record. 

lo 1872 Kay Lankester’s father ceased to take part in editing 
the Yourna/, and was succeeded by Dr. J. rank Payne. Lan- 
kester and Payne added Mr. Thiselion Dyer (now Director of 
Kew Gardens), to their editorial body in 1873, and he was suc- 
ceeded in 1876 by Me. Archer, of Dublin, the Secretary of the 
Dublin Microscopical Club, and the author of so many interest- 
ing difcoveries among freshwater Khizopoda. In 1877 Dr. 
Payne re ired, and De, Klein jained the editorial staff. 

In 1578 a lurther change was made. Prof, Lankester became 
solv edit r, with the co operatiun of Archer, Francis Balfour, 
and 1. Klein. ‘his arrangement has continued ever since, 
with various changes in the list of those co-operating. Thiselton 
l)yer returned for a few years as one of those giving his co- 
operatisn; and Moseley and Milnes Marshall have in turn 
averted in the conduct of the Fourna/, and have published in 
womany af their most important papers, inducing their pupils to 
adopt the fa ve mode of publication, 

The pumber of contributions which this energetic policy 
attra ted tothe Y% mental soon made it necessary to enlarge it; 
and the term of Lankester's elitorship has been marked bya 
coh inwous increase in the amount of letterpress and in the 
number aod excell nce of the plates. ‘This has of necessity 
been accompanied by a rise in price. The original price was 
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At that time the volume consisted of some eight-and-twenty 
demy octavo sheets and twenty plates, mostly also octavo, The 
last volume contained thirty-six royal octavo sheets and forty- 
(wo plates, many of which were coloured, while the majority 
were of quarto size, The change from demy to royal oetavo 
was cffecied at the commencement of 1883, and in 1890 the 
strict quarterly publication of the Yous’ was abandoned, so 
that more than four numbers could he issued in the year. 
During the eleven years which have elapsed since 1883, sixty- 
one numbers, divided into fifteen volumes, have been issued ; 
so that the increase in size and price has not only affected the 
magnitude of each number, but has been accompanied by an 
increased rapidity of publication. 

Every reader will remember that Prof. Lankester’s energy 
has by no means been exhausted in merely editing the Joxsval, 
for besides his many writings elsewhere, he has published more 
than sixty memoirs in the pages of this /ourna/ alone ; and we 
may, perhaps, be permitted to mention a few of the more pro- 
minent of these—such as that on ‘'Yhe Development of the 
Pond Snail" (1874), which marks the starting-point of his well- 
known investigation of the development of Mollusca ; the 
**Notes on the Embryology and Classification of the Animal 
Kingdom ” (1877), which exercised so great an influence upon 
the whole tendency of morphological speculation; the de- 
seriptions of Limnocodinm (1880); ihe series of memoirs on 
Apus and Limulus (1881-1884), and on Rhabdopleura (1884); 
the first description of the atrio-ceelomic funnels in Amphioxus 
(1875), and the subsequent memoir on the anatomy of the same 
animal, together with the account, commenced in conjunction 
with his papil, Me. Willey, and continued by Mr, Willey alone, 
ol the later history of its remarkable larva. 

It would be useless to enumerate all the naturalists who have 
contributed to the Yomnal since Prof. lankester’s successful 
enterprise has made it the chief medium of publication for 
English morphological work ; but it is interesting to notice that 
the contribu'ors have constantly inclu led foreign naturalists of 
distinction, including If. van Beneden, Bo vditch, Carricre, 
Claparéde, Pollo, Girard, Tubrecht, lijima, Ischikawa, 
Kingsley. Muitsukuri, 1. F. Osborn, Oudemans, Packard, 
Patten, Pelseneer, Pouchet, Ranvier, Whitman, and others. 
Some of these have taken the opportunity, by contributing to 
the present number, of joining in the hearty congratulation on 
his past achievement, and sincere good wishes for the future, 
which Prof. Lankester’s associates now offer to their chief. 


IMO MES. 

Tue following fifteen candidates were selected on Thursday 
jast by the Council ol the Royal Society, to bs recommended 
for election into the Society:—Mr. W. Bateson, Mr. G. A. 
Boulenger, Dr. J. R. Bradford, Mr. TE b. Callendar, Prof. 
W. W. Cheyne, Mr. kK. EF. Froude, Prof, M. J. M. Hill, Prof. 
J. V. Jones, Mr. A.M. 11, Love, Mr. KR. Lydekker, Mr. #.C. 
Penrose, Dr. D. HL. Scott, Rev. F. J. Smith, Mr. J. W. Swan, 
aod Mr. V. UL. Veley. We print their qualifications in another 
column, 

Tue ‘ Ladies’ Conversazione” of the Royal Society is an- 
nounced for Wednesday, June 13. 

Tue death is announced of Dr. E. If. Vinen, at the age of 
sixty-nioe. Ile was a Fellow of the Linnean Suciety, and well 
known among botanists and geologists. 

Wer regret to learn of the following deaths among scientific 
men abroad :—Dr, Louis von Uslar, Professor of Pharmacy 
in the University of Goctingen; Dr. A. Schmidt, Professor 
of Physiology in the University of Dorpat (or Jurieff); and 
lrof. Thomas Morong, the well-known hotaoist. 

Tne Couneil of the British Medical Association are prepared 
to receive applications for grants in aid of researches for the 
advancement of medicine and the allied sciences. Applications 
for sums to be granted at the next annual meeting must be made 
on or before June 15 in writing, addressed to the General 
Secretary, at the office of the Association, 429, Strand, W.C. 
They must include details of the precise character and objects 


four shilling? per number—the oumbers being issued quarterly. j of the research which is proposed. Reports of work done by 
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the assistance of Association grants belong to the Association. 
Instruments purchased by means of grants must be returned to 


the General Secretary on the conclusion of the research in further- _ 


ance of which the grant was made, The Council of the As- 
sociation are also prepared to receive applications for one of the 
three Research Scholarships which is vacant, of the value of 
£150 per annum, tenable for one year, and subject to renewal 
by the Council for another year. 


F) 


A LECTURE on ‘‘ Recent Discoveries at Koptos,” with illus- 
trations, will he delivered by Prof. Flinders Petrie at University 
College, Gower Street, on Saturday, May 26, at 2 p.m. These 
discoveries include the long-songht rise of Egyptian art, and 
the prehistoric remains of the race on entering Egypt. The 
lecture will be free to the public without ticket. 


Ar the annual general meeting of the British Ornithologists’ 
Union, held on Wednesday, the 9th inst., Lord Lilford was re- 
elected President, and Mr. F. D. Godman Secretary, for the 
ensuing year, and Lieut.-Colonel L. H. Irby and Mr. W. T. 
Blanford, F.R.S., were placed on the committee in lieu of two 
retiring members. It was agreed that a new (seventh) series of 
The [67s should be commenced in 1895 with the thirty-seventh 
volume, and that Dr. P. L. Sclater, F.R.S., and Mr. Moward 
Saunders should be appointed as joint editors of it. 


IT is impossible to speak too highly of the part taken by the 
Smithsonian Institution in diffusing knowledge. Not the least 
important of the methads adopted to make the works of men 
of science known unto the ends of the world, is the inclusion of 
miscellaneons reprints of memoirs in the annual reports of the 
Institution. A report just received shows the operations, 
expenditures, and condition of the Institution in 1892, and con- 
tains an appendix of the kind referred to. Therefore it is useful 
and interesting to all engaged in the promotion of knowledge. 
Of the thirty-three papers appended to the report, six have 
been reprinted from NATURE, and, we need scarcely say, proper 
acknowledgment of the source is given in each case. There are 
several translations of important papers, among them being 
Prof. J. A. Palmén’s report on the migration of birds, presented 
to the second International Ornithological Congress in Budapest 
in 1891; and translated extracts from an ornithological essay on 
the flight of birds, by M. L. P. Mouillard, published in Paris 
in 1881 under the title ‘* L’ npire de l’Air.”” Other con!ribu- 
tions calling for special mention refer to the geological history 
of the Vellowstone Park, Mr. W. Woodville Rockhill’s 
explorations in Mongolia and Thibet, and the’ progress of 
astronomy during 189t and 1392. 


THE recent publication of several important works has brought 
into prominence the subject of.the theo yof functions. Those who 
are interested in this branch of mathematical science will there- 
fore be glad to know that Messrs. Mayer and Miiller, of Berlin, 
intend to publish, in about eight volumes, the collected papers 
of EHlerr Karl Weierstrass, who has heen termed the creator of 
the modern theory of functions. The work will be issued under 
the auspices of the Kiniglich Preussischen Akademie der 
Wissenschaften, and it is with the sanction of Prof, Weierstrass 
himself that this edition of his collected mathematical works is 
allowed to see the lisht. Messrs. Mayer and Muller rightly 
Zround the importance of this publication on the name of the 
author. The first part is to contain memoirs already published, 
or which are ready for publication, in three volumes, tbe papers 
being printed in chronoiogical order. ‘The series is to open with 
“the development of the modular functions” which was pre 
Sented to the l’riifung’s-Commission at Miin-ter in tS4g1. This 
part also contains the Braunsberg School programme, the funda- 
mental importance of which in the theory of the Abelian 
fanctions is well known. ‘The second part is to consist of five 
volumes, and will include the greater part of the lectures 
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delivered in the University of Berlin. In the first volume of 
this part isthe lecture based on ‘‘the Theory of the Elliptic 
Functions,” which was delivered for the first and only time in 
the Professor’s sixtieth year (cf Forsyth, cap. v.-vii.) The 
theory is here established on Euler’s Addition-thesrem, The 
lecture closes with an application to several geometrical and 
mechanical problems. <A later volume contains ‘‘the general 
INiptic Transcendents,” as well as a detailed discussion on the 
transformation of elliptic functions. The theory of the 
Abelian functions occupies the remaining volumes, one of which 
is devoted to a special discussion of the theory of the so-called 
byperelliptic functions. The lectures are to he edited by a former 
pupil of Prof. Weierstrass, who, however, will himself super- 
vise the publication. The work is to come out in quarto 
volumes, and great care is to be bestowed on their production. 
It is expected that all the volumes will be issued in a few years. 


Pror, W. C. Mackenzir, of the College of Agriculture, 
Ghizeh, has sent us some interesting information with regard 
to the existence of nitrate of soda in Egypt. It appears 
that the natives of Upper Egypt, from Keneh to Esneh, 
are in the habit of carrying a substance called ‘‘tafl,’’ from 
the hills on the east side of the river, to manure their 
fields, especially the maize crop. That this was done 
seems to have been well enough known to many people in the 
habit of spending some time there, but beyond a casual know- 
ledge of the fact that the ‘‘tafl’’ was used asa manure, no 
further interest seems to have been taken. What the valuable 
ingredient was, does not seem to have been known, and the name 
“tafl” was used indi-criminately for clay for pottery aod clay 
formanure. Analyses of several samples of this substance showed, 
however, that they contained nitrate of soda from 2 per cent. to 
18'§, mixed with varying proportions of chloride and sulphate, 
as well as calcium carbonate and clay. Further examinations 
of other samples did not show such a high percentage, the 
richest containing only 4 per cent. Prof. Mackenzie visited the 
deposit in the hills east from Luxor, and some eight miles dis- 
tant from the town across the desert, and there found the ‘‘tafl”’ 
right on the face of a limestone hill, apparently croppiog out of 
the rock. Samples taken at different heights gave percentages 
varying from 2 to 9°5 of nitrate ofsoda, Onsendingin a report 
about this nitrate, Nubar Pasha, the present Prime Minister, 
arranged to send up Mr. E, A. Floyer and Prof, Sickenherger 
10 investigate the whole question, and endeavour to estimate 
the quantity, ‘The investigation will no doubt throw consider- 
able light on the or gin of this curious occurrence of nitrate. 
Prof. Mackenzie thinks that the idea that the clay has simply 
acted as an absorbent for nitrates got from accumulations of 
potsherds, &c., does not seem possible, for at Luxor there is no 
evidence of this whatever, the deposit of nitrate-bearing clay 
being at the foot of a limestone cliff, and no appearance of 
potsherds anywhere. Ile believes that more probably caves or 
swallow-holes in the limestone cliffs have collected clay and 
organic matter from the river, and the nitrification of this 
organic matter has produced the nitrate where it is now found. 
Messrs. Floyer and Sickenberger’s report will, however, no 
doubt clear this point up. 


AMONG the shorter contributions in the May number of the 
Psychological Review is one by Prof. W, O. Krohn on the rela- 
tion of sensation-areas to movement. Ile had the opportunity 
of testing the sensitivity of the skin of a man who hal had his 
left forearm encased in a plaster-ol-paris case for a period of 
three months. During this entire period the forearm could not 
be moved either at the wrist or at the elbow. lof. Krohn 
compared the sensitiveness of the skin of the uninjured right 
forearm with that of the left forearm of the same person, after 
the plaster case had been removed, by meais of the usual 
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csthesiometric tests. fle found that on the latter forearm the 
one so long unmovable, when the two points of a pair of 
dividers or compasses. touching the skin at a given locality, were 
separated by as much as fifty-five millimetres, they were felt as 
one iostead of two; while on the right forearm they only bad 
tobe about twenty m llimetres apart in order to be perceived as 
two, On the back of the left arm, at a different locality from 
that just meationed, it was found that even when the two points 
of the dividers were seventy-five and eighty milllmetres apart, 
they were felt as one; while at a corresponding locality on the 
right arm the skin was so sensitive that points but 17 mm. 
apart could be felt as two. Jt should be mentioned that the 
subject was prac.ically ambidextrous before meeting with the 
accident which led to the casing of his arm in plaster. Prof. 
Krohn thinks, therefore, that the s-nsitivity of the skin over the 
injured forearm was lost simply because that member was for so 
long atime immovable. Ife points out that this has an impor- 
tant bearing upon the principle that **the localising power is 
delicate in proportion as the skin covers a movable part of the 
body.” 


AN “ Atlas of the French Lakes” has been in progress 
since 1$$6, under the auspices of the Ministry of Public 
Works in France. It is now completed, and published in tea 
sbeets, with coloured contour-maps of the French lakes, 
great and small. Lake Geneva, partly done by Swiss sur- 
veyors, 1s drawn to scale 1 50,090, Lake d’Annecy to scale 
120,000, and the others t 10,090. Several results of general 
interest are obtained—for example, the regular spherical shape 
of old crater Jakes in the Auvergne district, the shallowness and 
irregularity of lakes at the outflow of a glacier, such as Lake 
Sylans in the Ain Department ; again, the filling-up of lakes 
at the inflow of the river, typically shown by Lake Brenets, 
in the course of the River Doubs. The work has beea accom- 
plished by M. Andre Delebecque, Civil Engineer of Bridges 
and loads, assisted by his colleagues MM. Garcin and 
Magnin. The day has yet to come when our Government 
will auth¢rise a similar special work on Jiritish lakes. 


So little is known about the origin of many infectious diseases 
that aa article by Dr, Keser, in the We thal Magazine for May, 
will be read with interest. The chief reason why the matter is 
in obscurity is that the descriptions of diseases found in the 
werks «f early writers do not affard the necessary means of 
ilenufication. .\ noteworthy exception to this, however, is 
Thucydides’ narrative of the plague of Athens. ‘The author 
Rive a graphic account of an acute well-marked epidemic 
diycave which invaded Athens in the year 430 t.c., ap] caring 
unexjecte ly amongst healthy j cople, and destroying the lives 
vf many thousand inhabitants during the three years that it 
Jac). It has been supposed by some that the disease was 
small yox, while others have considered it to have been a 
malignant form of carlatina or typhus. A careful review of the 
factsa®l eviderce, however, leads Dr. Keser to believe that the 
plague «f Athen was probably a variety of the true Oriental 
plager, cheragecrive] chiefly by a varioliform exanthem with 
relnew anil Tvidity of the kin, by ulcers, and by the absence 
or realy ofbulee. ‘The connecting links between this form of 
the [lague and the tyy cal /1sf in uarnarsa still remains a 
matter at corfecture. 


THE April number of /)2 Weé/er contains an article on sun- 
spots ant weacher, hy I’. Volt, based on sixty-four years’ 
a’ Atx-la Chapelle (1530 93). ‘The author has 
tabule cd Woll's relative sun Spot members, together with the 
yearly, winter, an} summer mean tempcrature values, the 
numer of thunderstorms am! annual rainfall, and has also 
repre ente tthe values praphically. The curves show that down 
tu the year 1575 the sumer and annual mean temperatures 
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decrease with greater sun-spot frequency, and that an increase 
of summer and yearly temperature occurs wilb a decrease 
sun-spots. The winter temperature curve also agrees gene 
with the other two. From the year 1878 the temperature 
curves are reversed, a decrease of sun-spots correspondiog with 
a fall of temperature, and vice zersd. The rainfall curve is 
irregular, but it appears, contrary to results obtained elsewhere, 
to take exactly an opposite course to that of the sun-spots, T 
number of thunderstorms increases generally with a decrease 
of sun-spots, and cvce versd. 


For some years past, Prof. Klossovsky, Director of 
Metcorological Observatory of Odessa, has been acti 
engaged in collecting and discussing observations bearing ¢ 
the climate of south-west Russia, and the observers 
operating with him amounted in 1892 to 1900 in number. 


during this period was june 1886, in which the rainfall was 6 6 
inches, while ia Septemher 1592 no rain fell. The annua 


the minimum -1S8°°S, giving an annual range of tg 2, 
Several papers have also been published, bearing upon th 
agriculture of the district, including phenological observations, 


that part of Rus-ia. 


A RECENT oumber of the Compres Ren rus contains a paper hy 
M. R. Swyngedauw, on the ratio of the currents produced 
the discharge of a condenser in two circuits plaeed in paralle 
one containing a spark-gap and the other self-induction, 
apparatus employed by the author consists of a battery of t 
Leyden jars charged by a }loltz machine. The conductor whi 
Joins the coatings of these jars contains (1\a spark gap 1,; @ 
a coil T which is traversed hy the whole discharge (Jp; (3)t 
branch circuits, one containing a coil 1) exactly similar to T 
otber containing a spark-gap 1, The two coils T and D 
identical, and can be placed etther simultaneously or separat 
on the cross-bar of a Wiedemann-d’Arsonval galvanomet 
Thus, by placing first the coil 1 and then D on the galva 
meter, the total quantity of electricity discharged, or the fracti 
which passes through the branch circuit containing the coil, ca 
be measured. he author finds that ifthe sparking distance 
is left constant, that the quantity of electricity passing throu 
the branch circuit coataining the coil increases continuously 
the spark interval 1, ts increased. When the spark interval 
passes a certain limiting value, the q.rantity of electricity passi 
through the branch coil is greater than that passing through t 
coil 1. This anomalous increase might be considered tobe di 
to a dissymmetry in the spark-gap 1,, so that oscillatory curre 
set up in the branch circuits would pass ome way but not U 
vther. The author finds, however, that if ulus spark-gap 
changed, or the direction of the discharge changed, the increase 
Is stull observable, 


Aw elabora ion of the presidential aildress delivered by 
1. Christison in November 1892, before the Botanical Soci 
of E:dinburgb, has just been published in the Society's /%« 
mugs (vol. xix. part 3). The subject of the address was tl 
aciual size of the largest trecs of species, native or long 
naturalised, in Britain, particularly in Scotland, with a 
cussion uf the question of their probable age. At the end 
the paper Dr, Chnistison dispels a few pleasing illusions w 
tegard to some historic trees. Itis chiefly the oak, among tr 
that has been associated with historic deeds, and perhaps 
has acquired such faine as the Boscobel oak, reputed to hi 
concealed Charles 11. after the battle of Worcester in 16 
Dr. Christison says that an inscription which was placed agains 
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blessing of Almighty God, had the honour of sheltering from 
his foes King Charles 11.” But, it is pointed out, Mr. R. If. 
Collins (7rans. North Staffordshire field Club, 1890) has 
shown that this tree, being only eleven feet ten inches in ginh, 
‘sould not have been the pollard oak of nearly two and a half 
eenturies ago, and that a previous inscription in 1817 testified 
that ‘‘the present tree sprung, it is said, from the above tree” 
(meaning the Royal tree). Previous inscriptions were also 
referred to, from which it seems that the original tree dis- 
appeared soon after 1787. Indeed, Dr, Stukely recorded that in 
1713 ‘‘the tree was in the middle almost cut away by people 
who came to see it.” As to historic hawthorns, one is credited 
with having witnessed the death of Lord Maxwell at the Battle 
of Dryfe Sands, and several have been associated with Mary 
Queen of Scots ; but Dr. Christison remarks that it is scarcely 
possible that any hawthorn could exist for three hundred years, 
{as the species rarely exceeds a very moderate size, and his 
| observations show that it grows at a fair average rate. 

Mr. THomaAS CARROLL'S general report on the Irish Agri- 
jcultural Department during 1892, published a few weeks ago, 
contains the results of experiments carried out under his direc- 
tion, having for their object (1) the determination of the mode 
by which the disease Phytophthora infes'ans reaches the tubers 
of the potato plant, and (2) the examination of measures for 
the prevention of, or for the lessening the effects of, the disease 
upon ihe crop. The point upon which information was especially 
desired was, whether the disease producing Mycelium reached the 
tubers of the potato plant through the aerial and underground 
stems, or by means of the disease-producing spores falling upon 
the ground, and being carried through it to the surface of the 
tubers. ‘To test this, a portion of ground upon which potatoes 
were growing was covered beneath the potato stems and leaves 
with a layer of cotton wool. This cotton wool was carefully 
placed around the stems, and every means used to have the 
ground perfectly covered with it, with the view of filtering out 
the spore; that might fall upon the ground. No diseased 
potatoes were found on plants protected in this manner, whereas 
Many occurred on plants grown in ground not covered with 
€otton wool. These experiments, which were very carefully 
carried out, serve to indicate that the disease is carried to the 
tubers of the potato plant through the spores which cause 
the disease being taken through the earth to the tuber, and 
not by means of the Mycelium finding its way to the tuters 
through the stem of the plant. An experiment, having for its 
J object the testing of the effect of removing the stalks of potatoes 
upon the appearance of disease, with the view of preventing the 
tubers from being affected, was carried out at the Iillacutranta 
School Farm, County Sligo. This system of removing the 
potato haul upon the appearance of the disease has frequently 
been recommended as a preventive. To test it, two plots of 
ground bearing a crop of potatoes were marked out for experi- 
ment. On one the stalks were removed; on the other they 
were allowed to remain. A comparison of the weights of the 
€rops in each case, and the amounts of diseased tubers, shows, 
however, that through the removal of the potato haulm, before 
the crop was matured, the yield of crop was lessened withont 
commensurate benefit in freedom from disease, 


Mr. Georce S, PERRIN has sent us apaper on ‘f Australian 
Timbers,” read before the Royal Victorian Institute of Architects 
in September 1893, and having special reference: to the orna- 
{ mental] and decorative woods of Australia, 


Bulletins Nos. 48, 49, and 50 have been sent out from the 
Purdue University Agricultural Experiment Station. They 
contain the resulls of experiments with small fruits ; a history 
of the attempts that have been made to establish the sugar-beet 
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the present tree in 1875 certifies:—‘‘ This tree, under the | 


63 
in America, with a statement of the conditions required for its 
successful cultivation ; and the results of some field experiments, 
hy Prof. W. C. Latta, with Indian corn and oats. The 
Bulletins are sent free to all agriculturists in Indiana who 


, desire them, and their contents are found iovaluable. 


On April 18 the Geologica) Survey of Alabama attained its 
majority—twenty-one years—under the present management. 
Ic has heen thought desirable to mark this occasion by some sort 
of permanent memorial, and to this end maps are in course of 
preparation showing the condition of knowledge of the geology 
of the State at the beginning and at the end of the period 1873- 
1894, and columns showing the relative amounts of raw materials 
and of finished products from Alabama mineral resources at the 
same times, aie also in preparation. In the line of this design 
a sketeh has been prepared by Mr. E. A. Smith, showing the 
origin and progress of the survey, the difficulties under which 
it has laboured, what it has accomplished, what it has cost, and 
what it yet hopes to accomplish. 


A LIST of apparatus for the psychological laboratory designed 


' by Prof. J. Jastrow, and made by the Garden City Model Works, 


Chicago, has been received. It comprises descriptions of 
zsthesiometers, for determining the distance upon the skin at 
which two points are just perceived as two; pressure attach- 
ments, for testing the pressure sense of the skin; appara‘ns for 
the sense of roughness and smoothness; apparatus for all kiods 
of reaction experiments ; an arrangement for testing the ap- 
preciativeness of changes of temperature ; others for recording 
involuntary movements ; and for testing memory. The character 
of some of the apparatus shows that experimental psychology and 
physiology overlap to a large extent. Indeed, it is often difficult 
to define the limits of psychological and physiological research. 
Like many other branches of science, these two merge into one 
another, and their peculiar provinces of investigation are com- 
paratively small. 


The fourth volume of the Proceedings of the Chester Society of 
Natural Science and Literature, which has just been published, 
contains a number of very interesting articles by several well- 
known men of science. It is a matter for regret that the pub- 
lication of some of the papers has been so long delayed. For 
instance, we note that a paper by Prof. T. McKenny Hughes, 
F.R.$., on the Silurian Rocks of North Wales, was read before 
the Society in January 1886, and another, on caves and cave 
deposits, in October of the same year. Mr. A, O. Walker 
contributes to the volume some notes on the natural history of 
the Chester district, from 1879 to 1893, a paper on the climate 
of Chester, and one on that of the North Coast of Wales. The 
Heron, and Iferonries of Cheshire and North Wales, forms the 
subject of a contribution by Mr. R. Newstead, who also gives 
a preliminary list of the mammals of the same district. Another 
important list gives the results of observations on the 
occurrence and distribution of birds in different parts of 
West Cheshire, Denbighshire, and Flintshire. This list 
was drawn up by Mr. W. EE. Dobie, and is accompanied 
by a map. From this brief deseription it will be seen that the 
Chester Society of Natural Science is doing something to 
promote the study of naturat knowledge. We are glad to 
learn that the Suciety is in a very flourishing condition, the 
number of members being at present over six hundred. 


Tue Society for the Protection of Birds have added to their 
list of publications a pamphlet by Mr. W. If. Ifudson, entitled 
“Lost British Birds.” Vhe species described as lost by Mr. 
Iludson are those of which the British race is extinct, or very 
neatly so. The list includes the Crane, White Spoonbill, 
Capereailzie, Avocet, Great Bustard, Blacktailed Go lwit, Great 
Auk, Red Night recter, Bittern, Marsh Iarrier, Ruff and 
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Reeve, and Hen I[arrier, Though it may be thought a little 
‘“ previous” to refer to some of these species as lost, there are 
others, such as the Goshawk, Night Heron, Little Bittern, and 
Baillon’s Crake, not included in the list, but which there is 
teason to believe were once summer residents and breeders 
in Great Britain. It is oftea remarked that the total disappear- 
ance of some species of birds, and the extreme rarity of others 
once common in this country, is due to the drainiog of marshes 
and similar changes on the face of the tand. But the facts 
brought together by Mr. Hudson show that the disappearances 
have been mostly brought about by the direct action of those 
inveterate bird-destroyers, described as ‘‘ The Cockney sports- 
man, who kills for killing’s sake; the gamekeeper who has 
set down the five-and-twenty most interestiag indigenous species 
as ‘vermin’ to be extirpated ; or, third and last, the greedy 
collector, whose methods are as discreditable as his action is 
injurious.” If these and others who have helped to degrade 
the character of our bird-population will read Mr. 1udson’s 


little pamphlet, they will see the greatness of the change that 
has taken place. : 


FURTHER interesting properties of sodium peroxide are 
described in the current Berichte by Prof. Poleck, of Breslau. 
It is shown that sodium peroxide rapidly reduces salts of gold, 
silver and mercury with separation of the metal and evolution 
of oxygen gas. Platinum, however, is not precipitated from 
chloroplatinic acid or chloroplatinates until they are decomposed 
with a silver salt, when reduction both of the resulting platinum 
chloride and of the silver chloride occurs, both metals being 
precipitated. Ferric hydroxide is precipitated, as might be 
expected, from both ferrous and ferric salts ; from manganous 
salts manganese dioxide is precipitated, presumably hydrated, 
and from salts of cobalt the hizher cobaltic oxide. l’ermanganates 
are reduced to manganese dioxide, but chromic oxide is oxidised 
to chromic acid. The separation and quantitative estimation 
of iron and chromium or manganese and chromium are easily 
achieved by utilising these reactions, for iron is precipitated as 
ferric hydroxide and manganese as peroxide, while chromium 
remains in solution as chromate of sodium. Sodiam peroxide 
also produces the highly oxidised sodium peruranate, Na,U.,O, 
+$II_O, directly from salts of uranium, and it may readily be 
isolated by addition of alcohol which precipitates it. It is also 
interesting that iodine is oxidised on warming directly to the 
difficultly soluble acid sodium periodate, aod upon decomposition 
of this salt withsilver nitrate the normal silver periodate is at 
once produced, and free periodic acid I110,+213,0 may be 
readily obtained from it in large crystals by decomposition with 
bromine and subsequent evaporation im vacuo. Potassium 
ferricyanide behaves towards sodium peroxide in a similar 
manner to its action with hydrogen peroaide, reducing it ener. 
getically to ferrucyanide, and the volumetric process of Kassner 
can be readily carried out by use of it. Sodium peroxide reacts 
with Iead oxide in presence of water to produce a plumbate of 
sodium of the compoution Na,PLO,+411,0. Organic com- 
pounds diteolved in alcohol are usually very rapidly oxidised by 
sodium peroxide, while the alcohol itself is not attacked. Ether, 
on the comrary, at once ignites when brought in contact with 
the peroxide. Vrof. l'oleck recommends its use likewise in the 
feparation of arsenic, antimony and tin, for the sulphosalis of 
thete elements are at once oxidised by sodium peroxide in pre- 
ence of water to oxyyen compounds, the whole of the sulphur 
Weing imultaneouly converted mnto sulphuric acid. Hence in 
toxicological investigations it is only necessary to oxidi-e the 
ulphofalts with sodimm peroxide before proceeding immediately 
to employ Marsh's test. The practical ufes of sodium peroxile 
appear indeed (o be very numerous, and the information now 
rapidly accumulating concerning it will doubtless prove of 
value both from the theoretical and the technical point of view. 
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Ix our note concerning the atomic weight of barium (vol. 
xlix. p. 562), the statement that ‘‘the highest and lowest indi- 
vidual values obtained among the whole fifty separate estimations 
were 137°42 and 137°45"' should have read ‘‘the highest and 
lowest of the mean values obtained from the different series of 
estimations were 137°42 and 137745.” 


THE additions to the Zoologicat Society’s Gardens during 
the past week include a Mozambique Monkey (Cercopithects 
fygervthrus, 9) from South-east Africa, presented by Mr. II. 
Tattenhall ; two Laughing Kingfishers (Dacelo gicanteus), two 
Berigora llawks (A¢eraed.tea berigora) {rom Australia, presented 
by Mr. A. E. Tenniker; seven Spanish Blue Magpies (Cyano- 
folins cookt) fom Spain, presented by TI.R.H. the Comte de 
Paris; a Tuatera Lizard (Sptenodon punctatus) from New 
Zealand, presented by Dr. W. J. Mackie ; an Egyptian Terra- 
pin (7rionyx agyftiews) from West Africa, presented by Mr. 
F W. Marshall ; a Green Lizard (Lacerta airtdis) European, 
presented by Miss S. Borgaes, a Vellow-billed Sheathbill 
(CAronts alb2) from Antarctic America, a Red and Blue Macaw 
(Ara macav) from South America, a Black Iguana (.letepoceros 
cornutus) from San Domingo, a Geoffroy’s Terrapin (Hyd raspis 
geoffroyana) from Trinidad, seven Say's Snakes (Coronella say) 
from North America, deposited ; a Derbian Wallaby (A/a/ma- 
turus deréranus, & ) born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


FINDER: CIRCLES FOR EQUATORIALS.—.A very ingenious and 
what may prove a most useful addition to an equatorial are the 
so-called star-dials or finding-circles, a brief account of which 
is contributed to the current number of the Zettschrift fur 
Instrumentenhunde (4 Vbeft, April 1894). Every worker with 
the equatorial will no doubt at some time have found out that 
the present mode of setting the instrument on some object, as, 
for instance, a star, isnot always very convenient, and in addition 
employs comparatively far too much time. The object of these 
finding-circles is to reduce this time very considerably, and a 
use of three years has shawn that its aim has been successfully 
attained, The instrument to which it has been applied is the 
12-inch of Georgetown College Observatory, Washington. 
On the pillar of this instrument are the two hand-wheels, by 
means of which the telescope is moved in right ascension and 
declination, and also two microscopes for reading the R.A. 
circle. Both axes of the telescope earry the usual circles for 
orientation, each being graduated in fine divisions on silver and 
large white divisions ona dark background. The finding-ciretes 
are situated just above the hand-wheels mentioned above, and 
fixed to the pillar, looking like a pair of aneroid barometers or 
steam gauges; they are arranzed as follows:—The circular 
divided disc, with the declination divisions arranged round its 
circumference, is fixed firm in its case, and the index is so 
geared to the telescope that any movement of the latter is 
recorded on the dial ; this gives one directly the declination. 
In the case of the other dial, that for right ascension, the disc 
is divided into two circles of twelve hours each, and instead of 
being fixed is moved by clockwork, sidereal time being shown on 
its face by means of another index ; this latter index responds also 
to the movement of the telescope, but is quite independent of 
the first one. Ie will at onee he seen that with these two dials 
so conveniently placed the telescope can be at once oriented, 
while the question of hour-anyle 1s entirely eliminated. 


Tue THarvarn Onservatory tN) PeRu.—An_ historical 
sketch of the establishment of the Peru branch of the Ilarvard 
College Observatory, aud the investigations carried on there, 
is contributed to the //arvard Graduates’ Alagazine for March 
by Prof. W. IL. Pickering. The Observatory is situated about 
two miles from Arequipa, and four hundred feet above it, on 
the slopes of Mount Chachani. It is furnished with a very 
complete instrumental outht, the most important instrument 
being a 13-inch equatorial, capable of being used for either 
visual or photographie purposes, and an 8-inch photographic 
telescope. Five meteorological stations have been established 
by the Observatory. One ts at Mollends, on the sea-coast, 100 
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_place’s nebular hypothesis, to explain some of the diffitulties 


feet above sea-level. The second is at La Joya, in the desert, 
altitude 4140 feet. The third is at the Observatory itself, alti- 
tude So60 feet. The fourth is upon the side of the Misti, at an 
altitude of about 16,000 feet, and the fifth is upon the summit of 
the Misti, altitude 19,200 feet. The discoveries made at the 
Observatory aic enumerated by Prof. Pickering. They include 
double stars, the ‘‘lakes’’ on Mars and the rapid changes in 
some of the canals and dark markings on the planet at the time | 
of the melting of the southern snow-cap, the observations of | 
changes of shape of Jupiter’s satellites, which led to the conclu- 
sion that the outer satellites are not solid bodies, but dense 
swarms of meteorites, and pointed to a modification of La- 


inherent in it. Peculiar lunar formations have also been ob- 
served, and an explanation has been given of the bright streaks 
seen at the time of full moon. A new class of lunar rills has 
been found, winding and tapering like a terrestrial river bed, 
and various facts have been cletermined with regard to what are 
called ‘‘variable spots” on the moon, which darken as the 
sun rises upon them, and fade out as it sets. Finally, the 
remarkable photograph of the spectrum of Nova Norme, 
showing the stat’s constitution to be the same as that of Nova — 
Aurigcze, was obtained at Arequipa. But only a small portion of 
the work of the Observatory is devoted to original research, the 
greater part of the time being taken up by routine work. Few 
observatories, however, can show a better record than that 
made at Arequipa during the three years of the Observatory’s 
existence. 


THE DIAMETERS OF SOME MINOR PLANETS.—Various at- 
tempts have been made to measure micrometrically the dia- 
meters of some of the larger asteroids, and also to determine 
them by photometric means, but tbe values obtained have never 
been very trustworthy. Prof. E. FE, Barnard has now taken 
up the work, using the 36-inch of the Lick Observatory, and 
has already obtained some new results (4stronomy and Astro. | 
Physics, May), So far, he has succeeded in directly measuring 
Ceres, Pallas, and Vesta, to which he assigns the following 
diameters :— 


Ceres 599 + 29 miles. 
Pallas Pop ae Ean 
Vesta BG) BES os 


It will be seen from this that, contrary to the general belief, 
Ceres is the largest of the minor planets, and not Vesta. The 
values obtained hy Argelander from a consideration of the rela- 
tive light of the three foregoing asteroids and Juno, and those 
determined by Mr. F. J. Stone in 1867 from measures made by 
Herschel and Lamont, are as follows :— 


Argelander. Stone. 
Ceres 230 miles 196 miles. 
Pallas SP? pg HAL 5 
Juno 10S__,, Wey 6 | 
Vesta 27 Semen PAWL op, 


Juno will soon be in a favourable position for observation, and 
Prof, Barnard will then apply the filar micrometer to its disc. 


RETURN oF TEMPEL’S CoMET.—A telegram from the Cape 
Town Observatory to Prof, Krueger (4st. Nach. 3228) 
announces that ‘lempel’s periodical comet (1873 II), the return 
of which was expected this year, was observed by Mr. Finlay 
on May 8. Its position was then R.A. = 356° 20’ 165. P.D. 
=94° 51’ 11”. The object was circular, with a diameter of 
about one minute of arc and some central condensation, but no 
tail. Its brightness was about the eleventh magnitude, or fainter. 


THE NEIW ENGINEERING LABORATORY AT 
CAMBRIDGE, 


THE new Engineering Laboratory was opened on Tuesday by | 

Lord Kelvin, in the presence of a brilliant assemblage of 
University dignitaries. The building occupies the site of the old 
Perse Grammar School, and has been erected from the designs of 
Messrs, Marshall, Vicars, and Co, The exterior is of plain but 
not unattractive red brick, inthe French cédteaw style. The 
main building is of three stories. The three chief rooms, one 
above the other, are on the left of the handsome entrance door- | 
way, and overlook the grounds of Corpus Christi College. To 
the right of the doorway are offices, small class-rooms, and | 
Tooms for special researches. ‘Ihe electrical laboratory is on 


No. 1281, VOL. 50] 


the ground-floor; above it is the drawing school, excellently 
lighted by large western windows; and at the top is the 
mechanical museum, lighted by dormer windows and a cupola. 
Behind, the fine old schoolroom has been altered by raising 
its floor, but the heautiful naken-roof of sixteenth-century work 
has heen preserved, and the room gains rather than loses by the 
slight change in its proportions. Here is the chief mechanical 
laboratory, and it is furnished with all needful apparatus for 
work on the strength of materials, mechanism, and applied 
mechanics, Beyond, in the oldschoolyard an admirable steam 
and dynamo laboratory has been erected from Prof, Ewing's 
designs, [lere are several types of experimental steam-engines, 
dynamos, and motors, and in another compartment the boilers 
and other heavy appliances. The laboratories are oa one 
side contiguous to the Chemical Laboratory, and when some 
day the necessary extension of the Cavendish Laboratnry 
takes place, they will also abut on the Physical department. The 
cast of the whole has been some £6000, of which about 


| 45000 was contributed by friends of the University who desired 


to see engineering science properly established and equipped in 


| Cambridge. 


The Vice-Chancellor presided at the ceremony, and in a 
happy speech alluded to the doubts at first entertained by many 
worthy Cambridge men as to the wisdom of admitting purely 
professiona] studies among those fostered by the University. 
In medicine, however, in law, and lately in agriculture, the 
claims of applied and practical knowledge had been recognised, 
and the recognition had been amply vindicated. It was due to 
the enterprise and ability of Prof. Ewing that engineering had 
now overcome all opposition to its admission to rank as a 
scientific profession, the preliminary training for which might 
fitly be carried on within the academic precincts. Lord Kelvin, 
in declaring the Laboratory open, spoke of the direct evolutional 
connection between the theoretical mechanics and pure mathe- 
matics of his day at Cambridge, and the establishment of a 
department in which their principles found application and verifi- 
cation. The Laboratory was excellenily furnished so far as it went, 
but £20,coo might well be spent, in the interest of the University 
as well as of engineering science, in extending and completing 
it. Prof. Kennedy spoke of the place of such laboratories in 
the training of the engineer. Engineering was taking its 
due rank asa liberal profession, and from Cainbridge, the centre 
of mathematical and physical inquiry, future engineers would 
go out fitted for acqniring with sureness and rapidity the practical 
details of their work. Sir Frederick Bramwell told stories of 
his early experiences. Prof. Jebb, M.P., and Prof. Ewing, 


| who was very warmly received, gave thanks to all who had 


wrought with the Engineering Laboratory Syndicate to bring 
about the result they were celebrating. The donors, past and 
future, the architect, builders, demonstrators and workmen 
received their meed of acknowledgment. After the ceremony a 
reception was held by Prof. and Mrs. Ewing, and nearly Soo of 
the members of the University and ladies inspected the rooms. 
The students acted as guides and demonstrators, and at the 
close it was on all hands acknowledged that the occasion had 
been one of the most successful of University functions in recent 
years. 


SCIENCE IN THE WAGAZINES. 


“THOUGH articles on scientific subjects are sprinkled through 

this month’s magazines, they contain little that is new or 
suggestive. In the Quarterly Review (Na. 356) two interesting 
articles appear, one on ‘‘ Shakespeare’s Birds and Insects,” and 
another on ‘‘ Ocean Meadows.” Much has been written con- 
cerning Shakespeare’s natural history, but the conclusion to 
which an examination of the poet’s writings inevitably leads is 
that he was not an observant student of animal and plant 
life. The Quarterly reviewer criticises Shakespeare’s know- 
ledge of these matters, pointing out that Chaucer wrote 
of what he saw and heard in the animal life about him with 
a sense of personal delight that convinces the reader of his 
familiarity with animate nature. So too with Spenser, and with 
Ben Jonson. But, says the reviewer, Shakespeare resembles 
neither of these. ‘‘ lle borrows from Gower and Chaucer and 
Spenser ; from Drayton and Du Bartas and Lyle and Willian 
Browne ; from Pliny, Ovid, Virgil, andthe Bible ; borrows, in fact, 
cverywhere he can, but with a symmetry that makes his natural 
history harmonious as a whole, and a judgment that keeps it 


| always moderate and passable.” This indictment is supported by 
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uncontroveitible evidence, ard cenrludes with the remark that 
Shakespeare’s natural history ‘'iscommonplacewhenitis correct, 
ard‘ Elizabethan’ when it iswrong.”’ His method of hardling 
animated nature has had a ircmentous cfiect cn all succeeding 
poetry, so that pectry has sung of nature cn Shakespeare's 
lines with an eatracrdinary fidelity. Groups of creatures which 
be misrepresented have teen held up to reproach by poets 
since his tine, and manv others deservirg of notice have been 
replected. It is remarked, however, that ‘‘ there is no necessity 
fer a poct tote a naturalist in order to be true to nature; but 
there isthe most urgent necessity that he should he in sympathy 
with nature and ready to acknowledge the good and beautiful, 
even if it should reach him in such questionable shapes as ‘the 
deadly owle’ or ‘a full-blown toad that venom spits.” In 
fact, owirg to the great influence of Shakespeare's writings, 
the pecularities ef its sympathies and antipathies have been 
followed by aln ost all suceecding peets. IJlis natural history 
was largely at fault ; indeed, the reviewer asserts that he was 
sadly unsympathetic and unghservant. We conclude with a 
quotation which will ceme as a revelation to many people: 
‘Hut tahing nen all rornd, ercircrily intelligent men of a 
country life (a town life was in Shakespeare’s day what we 
should now call country life), was Shakespeare, as compared 
with these average individuals, ‘an chserver of rature?’ The 
question is cne liable to shovk whose who have followed blind 
guides so long. The answer to it is liable to shock them more 
severely. No, Shakespeare was curiously unobservant of ani- 
mated nature. Tle seemsto have seen very little. Ourauthority 
for this is his own works, which, while they abound with beauties 
of fancy and imagination, are most disappointing to lovers of 
nature hy (their errors apart) their extraordinary omissions.” 

Four important works on marine fauna and flora form the 
basis of an article in the Quarterly Aevtew on ‘Ocean 
Meadows.” Inthe course of the article, the reviewer refers to 
the necessity for making scientific investigations in the sea 
round our coasts, and shows the improbabuility of such work 
Veing furthered when those who hold high offices cannot appre- 
Cateilsimportance. In his words :— 

"The minute animal Ife in turn furnishes food for shaals of 
fishes, and the importance of an inquiry into the whole life- 
history and ¢vasonal oceurrences of such organisms—the basis 
of the nutrit‘on of marine life, as green plants are of terrestrial 
i e—can searcely be overrated. No such inquiry has ever heen 
conducted in a serious scientific spirit n our seas by other than 
Jtivate investigators, uncquipyed with adcquale resources for 
the proper study af the subject in its economic aspect. Our 
Vishery Boards concern themselves as little with this vital 
matter as they prsably can. Nor is this apathy surprising, 
when itis remembered that the present Government have ap- 
pointed to the chairmanship of the Scottish Mishery Board an 
csimable gertleman, who possibly understar.ds the ‘ brand- 
ing’ of herrings, but whose chief qualification for the post was 
a safe constituency. Yet, at the moment when this appointment 
was made, they had the opportunity, pressed upon them by a 
large lody of scientific men, of choosing an eminent naturalist, 
whose claims as a student of the ocean are admitted by men at 
all nations (o be unrivalled.” 

Almost every preat advance in the study of the ocean has 
been ma le by this c suntry, and though other countries are now 
competing wih us, an opportunity will soon arise for us again 
to forge ahead. 

“The projx ed Antarctic expedition, for which a convincing 
case has been made out, can add to its usefulness by taking 
such an investigetion in hand, not only in the Southern Seas 
hut on its way to them. There is probably no region 5» fertile 
in the forms of pelagie life as the Southern Ocean, and an 
expedition which shoud not make the study of its vepetation 
ene of its main objects hayl better stay at home. There is 
little fear of the sStyject being neglected in its widest aspects, 


sifce Ww one of the profeted ‘aims which the promoters have , 


In view,’ to use the language of a prospectus. Botanists will 
have themselvet to blame, and the public will have them to 
blame, if through their @ayine indifference this great and rich 
Harve t of the ocean he not gathered in. In another respect 
the times are favourable, Lor neany years this country lost its 
once eminent potition in the Stu ly of the coast vegetation of the 
sea; but dining the lagteix or seven years so much good and 
honest work la Feen done by a younp and energetic band of 
ebservers that the ye iton has been in a great measure 
retrieved, “There are nut lacking among our younger botanists 
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men of skill in the use of the most recent methorts of research, 
capable of meeting the Germans on their own field. 1t will 
be their fault if the naturalists of another nation forestall 
them in taking possession of not the least honourable part of 
our empire over the sea.” 

In the Furtarghtly, Mr. Grant Allen, in an article entitled 
‘* The Origin of Cultivation,” attempts (o answer the question as _ 
to how early savages found out that plants would grow from seeds, 
lis views are as follows:—‘*' Cultivation began with the 
accidental sowing of grains upon the tumuli of the dead. 
Gradually it was Jound that by extending the dug or tlled area 
and sowing it all over, a crop would prow upon it all, provided 
always a corpse was buried in the centre. In process of time 
corpses were annually provided for the purpose, and buried with 
great ceremony ineachheld. By-and-by it was found sufficient 
to offer up a single victim for a whole tribe or village, and to 
divide his body piecemeal among the fields of the community. 
Rut the crops that grew in such fields were still regarded as the 
direct gifts of the dead and deified victims, whose soul was_ 
supposed to animate and fertilise them, As cullivation spread, 
men became familiarised at last with the conception of the seed 
and the ploughing as the really essential elements in the process ; 
but they still continued to atlach to the victim a religious im- 
portance, and to believe in the necessity of his presence for — 
good luck in the harvest. With the gradual mitigation of © 
savagery an animal sacrifice was ofien substituted for a humag 
one; but the fragments af the animal were still distributed 
through the fields with a mimic or symbolical burial, just as the 
fragments of the man-god had formetly been distribnted. i 
Vinally, under the influence of Christianity and other civilised 
religians, an efipy was substituted fora human victim, though 
an animal sacrifice was often retained side by side with it, and — 
areal human being was playfully killed in pantomime.” 

Another oripin about which Mr. Grant Allen makes sugges: 
tions is that of language. Ulis remarks on this subject 
appear in Zongman's JJagasine, under the title ‘* The 
Beginnings of Speech.” The Stonfay Afavactine contains an 
article on ‘* Phe Siuffwe are Made ol,” by Dr. J. M Ifobson, 


in which some facts concerning amelie are stated, and also a 
sketch of the life and environment of Kichard Jefferies, by the 
Rev, B. G. Johns. ** Moon-Man or Moon-Maid”' isthe utle of a 
short article by Mr. William Can‘on in Good fords. One of 
Cassini's drawings of the Gulf of Rainhows on the moon shows — 
the form of a girl’s head emerging from the rocks of the 
promontory of Ileraclides on one side of the Gulf. Mo 
Flammarion reproduced this drawing in Z’4stronomte some” 
ume apo, and Jamented that he had heen unable tu find the” 
figure in any other drawing, or observe it himself. A few 
months later, however, M. (uenesset made ont the form of a 
man’s face at the spot to which attention had licen drawn, and 
two hours later on the same evening M. Malbire, observing at 
the Juvisy Obscrvatory, depicted ‘without a single stroke of 
imagination” the head of a woman in the same place. Mr. 
Canton’s remarks refer to these two drawings, reproductions 
of which are given. ‘Phe illustrations are curians, but not 
very instruetive ; they apjcal more to the poetical than the 
scientific mind. Y 

Mr. Henniker Heaton writes on “ Telephones: last, Present, 
and Future,” in the New Aztex, his point of view being chiefly 
commercial. Sir Lrerbert Maxwell espouses the cause of trees 
planting in London, and enumerates some of the trees suite 
able for town adornment, *4 ‘The Imitalive Functions, and 
their Place in Iluman Nature,” is the theme of Mr. J. Rojee” 
in the Centrry. Chambers’s Journal has several quasi Solana 
contributions, among them being articles on amber, breath: 
figures and dust-photogiaphs, and trees of thepenus Adame 
soma —Cream-of.Vartar trees, In addition to the magazines 
named in the furegoivg, we have received Serrhner’s, the Cou- 
temporary, andthe /fumantfarian ; but none of these contain 
articles calling for comment here, 


TMS SCLIN Ol WOOL CANO LO Gi! 


V7 ULCANOLOGY, or the science which deals with volcanoes 

and related phenomena, is a very important branch of 
peol py—the science which treats of the earth's crust in general. 
Geology is yet hardly a century old; for before that time it 
consisted of little else than a callection of romantic hypotheses 


! Introductory Acidressto a Course of Lectureson Vulcanology, delivered 
inthe Kk. Umy. of Naples, by Dr. 10. J. Jobnston-Lavis, 
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and incredible superstitions. This remark applies with still 
greater force to vulcanology, for the study of which it is neces- 
sary to possess an extensive knowledge of physics, chemistry, 
and a well-developed faculty of observation. For a century 
or two previous to the nineteenth, however, there were acnte 
ebservers, and we in Naples well know such names as those of 
Sorrentino, Duca e Padre della Torre. 

Towards the end of the last century the active and extinct 
volcanic regions of Italy attracted the attention of four great 
men of science, each of a different nationality. I allude to 
Spallanzani, Sir William Iamilton, Dolomien, and Breislak. 
Although their nationality was different, they had two merits in 
common—that of scientific truth and that of Baconian methods 
of reasoning. In other words, they were pure men of science, 
since by that term we understand one who observes carefully, 
records neither more nor less than he observes, and draws from 
these facts, and those collected by others, his conclusions, 
without disregard to a clear knowledge of the principles in- 
volved, and without flights of imagination. Itis, therefore, more 
to these four men that we owe the advance of human knowledge 
concerning volcanoes than to all the writers who preceded 
them. 

In the first years of the nineteenth century, yvulcanological 
literature was enriched by many workers, hecause, as the allied 
sciences were then making great strides, they were able to offer 
to vulcanologists much more powerful and accurate means of 
investigation. Thus we had Ifumboldt, Scrope, Daubeny, Pilla, 
and Gemmellaro. 

Following these came a phalanx of illustrious students of 
geology, some of whom are still among us, while others, 
thongh dead in person, are living and immortal in the memory 
of man as heroes of science and of human knowledge. Amongst 
these we may enumerate Lyell, Dana, Scacchi, Palmieri, 


Silvestri, and Phillips, whilst at present many younger and | 


gifted investigators are not wanting. 

No other branch of science has been so heavily burdened by 
extravagant hypotheses, which have so much retarded its pro- 
gress, as that of vulcanology. It isnot only in the first half of the 
present century but even still that we find an extensive literature 
produced hy men who advertised themselves as scientific investi- 


gators, when in truth they did little else but write memoirs — ! 
' where its confines were limited by high limestone cliffs. 


and books to promulgate and sustain fantastic, extravagant, 
imiginary, and impossible hypotheses. 
this chaff we not only meet with grain, but very good grain. 

Asa subject of study, Vesuvius holds the first place io all 
vulcanological investigations of this and the last century. A few 
figures will make this fact more evident. Some four years since, 
my wife and myself collected the titles of hooks, memoirs, and 
other writings referring to the South Italian volcanoes, for the 
purpo.e of publishing a bibliographical list. We found the 
following nunrbers :— 


Graham’s Island, or Isola Ferdinandea ase 28 
Roccamonfina ci ont a6 ae 33 
Lipari Islands... 680 ae 119 
Alban ITills ae es ans 210 
Campi Phlegri ... aes Ane oo SS) 
Etna aon 5 580 ane 56 SSO 
Vesuvius ... ae 586 ne aon PlsS2 


From this table it will be seen how much has becn written 
concerning Vesuvius ; in fact, its literature constitutes nearly half 
of what has been written about all the volcanic regions south of 
Rome. If we add to these the titles referring to the Camp 
Phlegrzi, we then find that in a total of 3361 not less than 
2091 concerns the volcanic district around Naples. Let me, 
however, give you a still more striking fact. The Naples branch 
of the Italian Alpine Club possesses the richest vulcanological 
library in existence. The catalogue contains more than 7000 
entries of papers, books, and manuscripts. In this number, 
however, are included hooks that not only treat of vulcanology, 
but in large part refer to seismology and, to a smaller extent, 
to geology. It will be seen, tberefore, that the Neapolitan 
volcanic district represents more than a quarter of all vulcano- 
logical literature. 

It is true that the history of Etna and the .Eolian Island~ 
reach farther back than that of Vesuvius, but on the other hand 
the history of this latter is by far the most complete. From a 
chronological point of view, Vesuvius and also the Campi 
Phiegreei hold a more important place in history than any ol 
their rivals. liven if the Pompetans, the [Terculaneans and the 
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Stabians did Iose all their property eizateen centuries since, 
the modern world has recovered it as archieol gical treasures, 
whose value represents, from the point of view of culture, many 
times the original and the compsund interest on the same for 
the whole interval ; and this we owe to our Vesuvius. The 
Phlegraen region around Naples is so enchained with the posiry 
of the beroic and classic periods, that withoat it the legends of 
Cuma, of Pitheensa, of Sparctacus, of Parten pe, of Baja, and 
so many others, which fill pages and pages of ancient history, 
would not exist. 

Sometimes poetic ecstacy attacks the mind of the scientist ; 
for, contrary to what the general public believe, science rather 
than abolish poetic sentament further develops it, but in a more 
serious and refined form. 

When, as we wander around Naples, we reach the hill of 
Cuma, and we encounter a few rnined walls and a few pot- 
sherds that peep out through the rich vegetation of that spot, 
where now the only inhabitants are the goats and the lizards, 
our imaginations speed back for nearly three millenniums, when 
this same rock, almost as in its present state, was chosen by the 
daring Greek navigators as the site of their new colonial town, 
All of us know the history of Cuma, all of us know that this 
little bit of Italy for one half of historic time held a very im- 
portant place. We are deeply impres-ed when we make an 
effort to conceive clearly what 3000 years really is, how many 
generations lived and died during that time and in that place ; 
but far greater are we impressed when we think that 3009 
years is but a fraction in the geological history of that hill, and 
finally our mind fails to grasp the value of time when we con- 
sider that the physical record of this hill is not more than a 
minute fraction of the geological chronology of our globe. 

Without going very far hack in the geological history of our 
region, I will ask you to follow me to the first part of the 
Pliocene epoch, an epoch, as all know, to be considered quite 
near our awn time, All of us now admire the beauty of the 
Gulf of Naples, which has few rivals in the entire world, but 
at that time its conformation was very different to what it is 
now. It then formed a very much larger gulf, represented 
to-day by the plain we call the Campania Felice, with a large 
part of the Terra di Lavoro. We must figure to ourselves a 
broad gulf limited on the north by the promontory of ee 
ts 
coast had roughly the following trend. From Gaeta it corre- 
sponded with the present provincial road to close under Castel- 
forte, and from there was almost represented by the valley of 
the Garigliano as far as the gorge between Monte Faito anil 
Monte Cammino, hy which narrow strait it was in communica- 
tion with the sea covering the plain of Cassino. \Vinding 
round the south of Monte Cammino it again extended north. 
wards to Mignano. ‘he eastern coast of this strait corre- 
sponded with the present line of railway from Mignano to 
Taverna St. Felice, which coast, turning eastwards, passed 
under Presenzano to extend into the mountains by the valley of 


| the Volturno. From this point the coast, winding round several 


islands, represented to-day by hills and mountains separated 
from the main mass of the Appennines, it extended into these 
latter, forming so many fiords. The sea then covered all the 
plain, and its waves beat the foot of the mountains behind 
Pietramelara, Pignataro Muggiore, Capua, Caserta, Nola, 
Palma, Sarno, Angri, and Castellamare, and then corresponded 
roughly with the present coast of the peninsula of Sorrento. In 
the middle of this great gulf ro-e two important isles—Capri 
and Monte Massico, besides a quantity of small ones. 
Numerous fiords penetrated the Appennines. where to-day we 
have the Garigliano, the Volturno, Valle di Maddaloni, Valle 
Caudina, and the Valle di Avella. In fact, this part of the 
coast of Italy in those pliocene times was very similar in con- 
figuration to that of the Istrian coast of to-day. 

The rivers bringing down to the sea sand and mud, which, 
settling at the bottom of the gulf, prepared an almost flat marine 
floor, which later was to form the foundation of the Campanian 
Plain, At that period the Campania lelice was only sea, and 
where to-day flourishes vines, oranges, lemons, and gardens of 
flowers, then only grew marine alge. 

The great fissure in the earth’s crust which corresponds with 
the western coast of Italy, and along which were formed the 
Italian volcanoes, opened a way for the igneous magma to the 
bottom of this gulf. Numerous eruptive centres were formed, 
yiving rise to the volcanoes of Ischia, Moccamonfina, Campi 
Phicgrvi, and Vesuvius. The order in which these different 
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groups were formed is still an unsolved enigma, Ischia, as has 
been long known, shows by the fos-iliferous deposits clothing 
its flanks, 10 have undergone great elevation since its original 
formation,and as we have no such evidence in the other volcanoes, 
we must conclude forthe greater aatiquity of I-chia. I also 
believe that the volcanic group of Roccamonfina is very much 
older than that of the Phlegracan Fields and Vesuvius, because 
we find the +74 ra, and the Aifermed (uff, very old voleanic 
deposits in these regions, forming a mantle over Roccamonfina 
when it was almost a complete mountain. Jt must not be 
ferzo:ten, however, that in the ‘‘ Museum Breccia,” first de- 
scribed by me, we have evidence of the effusion in these regions 
of many varieties of rocks long an‘erior to the fuferne. 

Gradually the large quantity of lava and fragmentary materials 
that were ejected at the hottom of the gulf, greatly diminished 
its depth, and thi-, combined with general elevation, resulted in 
the emergence of a number of volcanic islands at Roccamonfina, 
Ischia, Naples ; and probably Vesuvius was, at first, like the 
others an island. Constant general elevation soon drove back 
the sea, leaving high and dry all that region we so well know. 
This plain, with its volcanie hills and mountains, constitutes one 
of the most beautiful, the most fertile, and the healthiest regions 
of our earth, if man were more capable of appreciating, enjoy- 
ing, and developing this fetzo di cielo cadulo tn terra, 

So many are the advantages that Vesuvius offers to the 
student of vulcanology. that I think it advisable to pass them in 
review. This renowned volcano occupies a very central position 
in the c’vilised part of the globe, only a few kilometres from 
Naples with all the resources of a yreat cily, and in communi- 
cation by numerous lines of passenger vessels and railways 
with all par's of Europe and America. Means of visiting Vesu- 
vius are numerous, whilst the volcano is now entirely surrounded 
by a network of railways, besides good roads. By road and 
railway the top of the mountain can be reached, and upon its 
flanks can be found hotels and accommodation of all kinds, be- 
siles a meteorological observatory, intended to he used for the 
daily study and record of its varying phases. he simple but 
interesting form of the mountain, the extraordinary and un- 
rivalled variety of its productions, which surpass in number, beauty, 
and interest those of any other volcano yet studied, are also 
a matter of maximum importance to the student. Besides 
this, of equal importance we must reckon that continuous 
activity with variation within such limits as to permit detailed 
study on the spot, and still more fully in the University labora- 
tories or elsewhere. 

Scattered over Italy, and within a few hours’ reach, are 
several other active vulcanoes, each having its own special in- 
terest, besides a large number of extinct ones and subsidiary 
volcanic phenomena, all of which, beyond their scientific 
interest, have a very great importance to the inhabitants from 
an agricultural, industrial, and hygienic point of view. This is 
especially the case in the immediate vicinity of the active ones, 

othat it becomes the duty of the Government to maintain a 
sytem of observation and record, and to develop a school in 
which stadents may acquire a scientific knowledge of vulcan- 
ology. 

At Naples we have a chair of terrestrial physics, but as 
un ter this name is included a vast amount of ditferent groups of 
phenomena, it is impossible for its holder to give a fair share of 
vulcanology alone. Sv far, the only chair of valcanology was 
that of Catania, which was s> well occupied by the late Prof. 
O. Silvestri, and which, after his premature death, was 
abol shed. 


UNIVIERSITY AND EDUCATIONAL 
TN FEEL LOIN CL. 


‘eborD,—VThe following have been appointed lublic 
Teaniners in the Honour School of Natural S.ience :—Mr. 
Jeme Walker, of Christ Church, in Physics, Ie. Ilenry 


|. Morley, in Chemistry, and Dr. George A. Buckmaster, of 
Ma talen College, in Physiology. 

lte of the newly electe! Fellows of the Royal Society 
in)Wele, three Octord men—the Kev. F. J. Smith, Mr. V. HT. 
Veley, aml Prof. \iriamu Jones 

A. @onvereaztone will be given in the University Museum on 
Tuetday next, by the members of the Janitor Seientific Club, 


Caetprity.& —The Board of Managers of the Arnold Gersten- 
berg Studen@ship give notice that a Studentship on this Founda- 
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tion will be offered for competition in the Easter Term of 1S9§. 
Candidates will have the option of being examined either in 
Logic and Methodology, or in Psychology. The Examination 
will be held at the time of the Moral Sciences Tripos ; that is, 
not earlier than the last Monday but one in May 1895. The 
exact date of the examination will be announced later. ‘The 
schedule of the subjects of examination wili he the same as the 
schedules in Psychology and in Logie and Methodology for 
Part I. of the Moral Sciences Tripos. The competition will be. 
open to men and women who have obtained henours in Part 
I. or Part II. of the asural Sciences Trifos, and whose firs 
term of residence was not earlier than the Easter Term of 
1889 Candidates must send in their names not later tha 
April 19, 1895, to Dr. Sidgwick, Newnham College, Cam- 
bridge, and must declare their intention, if successful, of pur- 
suing a course of philosophical study. The studentship, whi¢ 
will be of the annual value of nearly £90, will be tenable for 
two years, upon the condition that at the end of the first year 
the student's progre-s in philosophical study is deemed satis. 
factory by the Board of Managers. 

Dr. W. S. Melsome, Fellow of Queen's College, and Mr. 
Itubert Iliggins, of Xing’s Coliege, have been appointed 
Senior and Second Junior Wemonstrators of Anatomy 
respectively. { 

There aze vacancies at the University’s tables in the Naples 
Zoological Station, and at the Plymouth Marine Biologics 
Laboratory. Applications to occupy these are to be sent tay 
Prof, Newton, Magdalene College, by May 24th. 

Prof. Macalister announces a short course of lectures in 
Physical Anthropology for May 16th, t9th, and 21st. The 
subjects are ‘‘ Methods of Anthropometry,” ‘‘ The Races of 
Ancient Egypt” (at this lecture a mummy will be unwrapped 
and examined), and ‘* The Races of Western Europe.” 

The Council of the Senate have published a Report recom: 
mending that in future all appointments of Demonstrators, and 
of Assistants to Professors, shall be made for a specific period 
not exceeding five years. At the end of thi» period the 
Demonstrator or Assistant is to be eligible for reappointment, 
It is also proposed that in the case of the vacaney of ; 
Professorship, the Demonstrators and Assistant are to cease to 
hald office within three months of the appointment of a new 
Professor. 


Tue Master, Wardens, and Commonalty of the Society of 
Merchant Venturers of the City of Bristol have decided tha 
their Technical Schoo) shall henceforth be known as t 
Merchant Venturers’ Technical College. In this connectt 
the following nominations have been made :—Principal a 
] Professor of 
Mechanical Engineering, Mr. J. Munro ; Professor of Elcetrical 
Engineering and Applied Physics, Mr. W. Wilson. 


SGIEINGLEIG SET Ages 


The Mathematical Gazette, No. 1, April 1893, 8 pp. od 
don: Macmillan.)—It is now matter of ancient history that a 
correspondence in the columns of NATURE resulted in the forma- 
tion, in January 1871, of the Association for the Improvement! 
of Geometrical ‘Feaching. The original objects of the associ 
lion were threefold : to collect and distribute information as 
the prevailing methods of instruction in geometry practised. + 
this and other countries, to use its influence to induce examinin 
hodies to frame their questions in geometry without reference 
to any particular text-book, and to stamp with its approval some 
text-book already subinitted, or to bring out a new one under 
its own auspices. Ten years later, viz, in January 18Si,t 
association widened its basis, thongh after some discussion 1 
retained its name. The objects it had in view were now sous 
to be carried out hy the reading of papers and raising discusstons, © 
and by the appointment of committees to report on extsunj 
defects in the usual methods, order, range, &c., in teaching 
special subjects—all branches of elemeatary mathematics a 
mathematical physies heing included in the widened hasts. N 
that the association has passed its majority, it is thonght that tt 
owes its continued existence toa ‘ widespread desire on the part 
of teachers of mathematics to become acquiinted with the: 
methods of other teachers.” The editor ot the Gazeffe, Mt 
I, M. Langley, to whose long-con’inued and enthusiastic 
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advocacy of its aims the Association for the Improvement of 
Geometrical Teaching owes so much as late secretary, hopes, 
through the agency of its columns, to extract from experienced 
teachers MSS. which bave long been turking in desk or pigeon- 
hole for want of a suitable organ for making them known. 
This new venture, which has been started in consequence of a 
resolution passed at the association’s annual meeting in January 
last, is proposed to be ‘‘a terminal journal for students and 
jteachers.” The editor has to feel his way : words of encourage- 
ment have come from the far East and West, as well as from 
many teachers in this country, The number before us opens 
iwith a short paper, hy the editor. on the eccentric circle of 
\Boscovich. We borrow from Dr. C. Taylor's classical book on 
;Conics the following verdict on Bosc vich’s work :—It is ‘a 
clear and compact treatise, which for simplicity, depth, and 
|suggestiveness will not readily be surpassed.” Dr. J. S. Mackay 
abstracts the first book of Gino Loria’s treatise on ‘‘ the exact 
{sciences in ancient Greece,” viz. that on the Greek geometers 
jbefore Euclid. In addition to the works cited by Dr. Mackay, 
jwe may call attention to three notes on the history of mathe- 
matics by the Danish mathematician, 11. G. Zeuthen (which 
have recently been published in the Aedletixn de ?’ Académie 
\Aoyale des Sciences de Danemark (1893). Prof. A. Lodge gives 
isome useful approximations and reductions. Then follov- some 
jelegant solutions of examination questions, and a select number 
jof questions for solution. A commendation of the new French 
journal, UIntermétiare des Mathematiciens closes this No. t. 
he size of the page, the clear type, and the excellent paper, 
hould secure for the Gazette far more than a mere szececs d’estz me. 
he figures are lithographed on a separate sheet. We note one 
jlittle slip—dam’s property for Adams’ (p. 8.) 


| dmerican Fournalof Mathematics, vol. xvi. 2. (Johns Hop- 
kins University, April, 1894.)—W. H. Metzler in com pound 
eterminants (pp. 13-150) shows how to express certain minors 
ofa compound determinant 4(m) in terms of the minors of various 
orders of A. The paper is divided into two parts, one relating 
0 determinants, the other to matrices. A short note follows 
on the order of terms in a semi-convergent series, by I. P. 
Manning (pp. 15{-155). Writing on the addition theorems of 
acobi and Weierstrass (pp. 156-163), E. Study gives a new 
presentation of results connected with an investigation of the 
addition theorems given in Hirzel’s paper, ‘‘ Spharische 
Trigonometrie, orthozonale Suhstitutionen und_ Elliptische 
Punctionen” (1893). ‘Two articles follow by A. Chessin. The 
first is summation of logarithmic and exponential series (pp. 
164-185), the second a note on the general solution of Bessel's 
equation (pp. 136-7). In an article on adjustable cycloidal and 
trochoidal curves (pp. 18S-204) Prof. F. Morley gives many 
interesting results in connection with these curves. 
jllustrated with several carefully drawn figures. 


| 


A two-page 


note on induced linear substitutions, by Prof. F. Franklin, 
loses the number. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Royal Society, April 19.—‘‘ Electrical Interference 
Phenomena somewhat analogous to Newton’s Rings, but 
xhibited by Waves alang Wires.” By Edwin IL. Barton, 
BSe., late 1851 Exhibition’? Science Scholar. 

(1) The preliminary paper (Roy. Soc. Prac, vol. liv. 
pp. 85-96, 1893) on this subject gave the results of a single 
Xperiment, and approximately accounted for them by a 
athematical theory of the phenomena involved. 

(2) The present paper discusses the question of disturbances, 
find gives nine experiments. Two of these are similar to the 
inst experiment, but were made under better conditions ; the 
pthers were made either to lead to these improved conditions or 
jm confirmation of the original fundamental conclusions. 

(3) The distuibances alluded to arise from the fact that the 
Plectrical waves are not suddenly lost after their first incidence 
pon the abnormal part of the secondary, but course to and fro 
mtilthey die out. A method of avoiding the greatest dis- 
}urbance due to this cause is pointed out and adopted. A 
orrection is also calculated and applied for another disturbance 
which still remains. 

(4) The chief experiment (Expt. v. arts. 42-48) is on inter- 
erence phenomena, somzwhat analogous to Newton's rings, ly 
Tansmission. 
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(5) The experiments conclude with two examples (Expts. viit. 
and ix, arts. 51-62) of modifications of the secondary which 
produce zo retlexion. These consisted respectively of thinner 
wires near together, and of thicker wires further apart, than the 
normal spacing. Iu each case the capacity was practically 
unaltered by the change in the wires; hence, as anticipated 
from the theory, no reflexion occurred. 

(6) The systematic comparison of theory and experiment, 
made (Arts. 63-77) near the end of the paper, does not 
exhibit an absolute quantitative agreement. Nevertheless, the 
two are so far concordant in all their general features as to be 
mutually confirmatory, and were approved hy Prof. Hertz 
(under whose able guidance the work was carried out in Bonn, 
1$92-93) as close approximations, 

“On Rocks and Minerals collected by Mr. W. M. Conway 
in the Karakoram-ITimalayas.” By Prof. T. G. Bonney, F.R.S., 
and Miss C, A. Raisin. 


Physical Society, April 27.—Prof. A. W. Riicker, F.R.S., 
President, in the chair.—A paper on the mechanism of electrical 
conduction (Part 1. Conduction in Metals) was read by C. V. 
Burton, Considering a body not at absolute zero of tem- 
perature, the author shows that electromagnetic radiation 
would result in heat being degraded into a lower form of 
energy, if any parts of finite electric conductivity were present, 
and from the fact that our planet is not devoid of hext, deduces 
the following Theorem I. :—‘'fn a region containing matter 
there may be (and probably always are) some parts which are 
perfect insulators, and some parts which are perfect conductors, 
but there can be no parts whose conductivity is finite, unless 
every finitely conductive portion is enclosed by a perfectly con- 
ductive envelope.’ This conclusion is in accordance with 
Poisson’s theory of dielectrics, and with Ampere’s and Weber's 
theories of magnetism and diamagnetism respectively. Theorem 
II. is enunciated as fellows :—‘‘ In metals, and in other non. 
electrolytes whose conductivity is finite, the transmission of 
currents must be affected by the intermittent contact of per- 
fectly conductive particles ’’; aod asa corollary, Theorem ITT. 
is given :—‘‘ If we suppose that in a substance at the absolute 
zero of temperature there is no relative motion amongs! the 
molecules or amongst their appreciable parts, it follows that 
every substance at this temperature must have either infinite 
specific resistance (which does not imply infinite dielectric 
strength) or infinite conductivity.” Fleming and Dewar’s ex- 
periments on pure metals tend to confirm this. The author 
then shows why, on the intermittent contact hypothesis, a 
conductor is heated when a current flows through it. On the 


_ assumption that in ordinary conductors the relation between 


The textis } 


the electromotive intensity in the intermolecular spaces and 
electric displacement is a linear one, and that the electric forces 
are smal] in comparison with the ordinary intermolecular forces, 
Ohmm’s Law is deduced. A model is next described by means 
of which contact E.M.1. and the Peltier effect can be repre- 
sented and explained, and in considering Volta E.M.F.’s, the 
author points out that it is doubtful whether experiments in a 
perfect vacuum could decide the questions at issue in the con- 
tact-force controversy. The fact that the transparency of metals 
is much greater than Maxwell's theory indicates might be ex- 
plained without attributing any new properties to the electro 
magnetic field by supposing the dimensions of molecules not 


' quite negligible in comparison with the wave-length of light 


Prof. 5. P. Thompson thonght the paper had an important 
hearing on the kinetic theory of solids. IIe saw no reason 
why Ohw’s Law should be proved, for he regarded it as a 
definition. The President said the author represented all 
acitons as heing due to collisions, thereby introducing the same 
difficulties as were felt in the kinetic theory of gases, viz. that 
collisions would give rise to mechanical oscillations in the 
molecules of shriller and shriller pitch. Prof. J. J. Thomson 
had recently given an explanation of electrical phenomena by 
vortex filaments. After some remarks on the visibility of 
molecules by Mr. llovenden, Dr. Burton, in reply to Prof. 


. E 
Thompson, said Ohm’s Law, when expressed as ~ a Con- 


stant, was really a law, and not a mere definition. —.\ com- 
munication on the design and winding alternate-current electro- 
magnets, by Silvanus P. Thompson, F.R.S., and Mules 
Walker, was read by the former. The paper describes ex- 
periments showing that when the magnet’¢ induction does not 
exceed yooo (C.G.S.), the pull exerted by a laminated elcctro- 


7O 

= =F 7% 
magnet on its armature is the same, whether it be excited by a 
continuous or by an alternating current of equal strength. 
For higher inductions the continnons current gives 
slightly greater force. Another experiment made with 
solenoids and the U-shaped plunger of a Brush alternate cur- 
rent arc lamp, gave similar results. In considering the question 
of winding al ernate current electromagnets so as to ubtain a 
given excitation when the current is supplied at constant 
v Itage, it is shown that the ampere-turns are inversely pro- 
portional to the number of turns, for the impedance varies 
nearly as the square of the number of turns. One important 
property of such electromagnets when supplied at constant 
voltage is that they give a fairly constant pull over a long range, 
for as the armature moves away from the magnet the current 
increases, thus counteracting to some extent the eflect of dis- 
tance. On the other hand, the alternating voltage required to 
obtain a given force is much greater than that needed with con- 
tinuous currents, With the armature in contact with the core 
the ratio ef the two voltages was found to be 170, whilst 
separating them by g°2 mm. reduced the ratio to 21°5. Prof. 
Perry pointed ont that the constant pull of the alternate current 
magnet followed immediately from the fundamental equation 


¢ —7¢+ nt when re is small, for if ¢ be constant then | and 
therefore I and I* are constant. Ile was interested to see that 
the pulls for equal ampere-turns were the same, and indicated 
how the problem could be worked out mathematically when 
hysteresis was taken into account. Mr. Blakesley thought it 
better to fill the space on a magnet full of copper, rather than 
use wire only just large enough to carry the current, for the 
loss of energy would Fe reduced. Some of the formula: given 
might be put in simpler form. Mr. Swinburne said an alternate 
current magnet would only give constant pull in special cases. 
As another rule for winding alternate current magnets, he said, 
wind the magnets as for continuous currents, and puta condenser 
in to take the same current, thereby reducing the voltage re- 
quired. Mr. Blakesley said it would require a capacity of 600 
microfarads to suit the magnet mentioned in the paper. Dr. 
Thompscn, in reply, agreed with Mr. Blakesley that the con- 
denser was impracticable in many cases.—Major R. L. 
Ilippisley, R.E., read a paper on a graphical method of con- 
structing the curves of current in electromagnets and trans- 
formers, ard exhibited a machine for drawing these curves. 
Taking the ordirary cquation for a simple a'ternate current 


circuit 1. sin ¢ - 7 = Re, where B is the total magnetic flax, 


and z the current; the author writes it in the form 
oa ad 5 
Io sin ff — mL y =R, 


where L is the coe ficient of self-induction of the circuit with the 
iron withdrawn and #, the tangent of the inclination of the BIL 
curve at the yo:nt corresponding to the instant considered, 
This cquaticn is integrated for a short part of the cyele during 
which w may be considered constant giving 

eis Me 

= R cos #, sin (ft 6,) + Age Ml 


Methcds of {nding the ccnstants in the last equation are then 
described, ard the method of drawing the current curves step 
Ty step caplaincd, ‘The machine for performing the process 15 
ifustrated in the paper, ard the curve for an clectromayznet fed 
with albcrnatirg current shown. The case of a transformer 
withent magnetic Icahage is worked ont at some length, and 
the curves: { primary and sccondary current determine), Dr. 
Seni ror sad the author had used great care in working outa 
€ fecelt problem mere completely than usual. In cases sach as 
arte in practice the Ke term is suall, and [or this case l.vershed 

howed hew to Cctermine the current curves of a transformer 
when the pericdic state had been reached, some five or six years 
ago Ve (Dr, Stmpner had also shown how to graphically 
felermine the current curves for circuits containing ironin 1585, 
‘The avth o's methed wa®, hewever, of more general application, 
Mr. Trotter inquired if whether the machine could be ased in 
practi nl allermate current prol lems, say, for example, to pre- 
determane the 1-MLT. curve of an alternator, Mayor Iippisley 
replied to the poimts raised, 


Geological Society, April 25.—Dr. Ienry Woolwnrd, 
FR S., bretident, in the chair, “Mr. A. It. Sawyer, refersing 
lowpecimens exhibwed hy him fromthe Transvaal, Orange Free 
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Scate, Cape Colony, Mashonaland, and Matabeleland (the la 

mentioned collected during the recent war), remarked re | 
gneisses and gneissose granites cover a large portion of Mashona- 
land, together with patches of schistose rocks and a few str 
fied rocks. ‘Je drew attention to the fantastic shapes assum 
on weathering by the granitic gneiss, which he considered sole 
due to atmospheric agencies, and not to ice-action or to the effec 
of submersion. The schistose rocks are, for the most par 
sheared and altered igneous masses, There are numerou 
examples of dolerites and epidiorites passing into hornblen 
schists, and of more acid igneous rocks. Masses of magnetit 
occur in various parts of Mashonaland, and serpentinons roel 
(which probably owe their origin to the alteration of peridoti 
in the north-west corner of the Victoria gold-field. Extrem 
auriferous veins occur amongst the sheared acid igneous ro 
of the Umhungwe Valley in the Manica district, and gold occu 
in the kaolin produced by the disintegration of these rocks. 
The following communications were read :—Further notes on 
some sections on the new railway from Romford to Upminster, 
and on the relations of the Thames Valley beds to the boutder 
clay, by 1. V. Jdolmes. The author alluded to his discovery 
boulder clay on this new railway at Hornchurch (Quart. Journ 
Geol. Soc. August 1892), and described the finding of mor 
boulder clay close to Romford during the deepening and wider 
ing ofa cutting there. The boulder clay was on precisely th 
same level as that at Hornchurch, a mile and a half to tl 
south-east, and, like it, was covered by pravel belonging to th 
highest, and presumably oldest, terrace of the Thames Valle 
system, <A portion of the silted-up channel of an ancien 
sueam-course was also found in this Romford cutting. Its 
lations to the boulder clay conld not be seen, as they were no 
in contact, but they were alike covered by the oldest gravel be: 
longing to the Thames Valley system. ‘he author disenssed 
the probable direction of the flow of this stream-course, and the 
way in which it was superseded by the ancient Thames. Aft 
noticing certain points brought forward during the discussion on 
his former paper, he concluded with a criticim on the views to 
which Dr. Hicks inclines in his paper on the sections in and 
near Iindsleigh Street (Quart, Fourn, Geol, Soc. vol. alviit 
1892) as regards the age of those beds, as.erting that they ae, 
inall probability, simply river drift of the Vhames Valley system, 
and consequently post-glacial, in the sense of being later ind 
than the boulder clay of Issex and Middlesex.—On the geole 
of the Pleistocene deposits in the valley of the Thames z 
Twickenham, with contributions to the flora and fanna of 
period, by Dr. J. R. Leeson and G. B. Laffan. The sect 
described in this paper was exposed during the construction 
an effluent from the I'wickenham sewage-works to the ‘ham 

Its length was abont one mile. The beds exposed were (1) 
coarse reddish-yellow gravels, coloured blue below, lying on an 
eroded surface of (2) dark blne loam, varying in thickness, the 
greatest thickness seen being three feet, at a place where the 
bottom was not reached ; (3) dark sand ; (4) coarse ballast 
gravel ; (§) London clay. ‘Yhe loam (which is gnite a local 
deposit) yielded cight species of mollusca and fourteen species 
of plants, all still living in the neighbourhood. A number of 
mammalian bones, referable tu seven species, were lying just on 
the surface of the loam. Awiongst the forms were bison and 
reindeer, The authors consider that the luam was deposited in 
a small lake, and they allnded to similarities between it and 
deposit described by Ir. Hicks as occurring in the Kndslej 
Strect excavations, In the remarks on these two papers, th 
tiesident congratulated the authors vf the second paper of 
having succeeded in rescuing so interesting a collection of re 
mains of Thames Valley mammalia. Sir Jobn Evans expr 
his pleasure at Mr, lfolmes’s further discovery of evidence 
the superposition of the old Thames Valley gravels upon 
boulder clay, as these discoveries supported the view he 
always held that these gravels, whether ata high or ata k 
level, were ‘ post-glacial” in the sense indicated by the auth 
He also remarked that the finding of the mammalian rem 

by Dr. Leeson in the low-level gravels at ‘Twickenham was of 
interest, as proving the existence of the reindeer and bison in 
the Thames at the time uf the deposition of these beds, As ta 
some of the remains of other animals, however, he entertained 
doubts whether, thongh found in the course of the excavation, 
they really belonged to the gravels. Mr. 12. I, Newton, Mr. 
Lewis Abbott, Mr. G. I. Laffan, Prof. Ifnil, and Dr, Leeson 
also spake, and Mr. ‘T. V. Lfolmes briefly replied to the remarks 
made on his paper.—On a new goniatite from the lower coal 
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measure:, by [lerbert Bolton. Sowerby in his * ig fe Grae | Bateron exhibited a large number of specimens of Gontoctena 


cholozy” fizures two fossils umler the orm: Gintatites 
Listert, of which the left-hand fizure is clearly G. es whilst 
the right-han! one differs corsiderably feom it. The author 
fave diagnoses of Gauiatites Listeri and ofa new species, wich 
agrees with the form represented in S> verby’s right-han I fizure. 
This species is limite to the shales forming the roof of the 
**Ballion” or upper foot seam of the lower coal m:axures, 
whilst G. Lister? ranges from the lower limestone shales to the 
“Bullion” seam, 


Chemical Society, April 19.—D-+. Armstrong, President, 
in the chatr.— The following papers were read :—The magnetic 
rotations of fatty acids containing halogens ; of acetic and pro- 
pionic acids, phosgene and ethylic carbonate, by W. IT. Perkin. 
The molecular association investigated by Ramsay and Shields 


variabilis, a Phytophagous Beetle from Spain, in illustration of 
discontinuons variation in colour.—Prof. F. Jeffrey Bell gave 


| an account of the Echinoderms collected during the voyage of 


is apparently without influence on the magnetic rotations of | 


acetic and propionic acids. In a number of cases where two 
stitution, the change in magnetic rotation caued by the 
entrance of the first group is different to that caused by the 
second ; as the lresident pointed ont, Thomsen has observed 
an analogons phenomenon in his thermochemical investigations. 
—The action of concentrated acids on certain metals when in 
contact with each other, by G. J. Burch and J. W. Podgson. 
The authors are investigating the chemical and electrical be- 
haviour of different oairs of metals in contact when placed in 
the strong mineral acids. Very slow action occurs when a piece 
of sodium impaled on a strip of platinum, iron, or carbon, is 
placed in concentrated sulphuric acid ; the sodium of a sodium- 
carbon couple requires more than eight hours for its solution in 
sulphuric acid.—The action of light on oxalic acid, by A. 
Richardson. Oxalicacid, exposed to light, is slowly decomposed 
with formation of hydrogen peroxide and carbonic anhydride. — 
English jute fibre, by A. Pears, jun.—Natural oxycelluloses, 
1. Celluloses of the Gramizuez, by C. Smith.—Preliminary note 
on the volatilisation of salts during evaporation, by G. 11. 
Bailey. During the evaporation of salt solutions a considerable 
amount of the salt is volatilised, aluhough every precaution be 
taken to gnard against mechanical loss. Czesium chloride solu- 
tion containing 286 grams to the litre lost 18°86 milligrams of 
salt per litre during evaporation.—Constitution of glycocine aad 
its derivatives, by Joji Sakurai. The author considers that 
glycocine must be regarded as an internal ammonium salt of the 
conotitution 

CH,—NH;, 

| | © 

CO—-O 


Similar views of the constitutions of hippuric acid, aspartic aci], 
and asparagine are also expressed. —Note on the constitution of 
glycocine, by J. Walker. Reasoning by analogy, the evidence 
afforded by the electrical conductivity goes to show that glyco- 
cine has the ordinarily accepted constitution 


NH, . ClI,. COOH. 


—On the oxidation of the alkali metals, by W. Holt and W. E. 
Sims. Potassium, sodium, and probably lithium may be 
distilled in perfectly dry oxygen without undergoin, oxi lation ; 
potassium monoxide, K,O, is not formed by the oxidation of 
the metal in any of the oxides of nitrogen, as is generally sup- 
posed, and there is no evidence of its existence in the pure 
state. —The action of iodine and of methyl iodide on aconitine, 
by W. Rk. Dunstan and If. A. D, Jowett. 


Zoological Society, May 1.—Dr. A. Gunther, F.R.S., 
Vice-President, in the chair.—The Secretary read a report on 
the additions that had been made to the Society’s menagerie 
during the month of April 1894, and called special attention to 
a valuable collection of mammals presented to the Society by 
Dr. J. Anderson, F.R.S., being part of the proceeds of his 
recent expedition to Egypt. =i0ye Gunther, F.R.S., exhibited 
and made remarks on specimens of a South African ILorobill 
(Buceros melanolencus) and of a portion of the tree in which the 
hest was placed, and spoke of its mode of nesting and of its extra- 
Ordinary habits during that season, The specimens hit been 
transmitted to the British Museum by Dr. Schoaland of 
Grahamstown.—Dr. 11. E. Sanvage exhibited a vertebra of the 
earliest known Snake from the gault of Portugal.—Mr. W. 
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TLM.S. Penzuin and hy H.M.S. Z£yerta, when surveying 
Macclesfield Bank. The collection, which bad heen made by 
Mr. P. W. Bassett Smith, with the co-operation of Mr. J. J. 
Walker, was very extensive, and contained examples of many 
new species, some of which were ofa very remarkable character, 
—Mr. Ernest W. Ifolt gave an acconnt of some of the results of 
his recent studies in teleostean marpbology made at the Marine 
Laboratory at Cleethorpe. Mr. Ilolt spoke first of some speci- 
mens of the Birkelanze (1//va abyssorum, Nilsson). The regular 
occurrence of this fish off the Faroe Islands and its occasional 
capture on the coast of Iceland were now recorded for the first 
time, the species hiving been previously observed only on the 
Scandinavian coasts. The specimen:, six in number, all of 


cel _ considerable size, were described in detail, an] the species was 
similar atoms or groups of atoms enter a compound by sub- | 


Ling). 


carefully compared with the allied form JZ. vulgaris (the Common 
Mr. Hlolt next proceeded to describe the ‘‘ recesses 
orbitalis,” an accessory visnal organ of the Pleuronectid Fishes. 
The organ in question was stated to be a highly elastic saccular 
process of the membranons wall of the orbital cavity. It hal 
been fonnd to ocecnr in ail the flat-fshes examined, viz., the 
Halibut, Long Rongh Dab, Brill, Plaice, llounler, Lemon- 
Sole, Dab, and Common Sole, and was believed *o o cur in all 
flat-fishes with well-developed eyes. FFinally, Mr. Ifolt spoke 
of an adnlt specimen of the Common Sole with sym netrical 
eyes, and discussed the bearing of this specimen on ambicolor- 
ation. The specimen in question, about fifteen inches long, 
was perfectly normal in external confizuration, except that 
the left eye had retained its position on the left side of the head, 
and was neatly opposite tothe right eye. Antero-ventrally it 
had been somewhat overgrown hy the skin. The coloration was 
normal, the right side being brown and the left side white. —A 
communication was read from Mr. St. George Littledale, con- 
taining field-notes on the Wild Camel of Lob Nor, as observed 
doring bis recent jonrney across Central Asia.—\ir. Oldfield 
Thomas gave an account ofacollection of mamm:ls from O.nan, 
§.IE. Arabia, which had beentransmitted tothe British Museum 
by Dr. A. 5S. G. Jayakar, among which were examples of a new 
Hare (ZLepus omanensis) and of a new Goat of the genus 
Hemitragus, proposed to he called jayakart, after its discoverer. 
Altogether seventeen species were represented in this collection, 
from a locality of which very little was previously known. 


Linnean Society, May 3.—Prof. Stewart, President, in the 
chair.--Dr. Johann Mueller, of Aargan, and Prof. K. Mitsickuri, 
of the University of Tokio, were elected foreign membcrs of 
the Society.—Prof. Poulton exhibited the larva of certain 
Lepidoptera to illustrate the results of experiments which he 
had made in regard to the influence of environment upon their 
colours. Variously coloured twigs and shoots, such as occur in 
nature, were shown to influence the appearance of many twig- 
like larvie in such a manner as to aid their concealment. —Pref. 
G. B. lowes exhibited and made remarks upon the eggs and 
young of Ceratodus fostert, received from Prof. Semon, of Jena, 
who is engaged in working out the development of this fish. — 
Mr. James Saunders, of Luton, with the aid of the oxyhydrogen 
Jantern, exhibited plasmodiam in the act of forming sporangia; 
the species, which had been found on birch, was Dr. dymium 
squamulosum.—On behalf of Dr, 11. B. Guppy, the Secretary 
read a paper on the habits of three species of Lemna. In this 
paper, the author detailed the results of experiments made by 
him during a period of twenty months, and showed that Lemna 
gibba can pass the winter either in the gibbons form or with 
fronds which in appearance resemble those of Lemz 
minor. The flowering of Lemua ethb.2 was observed in July, 
when it was found that the gibbous plants were prodacing their 
flat fronds, which were also in flower, and tloating detached. 
In both cases the flowers were hermaphrodite, but they had the 
appearance of being anisexval, on acconnt of the flowers of the 
gibbous plants protruding only the pistil, while those of the flat 
fronds only evolved the stamens. After describing the habits 
of the winter fronds of Lema folyrhiza, and alluding to Lemna 
minor, the paper concluded with a table uf temperatures relating 
to the germinating, budding, and flowering of these plants. — 
A paper was then read on the fertilisation of certain Malayan 
orchids, by Mr. II. N. Ridley. 
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Entomological Society, May 2.—Capiain Ienry J. Etwes, 
President, in the chair. —Mr. S$. Stevens exhibited a specimen 
of revnnis agiaia var. charlotta, taken by the late Rev. James 
Watson in the New Forest in 1870 —Mr. J A. Clark exhibited 
a curions variety of Chelonia carz, having an extraordinary 
wedge-shaped marking extendinz from the outer margin to the 
base of the left hind wing, and also, on the same wing, a small 
spot, which was brown and white in colour, and had the 
appearance of having been taken from the fore wing and 
inserted in the hind wing. The specimen was taken at 
Abbotts Wood, Sussex, in July 1892 —Prof. E. B. Poulton, 
F.R.S., exhibited living specimens of the farve of Gastropacha 


euerctfolia, surrounded respectively during the early stages of © 


growth by black twigs and lichen-coloured twigs, the food being 
the same in both cases. All the Jarve were shown upon a white 
paper background, but examples of the surrounding twigs which 
produced the change of colour were shown beside each batch. 
Mr. Merrifield made some remarks on the subject.—Mr. E. 
Meyrick communicated a paper entitled ‘On /yralidina from 
the Malay Archipelago."—Mr. C. J. Gahan read a paper 
entitled‘‘ A Supplemental List of the l.ongicorn Coleoptera ob- 
tained by Mr. J. J. Walker, R.N., during the voyage of II. M.S. 
Penguin” 


PARIS. 


Academy of Sciences, May 7.—On the spectra of oxygen 
at high temperatures, by M. J. Janssen.—Researches on the 
isomeric propylepes and their compounds with sulphuric acid, 
by M. Berthelot. Trimethylene is rapidly ahsorbed by pure 
sulphuric acid forming the normal ethereal salt (C3II-). SO. 
On addition of water it separates as a heavy oil which is only 
very slowly acted on by water and is decomposed by potash 
slowly in sealed tubes at 100°. Ordinary propylene combines 
with sulphuric acid in the same way to yield a much less stable 
derivative.—On Filabellum anthophyllum from the Gulf of 
Lyons, by M. de Lacaze-Duthiers.—Articular movements 
studied by means of photography, by M. Marey. Pbotographs 
are taken in successive positions of a bright wire attached to the 
moving part. The results of a study of human jaw movements 
are given.— Report of M. Darboux on a memoir on the triangle 
of sequences (presented by M. Désiré Andre).—Azimuth, lati- 
lude, and longitude, hy equal heights without the aid of the 
chronometer, by M. E. Caspari. ‘The method described is held 
to have many good characteristics, among which the fact of the 
same precision being obtained for all latitudes and ail zenithal 
distances is note 1.—Experiments on the contraction of liquid 
jets and on the distrihution of velocities internally : abstract of 
a memoir by M. Bazin, —Mathematical theory of the Watt indi- 
cator : abs’ract of a memoir by M. L. Lecornu.—Observations 
of the comet Gale, made at Algiers Observatory, by MAI. Ram- 
baud and Sy. M. Tisserand gave details concerning a photo- 
graph of this comet obtained on May §, at Paris. ‘The photo- 
graph shows the comet with a tail 4 in length.—l<mission of 
sounds, by M. Henei Gilbault, —Equality of the speeds of pro- 
pagation of very short electric waves in free space and in long 
wire conductors, hy M. M. Dufour. The author experimentally 
demonstrates the extension of MM. Sarasin and de Ia Kive's 
conclumiens on the subject to the case of a wave-length of 
§°5 cm.—Al sorption spectra of cupric bromide, hy M. Paul 
salaticr. The ‘yectral absorption of aqueous solutions varies 
with the concentration; alcoholic solutions give the same 
absorytien spectrum as concentrated aqueous solutions, probably 
the salt here exists in the anhydrous condition. —On the vari- 
atrns of viscotity shown ly melted sulphur, by AIM. J. 
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hexachlorophenel by action of PCI,—On the aldehyde from 
esfence of lemon grass, by MM. Ph. Barbier and 1, Bouveaull. 
—On the industrial manufacture of products rich in nicotine, 
hy ML. Th. Sehlensing.-On the oxidation of beer worts, by M, 
1. Vetut.—Kesearches on the chemical transformations of the 
fundamental substance of cartilage during normal ossification, 
Ly M. C. Chabrie.—On some points in the anatomy of Crypto- 
proctus from Ma lagascar,hby M. IT Filhol. - Vhe perfume glands 
of Viverrilie, by M. 11. Meauregard.—The sexual reproduction 
of Ascemycetes, by M. I. A. Dangeard.—The | custrine basin 
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PRACTICAL PAPER MAKING. 


Practical Paper Making. By George Claoperton. 
(London: Crosby Lockwood and Son, 1894.) 

*T*HE book before us is not without value. The chap- 

ters devoted to paper-making proper, that is, to 

the mechanical details of the art, contain a great deal of 

useful information ; and although “experience” must be 


eee i 2 " . + : : 
classed as of the “incommunicables,” the notes and _ alumina is not a chemical compound of a definite com- 


observations of an experienced man serve to concentrate 
the attention of the less experienced upon those points, 
the mastery of which constitutes technical skill. Tech- 
nological handbooks, however, ought in our opinion to 
possess the higher educatfonal value belonging only to 
those which preserve the perspective of the subject of 
which they treat. A book, like a lecture, must be }diagram- 
matic to be etfective educationally ; and in this cense it 
must bean artistic production. We do rot by any means 
imply that a certain level of literary style must be 
attained and maintained. In the “literature” of the 
industrial and physical sciences we must be content, it 
would seem, with the irreducible minimum of “ Queen’s 
English.” 
ality, in the clear grasp of principles, and in the conse- 
quent development of the subject-matter according to 
its natural perspective. Judged from this stand-point, 
“Practical Paper Making” must be labelled ‘ found 
wanting.” If we apply to the art or industry the crude 
criterion of money values, we find that in the production 
of paper the proportion of costs, for raw materials, and 
their chemical treatment, are in this, in comparison with 
many other industries, unusually high; this being 
“practically” interpreted, means that chemistry is of 
first importance in the mill. The author makes an 
oblique confession of his convictions in this direction in 
his opening sentence: “ As the chemical and physical 
characteristics of the materials .... determine to a 
marked degree the qualities of the finished product, a 
thorough grasp of these characteristics is indispensable 
to all who aim at the production of the best possible 
results with the minimum of cost.” We are quickly 
reminded, however, of the adage, “red dawning shep- 
herd’s warning,” as the author plunges at once from 
the sunshine of first principles’ into a much less pro- 
Mising treatment of practical matters, opening with the 
following remarkable sentence :— 


“The percentage of cellulose—or to use a term more 
readily understood by paper-makers, the amount of 
available paper-making material—varies with the plants 
from which it is obtained, and the treatment to which it 
fsysubjected.... .” 


Comment would be superfluous. He then proceeds to 
extract comfort from “the chemical formula of cellu- 
lose—C,H,,O;—which means that six equivalents of 
carbon, ten of hydrogen, and five of oxygen are united 
together to form the substance known by that name.” 
This evidently has the effect upon the practical paper- 
maker which is recorded of the “blessed word Mesopo- 
tamia” in another sphere of experience. That is all as 
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, contains 15 or 16 per cent.” (pp. 71-72). 


What we do imply is the infusion of person- | 


, fibres, their original strength is much impaired.” 
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to cellulose proper! ‘* Oxycellulose ” is then alluded to, 
and described as possessing ‘an extraordinary affinity 
for vaniline compounds, uniting with them from solutions 
containing infinitesimal proportions.” It would be 
thankless criticism to single out mere mistakes from 
what might be in other respects good matter; but the 
mistakes in this work are as slovenly as the matter— 
“vanilline” for ‘‘ vanadium” (p. 2), and “ hypochlorite,” 
used on three successive occasions, for ‘‘ hyposulphite ” 
(pp. 29-30), are typical mistakes; and for looseness of 
construction, which characterises the matter throughout, 
we commend the following example :—‘‘ Sulphate of 


position, as the alumina varies between 2 and 3 per cent., 
though that purchased from reliable makers generally 
If the author's 
want of precision were an occasional lapse merely, with 
the effect of befogging a particular point, we should not 
have challenged the work upon the issue we have raised ; 
but it extends to the entire ordering and treatment of the 
subject-matter. The sources from which the author has 
compiled his account of the chemical processes of the 
mill are familiar to us. He has probably aimed at re- 
producing what he may consider the essential anid 
practical features of the originals. But the result is a 
second-hand and garbled version, and in many important 
places, more especially where effects are discussed in 
relation to causes, essentially wrong. Thus (p. 6) “jute 
fibres” are described as “strong but very difficult te 
bleach white, and if subjected to such treatment as will 
dissolve all the extraneous matter and reduce to ultimate 
The 
facts are that jute is easily bleached white, but then ts 
no longer jute but jute-cellulose ; and on the structural 
question the destruction of the Avamen? by no means 
implies disintegration of the wdfate fibre, Then again 
(p. 7), “Straw fibres are very similar in appearance ta 
esparto, but shorter and more highly polished, tending 
to make their filling power much less, and rendering paper 
made from them very brittle.” In another place (p. 47), 
“ Papers made from straw are, owing to the hard nature 
of the ultimate fibres, very hard and brittle.” Any ex- 
planation appears to some minds better than none, even 
a re-statement of the fact to be explained, in somewhat 
varied terms. 1t does not occur to the author that straw 
“ cellulose” differs constitutionally from esparto, and with 
these differences are correlated not only the relatively 
low yields of bleached straw pulp (which the author 


labours to explain on p. 40), but generally its relationships 
‘to oxygen and water (hydration), and these again with its 


| 
| 


paper-making qualities. 

It would serve no useful purpose to continue our criti- 
cisms. The best we can say of the work is that it 
represents a good deal of thought on the part of a man 
skied in his art, and struggling to compass the science 
upon which its successful practice primarily depends. It 
may be that in this endeavour the author has followed 
the classic maxim: “If you want to learn a subject, 
write a book upon it.” 

To those who will bear in mind that the chemical part 
of the work is a compilation, not well digested, and in 
some places unsound, we have no hesitation in recom- 
mending it. 
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TETRA ECORYS OF OPTICAL INS TROIS Jes 


Thecrie der Optisshe: Instrumente nach Abbe). Von 
Dr. S:ezfried Czapski. Breslau; Eduard Trewendt, 
1895 


= 


APPENING not long ago to meet a German friend 

well posted up in physical literature, the present 
writer ing tired whether any of the year’s publications 
were specially worth getting and reading. The answer 
wis ado. .biful * No,’ and then “Oh, ves—Czapski’s 
* Theory of Optical Instruments. ” This was high praise, 
bit not unmerited. For although the book will not 
appeal toa large circle of readers, it will soon become 
indispensable to all who are interested in the investiga- 
von of the merits and defects of optical systems, or 
wh) are concerned in turning out high-class optical 
work. 

Mihough only a third of the book is devoted to the 
description of the microscope, telescope, and other in- 
struments. there is no unnecessary rambling beforehand 

-either into the pleasant regions of developmental 
history or along the more dusty paths of the optical text- 
book proper. The author acknowlelges the value of the 
undulatory theory as the ultimate test which must be 
applied when we wish to know how far the conclusions 

f geometrical optics are valid; and therewith dismisses 
it, He everywhere tries to be concise: and succeeds so 
far thatthe average student might complain of sometimes 
tinding a day’s work between one page and the next. 
Inut the condensation is not of that meaningless kind 
which so often irritates one in German school and college 
text-books. There are frequent and valuable, biblio- 
graphical notes. The references to the worrs of Sinith, 
Herschel, Lloyd, Airy. Rayleigh, Datlinger, and Pendle- 
bury show that the English literature has not been 
nezle.ted ; indeed, l’rinzipal Heuth’s “ Treatise on Geo- 
metrical Optics” (which is being translated into German) 
1s recommended as the best of the modern text-books. 
51: whereas these tend to treat optical instruments as 
eonvenient illustrations of optical theory or geometrical 
reining, the latter are here treated as strictly subservient 
t> the former. The range is further limited by including 
amon, optical instruments only those which are strictly 
used for producing images of external objects--applica- 
tons of reflecting mirrors in geadesy and astronomy. the 
stereos-ope, &c., being included. Within these limits 
our author is at home and speaks with authority. As 
sc.entitic adviser and technical director in the celebrated 
workshops of Carl Zeiss in Jena, he has daily oppor- 
tunities of app'ying theory to practice with the aid of 
exellent glass, skilful workmen, and modern machinery; 
and has had the still yreater advantage of continual inter- 
Course with Prof, Abbe, to whose labours the perfection 
of high-power micros’ ope objectives is so largely due. Ilis 
debt inthis direction is freely and gratefully acknowledged 

Most conveniently by stiting what chapters are not 
dire ty or indirectly dic to .\bbe. 

\ shart introductory chapter on geometrical optics 
15 followed by three others on the geometrical theory of 
optical images, the fundimental properties of lenses and 


‘ 
i 
a 


s, stems of lenses, and the theory of spherical aberration. | 
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In chapter vy. (on chromatic aberration and the theory o 
achromatism) the author gives a simple method for cal- 
culating the magnitude of the secondary spectrum (the 
focus-difference’ of a system of two infinitely thin lenses 
from the dispersion-constants. Assuming these to be 
achromatised for the lines F and C,he calculates the 
difference between the focus for light of a given wave- 
length (A) and the light of the brightest part of the 
spectrum A=0'55 ph. (According to Kénig the position 
of maximum brightness in the spectrum of sunlight 
varies, as the total intensity increases, from \ = 0°$3pta 
AX =o61yn.) The values of theditferences /a — foss » are 
given in thousands of /o-;; u for various wave-lengths. In 
the case ofa combination ofa Hint glass of medium density 
with an English silicate-crown glass the differences de- 
crease from +4- 1:79 (forA = O77) and then gradually 
increase to 370 forA =o-41u). But the researches of 
Prof. Abbe and Dr. Schott have resulted in the produc- 
tion of improved grades of optical glass, and especially 
of pairs of Hint and crown glass in which the dispersion 
in various parts of the spectrum is much more nearly 
proportional, These glasses have been manufactured in 
the Jena works since 1884, and by their use the mag- 
nitude of the secondary spectrum is greatly diminished, 
Thus in the case of a combination of a heavy barium 
phosphate-crown glass with a borate-tlint glass the above 
differences begin at 0-04 (for A — 0°77 ») and the masi 
mum value is 079 ‘for A=o4ty). Curves are given 
illustrating these results which have been confirmed by 
direct measurements of focus-difterences of telescope- 
objectives made by Vogel, Hasselberg, and Wolf. 

Chapter vi. contains an unusually complete and sys- 
tematic treatment of prisms and systems of prisms, partly 
based upon Dr, Czapski’s own investigations. The next 
chapter is devoted to stops and aperture, and the pro- 
perties of an optical systein which depend upon aperture, 
such as penetrating power and brightness. Itis shown 
that in any instrument used for subjective observation 
the penetrating power (7c, the total depth of vision) 1s 
exactly equal to the.sum of the depth of focus of the ob- 
jective and the accommodation-depth of the eye—a result 
which is of the greatest practical importance in micro- 
scopy. Next comes what is perhaps the most interesting 
and important chapter—that which deals with the 
principal types of optical instruments. The book closes 
with an account of the methods for determining the 
constants of optical instruments. Some of these will 
come as a revelation to students who are only familiar 
with the comparatively rough methods described in the 
ordinary text-books on practical physics. 

Dr. Czapski appears to have at tirst intended to include 
in the baok a tolerably full account of Abbe's theory of — 
microscopical vision. One cannot help regretting that this 
intention was abandoned. \ letter of his on “ The Future 
of the Microscope,” which is printed in van leurck’s” 
sumptuous book (“The Microscope,” Inglish edition, 
PP. 357 304) shows his ability to present such a matter, 
not only with his usual accuracy, but in a fairly popular 
form. We understand that a separate volume on this 
subject may be expected from I’rof. Abbe or Dr. Czapski, 
or both. fi. 
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CHEMISTRY APPLIED TO AGRICULTURE. 


Manures and the Principles of Manuring. By C. M. 
Aikman, B.Sc., F.R.S.E, Pp. xxx., 592. (Edinburgh 
and London: W. Blackwood and Sons, 1894.) 

T was rather more than fifty years ago, in the year 
1840, that Liebig presented to the British Association 

his classical report on ‘‘ Organic Chemistry in its Ap- 
plications to Agriculture and Physiology.” In tbis, 


NATORE 


' 
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among many bold and startling statements, we find such | 


sentences as the following :—‘ As there is no profession 
which can be compared in importance with that of 
agriculture, so there is none in which the application of 
correct principle would be productive of more beneficial 
effects. Hence it appears quite unaccountable that we 
may vainly seek for a single leading principle relative to 
this subject in all the writings of agriculture and of 
vegetable physiologists.” “Also, when we inquire in 
what manner manure acts, we are answered by the most 
intelligent men that its action is covered by the veil of 
Isis ; and when we further demand what this means, we 
discover merely that the excrements of man and animals 
are supposed to contain an incomprehensible something 
which assists in the nutrition of plants and increases 
their size. This opinion is embraced without even an 
attempt being made to discover the component parts of 
manure, or to become acquainted with its nature.” In 
this, as in other of Liebig’s statements, there was much 
exaggeration, Sir Humphrey Davy, De Saussure, and 
other labourers in the field of scientific agriculture had 
not lived in vain. Liebig’s writings, however, were pro- 
ductive of inuch good, and stirred up a great deal of 
interest in agricultura] chemistry which led to many im- 
portant results. Within a year or two before the date 
mentioned and five or six years after, not only were ost 
of the more important artificial manures, now extensively 
used, brought into notice and experimented with, but 
several important writings on manures and manuring 
were published Suffice it to say that to this epoch is 
due the introduction of guano, of nitrate of soda, and of 
sulphate of ainmonia as manures; and that Mr. Lawes 
(now Sir John Bennett Lawes) took out his patent for the 
manufacture of superphosphate in 1542; naw nearly a 
million tons of this manure are made annually in this 
country alone. Two or three important manures, such 
as the potash salts of Stassfurt and Thomas’ basic slag, 
are of Jaterintroduction. To illustrate the attention then 
given to the subject of manures and manuring generally, 
and to these new manures in particular, we may note 
that the second volume of the Journal of the Royal 
Agricultural Soctety of England, published in 1841, 
contains a paper by the Sibthorpian Professor of Rural 
Economy at Oxford, Dr. Charles Daubeney, “ On the 
scientific principles by which the application of manures 
ought to be regulated,’ including results of many ex- 
periments ; also an article by Prof. J. F. W. Johnston, 
“On Guano,’ and the results of experiments by numerous 
agriculturists with nitrate of soda, saltpetre, bones, and 
gypsum. 

Within a very few years of this date Prof. Johnston 
published his Lectures, and Cuthbert W. Johnson pub- 
lished a very useful and interesting book “On the ler- 
tilisers.’ It is almost needless to remark that the im- 
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73 
mortal experiments of Rothamsted were put on toa firm 
and systematic basis in 1843. 

Since that time agricultural chemistry, including a 
knowledge of the principles of manuring, has steadily 
pursued its way, fostered by a host of workers, not 
only in this country but on the continent, and lately 
inthe United States. The last few years have shown 
some revival of the public interest in the applications of 
science to agriculture. Thishas, we think, been brought 
about partly by the spread of technical education in the 
rural districts ; but also partly byt he continued low prices 
of agricultural produce, which make it imperative on the 
farmer, if he would continue to survive, to use every 
good implement, mental or otherwise, he can in further- 
ing his business. 

Although many little books have been lately published 
in this country on the subject of manures, we may safely 
say that none of them are so satisfactory as that of Mr. 
Aikman. Though in some respects incomplete, it is a 
welcome addition to the literature of the more scientitic 
side of agriculture. The first part of the book is a short 
historical introduction of 60 pp.; this is good, but too 
short. Part ii. ison the principles of manuring. It deals 
with the fertility of the soil, illustrated by and due to its 
physical, chemical, and biological properties ; with the 
functions performed by manures, and the positions 
occupied by nitrogen, phosphoric acid, and potash in 
agriculture, and with nitrification in soils. The treat- 
ment of the biology of the soil is all too scanty. Part iit., 
more than half the book, treats of manures. The most 
important chapter is on the most important manure — 
farmyard manure—and this is well treated. Other 
chapters are on guano, nitrate of soda, sulphate of 
ammonia, bones, mineral phosphates, superphosphates, 
basic slag, potassic manures, indirect tmanures, which 
include lime, gypsum and salts, the application of 
manures, manuring of farm crops, the valuation and 
analysis of manures ; anda final chapter giving the results 
of some ofthe Rothamsted experiments. There is avery 
short chapter on sewage, which is inadequately deait 
with, and the minor mianures are very scantily treated ; 
seaweed is not even mentioned asa manure, and rape- 
cake and other oil-cakes are only casually alluded to. 
Generally, Mr. Aikman has done his work carefully and 
well, and presented the results in a clear and readable 
form, which will commend itself to his readers. As we 
confidently expect a new edition ere long, we may perhaps 
be pardoned for pointing out some of the minor defects 
of the book. More frequent references should be given 
to original papers ; this might be done without unduly 
enlarging the volume. The explanation of “unit” values 
of manurial ingredients is hardly intelligible to one who 
first comes across it here. On p. 380, the last sentence 
is wrong; probably the word o7/)'is omitted. On p. 43. 
Beyerinck would hardly recognise his name in the way 
it is spelt ; why should the words géyefn and v/ycocol/ be 
used on consecutive pages as though they denoted 
different substances ; why should carnallite be sometimes 
spelt with a c and sometimes with a 4, even in the index ; 
also why are sylvine and kainite denied the final ¢ usually 
accorded to minerals in this language ? 

The scheme of experimental plots, on p. 546, would be 
male more complete by including an eighth plot manured 
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with phosphates, potash, and nitrogen. 
of unexhausted manurial residues, whether derived 
directly from manures or from foods, might well receive 
more attention. 

The book is a genuine effort to treat the subject 
scientifically, and at the same time in a manner intelligible 
and interesting to the farmer of good education. We 
think it has succeeded. iB Ie. 


LATITUDE BY EN-WERIDIAN ALTITUDE. 
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The “ Ex-Meridtan” treated as a Problem in Dynamics, , 
’ 


&ec. By H. B. Goodwin. 
and Son, 1894. 

HE author of this brochure, with a tinge of satire, 

seems to apologise for its containing nothing about 

the already exhaustively developed Sumner method. In 


doing this he alludes to “the too just Aristides.” This 


(London: George Philip 


reminds us of a saying of that practical philosopher, that | 


“the best way to appear just is to be so.” The proverb 
may teach us that the way to obtain dependable results is 
to have a firm grasp of principles, that the most reliable 
navigator is one who understands the theory of his 
problems. 

This remark is apposite, for we can conceive many a 
“simple sailor” being rather frightened at the title of 
this pamphlet which will first meet his eye, and we hear 
him say— Cannot the seaman continue to navigate his 
ship without learning dynamics?” If he has courage to 
read a little further on, he finds that his belovedly simple 
“Sun Mer. Alt.” connected with such words as “maxi- 
mum” and “minimum.’’ Hitherto he has banished the 
word “maximum” from his thoughts by avoiding the 
use of the moon and planets for finding the latitude at 
their culmination; considering that the problemn—‘ To 
find the time when the moon and planets are at their 


maximum altitudes” to belong to “the gymnasium of the | 


examination room” rather than to “the arena of every- 
day practical utility.” But now he finds that modern 
ships require this problem to be considered with reference 
to all the celestial bodies, and that even the sun may be 
capricious enough not to “dip” at noon, that, in fact, 
instead of this phenomenon giving a meridian altitude it 
givesan ex-meridian altitude which has to be reduced to 
the‘meridian. 

There is reason to be thankful for this new feature, 
because it will attract more attention to the hitherto 
shamefully neglected method of the ex-meridian among 
ordinary navigators, That this can be no longer thus 
relegated is exemplitied by Mr. Goodwin, as follows :— 

“Tn the Stavtdard newspaper of October 23, 1893, it is 
stated that H.M.S. Royal Sovereign, flag ship of the 
Channel Squadron, had arrived at Gibraltar, having 
made the passage in less than seventy hours. Sucha 
passige a» this has ceased to be regarded as pheno- 
menal, and is looked upon as quite an every-day 
eccurrence. Fora portion of the voyage a speed of over 
fifteen knots was maintained, and on board a ship steam- 
ing at this rate nearly due south, at that time of year, the 
sun would not appear to ‘dip’ until more than five 
minutes after noon, an la correction of nearly 45” would 
be necessary to reduce the maximum altitude to the 
meridian. 

As the ship moves south a fresh horizon comesinto 
view, and the sun will appear to rise until this shift of the 
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horizon (the rate of which depends upon the rate of the 
ship towards the sun) is less than the rate of his motion 
in altitude. 

There is another reason for being thankful for the sun 
having to be thus treated at the noon-day observation. 
It will lead to the moon and planets being no longer 
avoided for finding the latitude at the time of their 
culmination. No celestial bodies are more useful for 
such a purpose, especially at twilight, when a well-defined 
horizon is frequently available. 

Every practical navigator daily uses the Mauéfeal 
Almanac: it would be well if he devoted a short time 
also to study the ‘Explanation ” at the end of the 
volume. In explaining ‘f Var. 72 1 our” which oceurs 
on every page I. of the book, it is stated that this “is the 
variation at #007, and requires to be reduced to midway 
between noon and the time at which the R A., Dec., or 
Eq. of time is required ” ; in other words, the reduction 
of the quantities from apparent noon to any other time 
isa problem in dynamics. The moving body is subject 
toa uniform acceleration in the direction of its motion, 
and the space described in a given time is found by 
multiplying the sean velocity during the time by the given 
time. The same principle applied to the ex-meridian 
problem gives the result that the reduction fis equal to 
the rate of change of altitude per half-minute of time, 
multiplied by the number of minutes of time from the 
meridian. 

So far from decrying the rapid methods now so need- 
ful in practice, the author advocates their further use. 
He gives a“ Method of solving the Ex-meridian Problem 
practically by the Azimuth Tables,” which are, or should 
be, in the hands of every navigator, and also * Practical 
Rules for finding Time of Maximum Altitude,” and ends 
with “Application of the Azimuth Tables to other 
Problems.” 

We can heartily recommend this short contribution to 
the science of nautical astronomy in its application to 
the practical requirements of modern navigation. 


PISREGANERY, 

Odorographia: a Natural History of Raw Materials 
and Drugs used tn the Perfume Industry, including the 
Aromatics used tn flavouring. Intended for the tse 
of Growers, Manufacturers, and Consumers Ty J. Ch. 
Sawer, F.L.S. Second Series. (London: Gurney 
and Jackson, 1894.) 

cee book is a continuation of the subject of odour- 

yielding products treated of by Mr. Sawer in a 

volume bearing the same title and issued in 1892. 

Though the present book is a companion volume in 

every respect to its predecessor, and might well have 

been designated as the second volume, the author has 
preferred to call it the second series, thus implying, 
and indeed distinguishing, the former book as the first 
series—a little peculiarity which does not in itself affect 
the value of the work, but which tends to confusion lest 
the second series might be taken for an extended or 
enlarged edition of the first; whereas the term volume 
would have implied that it is an entirely new book, 
which is really what the author wishes his readers to 
understand, as he tells us in the preface to the new 
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volume that the matter treated therein is a “ continuation 
of the subjects already discussed.” 

It is true that many perfume-yielding plants treated 
of in the first volume are again referred to in the second. 
Mr. Sawer says that the matter published by him two 
years ago is now as far as possible brought up to date. 
This may be so, so far as the chemistry of the various 
substances is concerned; but we scarcely think, as an 
instance, that the paragraph on Ambrette (p. 402) indi- 
cates any new discovery since 1892, when /7/7d/scus 
Abelmoschus was briefly referred to and sufficiently 
described. The follawing is the paragraph to which we 
refer. It is placed in Section iv. under the head of 
“ Addenda to Volume i.” :— 


“ Ambrette, the seeds of //vdiscus Abelmoschus (Lin. 
Spec. 980).—‘ Hibiscus’ is one of the names given by 
the Greeks to ‘ Mallow,’ and is said to be derived from 
fis, a Stork, a bird which is said to chew some of the 
species. ‘Abelmoschus’ is derived from the Arabic 

Yabb-el-Misk, ‘grain or seed of musk.’ The ‘ Mallow’ 
group consists of a very large genus of J/a/vace@, charac- 
terised by their large showy flowers being borne singly 
upon stalks towards the ends of the branches, by having 
an outer calyx or involucel composed of numerous leaves, 
and an inner or true calyx cut into five divisions at the 
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perfumes,” is but a slight recommendation for their 
adoption in civilised life. Notwithstanding that Mr. 
Sawer summarises rather fully what has been done by 


such well-known chemists as Prof. Fliickiger, Messrs, 


Schimmel, and others, in the examination of Buchu oil, 
he does not inform us whether the oil has been actually 
used in perfumery, or whether there is any prospect of its 
becoming an article of the perfumer’s trade. All we 


_ gather on this point is that its odour agrees with that of 


top, which does not fall away after flowering ; by having | 


five petals broad at top and narrow towards the base, 
where they unite with the tube of the stamens; and by 
the latter forming a sheath round the five-branched style 
and emitting filaments bearing kidney-snaped anthers 
throughout the greater part of its length. 
five-celled, with numerous seeds. “7discus Abelmoschus 
is a shrub of 6to 8 feet in height, native of the East Indies 
and South America. Its leaves are somewhat peltate, 
cordate, 5 to 7-angled, acuminated, serrated, stem 
hispid ; pedicels usually longer than the petioles; in- 
volucel 8 to 9-leaved. Flowers sulphur-coloured with 
a dark blue centre. Capsules conicle (sz¢) covered with 
bristles. The seeds are large and have a very musky 
odour. The seeds yield on distillation a1 to o25 per 
cent. of essential oi], which congeals at + 10°C. Its 
Sp. gr. at 25° C. is o-g00 to o'905.” 


It will scarcely be conceded that the bulk of this para- 
graph brings the information on Ambrette up to any more 
recent adate than might have been given in the book 
issued two years ago, for the botanical description is 
acknowledged as having been obtained from such works 
as Rumphius’ “ Herbarium Amboinense,” Rhecde’s 
“Hortus Malabaricus,” &c. The descriptions, indeed, 
of this and of most other plants referred to is of little or 
no value in a book of this character, and only helps to 
increase its bulk, a thing to be avoided in a work “‘ in- 
tended for the use of growers, manufacturers, and con- 
sumers.” 

The range of plants over which Mr. Sawer travels 
is very extensive, and is indicated by the five and 
half pages of works consulted, as well as by a casual 
glance through the pages of the book. Many of these 
plants are new to us as perfume yielding. 

Thethree species of Sarosma, for instance, namely 
B. crenulata, B. betulina (which, by the way, is spelt 
Baresma), and 2. serratifolia, the leaves of which are 
well known in pharmacy under the name of Buchu 
leaves, seem as much out of place in a work on perfumes 
as asafcetida or castor oil would be ; and the fact that the 


leaves of the Barosmas “are used by the Hottentots as | be all 
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peppermint. 

Regarding the arrangement of the plants or products 
referred toin the book, we cannot discover that any syste- 
matic method has been attempted; the plants are not 


| classed scientifically nor alphabetically, and if it were not 


for a fairly extensive index a good deal of difficulty would 
be experienced in finding any particular plant required. 
It cannot be denied that the book contains an immense 
amount of useful and interesting matter, and exhibits an 
enormous labour expended in its compilation. With a 
good deal of judicious pruning, a systematic classification 
of subjects, and much careful editing, the two books 
might be reduced into one good-sized volume, and made 
a standard work on all matters relating to perfumery. 

That a careful revision has not been made of the proot 
sheets, is evident from the frequent mis-spelling both of 
scientific and common words. Thus we find Jfe//iacce 
for JfeHacee, String Bark for Stringy Bark, Steddingta 
sabifera for Stillingta sebifera, Madagasca for Mada- 
gascar, and such like errors that might with ordinary 
care have been avoided. 


OUR BOOK SHELF. 


Introduction to Elementary Practical Brology. By 
C. W. Dodge, Professor of Biology in the University of 
Rochester, U.S.A. (New York: Harper and Brothers, 
1894.) 

THIS volume of 422 pp. octavo is the first laboratory 

book on the established lines of Huxley and Martin’s 

“Elementary Biology” which has reached us from 

the New World. It, however, excels that in scope, 

owing to the introduction of additional types of both 
plants and animals—the Starfish, Locust, Sponges, Rock- 
weed (Fucus), Liverwort, and Water-silk (Sf7regyra) 
being among those dealt with. The work embodies the 
results of seven years’ experience in practical teaching ; 
but, that notwithstanding, it bears at every turn the im- 
press of the recognised English treatises of its kind, and 
to these the authar, unlike certain writers nearer home, 
manfully acknowledges his indebtedness. The book 
opens with an introduction, dealing with instruction in 
manipulation and the use of instruments, and closes with 
an appendix, giving lists of and recipes for reagents, and 
there are added a bibliography of works of reference and 

a very good glossary-index. The bulk of the volume is 

subdivided into three parts dealing in succession with the 

Biology (1) of the Cell, (2) of the Animal, and (3) of the 

Plant, elementary experimental physiology and the study 

of habit receiving adequate attention. Such novelty as 

is claimed for the work is barn of its author's conviction 
that “the methods of teaching now in vogue for ele- 
mentary classes are methods of 7#s/ruction rather than of 
education” (!) and he sets himself to overcome this imagi- 
nary defect of what he terms the “ verification method ” 
by the introduction of questions, as opposed to 
the more diadactic statement of facts custom- 
arily resorted to. Up to a certain point this may 
very well. For example, in dealing with 


78 


the Protozoa, with which andthe analysis of simple cell 
structure the author’s course commences, the student, 
being told how to capture and mount his sample, 
1s asked, “How many different shapes can you dis- 
tinguish?” ‘What variations in size?” “In color?” 
and other questions of like order; but when there follow 
tiese on p. 5 of the work), ‘ How do these animals eat?’ 
“Digest their food?” “ Breathe?” (sfc) we confess to a 
feeling of sympathy with the befuddled beginner. And 
when, further, after an altogether insufficient preamble 
and at the outset of his inquiry into the wide domain of 
bio.ozy, the tyro is asked, of the Amcba, “ Is the process 
of nssion] preceded by sexual union?” “How is 
one sex distinguished from the other?” and, «@ Jrofos of 
the cerebral hemispheres of the frog, “Why are they 
ca.ed hemispheres?” one’s sympathy gives place to 
pity for the student thus led astray. We entirely 
disagree with the author's dictum that sooner or 
later the student will have to learn to use the micro- 
scope, and it matters little when he does so; and 
we further doubt the advisability of his interrogatory 
method, when ‘the questions usually apply equally well 
to several related forms,” particular species being said to 
be “no: required.” A training in elementary biology is 
one in manipulation in a field beset with snares and pit- 
falis, rendering it a primary necessity to teach the 
bezinner what to leave unconsidered. However, the 
experiment, while not altogether new, is an interesting 
one; the book is carefully compiled, and we await with 
Interest the verdict of time upon the system which 
it advocates. 


Votes on the Ventilutton and Warming of Heuser 
Churches, Schools, and other Butldings. Vy the late 
Ernest H. Jacob, M.A., M.D. «London: S.P.C.K, 
Tod) 

A MELANCHOLY interest is attached to this little manual 

of health in the fact that its gifted author passed away 

on March 3. His posthumous work shows what a pro- 
mising life was cut short, and will serve as a memorial to 
him The idea that human beings confined in public 
buildings should have pure air at a suitable temperature 
>ippled them, has only in recent years been taken 
seriously. Tt 1s notorious that in most churches there is 
no attempt at proper ventilation, and they are only ex- 
elle l,as far as disregard for the laws of health go, by 
many Nonconformist chapels with galleries, and mission- 
tom, created by knocking two cottages into one. Dr. 

Jv.obs manual should be consulted by those who are 

responsible for such buildings. Therein they will find 

les ribed the general principles by which buildings are 
renlered healthy. he book should also be read bv the 
householder, for he will learn from it how an ordinary 

velins-house ought to be ventilated and better, will 
td that it is an easy and not very costly business to 
mite the averaze Iinglish house less stulfy and more 

Vealthy thin at usually is. Indeed, all who desire in a 

populir form information on the subject of ventilation, 

Siow) procure this book, while architects and builders 

weed benctit the community by taking its lessons to 

mind. 


EEL FPERS TO Titi DITOR: 


Pie Editor fors not hold himself responsible for opinions ex 
oressed by hit corretpontent:, Netther can he undertake 


fo return, or to correspond with the writers of, ryected | 


mormuascripts inten ted for this or any other. part of NATURK. 
eV notice 15 taken of anonymous communications, | 


Rotating Shafts, 


le your acepant: Naitke, May to, p. 43) of Dr. J. Hopkin- 
n Jame 7 oorrest * lecture at the Institution of Civil 
Pag ncedt, appear the following statement: ‘* Another example, 
having a cereaimelegece of similarity with the case of struts, 1s 
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that of a shaft running at a high number of revolutions per 

minute, and with a szstantial distance between its bearings, 

. . . Tow will the shaft behave itself in regard to centrifrugal 

force as the speed increases? Ju this case, so long as the shaft 

remains absolutely stratght it will not tent to bein any way 

affected by the centrifugal force, but suppose the shaft becomes 

slightly bent, it is obvious to anyone that if the speed be 

enormously high this bending will inerease, and go on increasing - 
until the shaft breaks. In this case also we may use mathe- 

matical treatment; we find that the condition of the shaft is 

expressed by a difierential equation of the fourth order,and from 

consideration of the solution of this equation we can say that if 
the speed of any particular shaft be less than a certain critical 

speed, the shafc will tend to straighten itself if it be moment- 

arily bent, but that, on the other hand, if the speed exceeds this 

critical value, the bending will tend to increase with the 

probable destruction of the shaft.” (The italics are mine.) 

The italicised statement seems to imply that a certain operat- 
ing cause may have absolutely no effect, which cannot of 
course be the meaning Dr. Hopkinson intended 1o convey. 
Most engineers, it is to be hoped, are aware that the natural 
tendency of the material of the shaft is to retire from the axis of 
ro‘ation, and that thisis secessart/y associated with a state of 
strain and stress throughout the shaft, whether straight or bent, 
for all speeds of rotation. Dr. [lopkinson must, I think, have 
had his mind so fully occupied with the idea of rupture through 
instability, worked out by Prof. Greenhill,’ that he overlooked 
the fact that his language suggests the non-existence of the 
more commonplace and essential elastic phenomena. 

So far even as rupture is concerned, Dr. Llopkinson’s state- 
ments are, I believe, incomplete. The ordinary strain and 
stress developed by rotation ina shaft may, as I have shown 
elsewhere,* exceed the limits of safety before a velocity is 
attained at which, on the Greenhill theory, instability becomes 
possible. This is the more likely to happen the shorter the 
cylinder and the thinner its walls, if it be hollow ; but even in 
a solid iron cylinder of length eight or nine times its dtameter— 
—avery substantial distance in a thick cylinder—the strain 
developed wautd be such as to merit an engineers careful 
attention before a critical velocity was reached associated with | 
instability. 

Tam somewhat doubtful whether Ir. ITopkinson’s remarks 
on instability itself are altogether satisfactory. On the mathe: 
matical theory there appear in reality to be a series of critical 
values, if any, at which instability way occur. Supposing the 
velocity gradually raised, it seems possible, ¢Aeoreticalty, for 
the shaft to safely surmount the first crisis. Tt then would ap- 
pear to remain unexposed to instability until the approach of the 
next higher critical velocity, and so on. 

As De. lnpkinson says, Prof. Greenhill’s instability theory 
teads to a difierential equation of the fourth order. The solution 
of this equatinn is, however, dominated by the terminal con- 
ditions 4, at the ends or bearings of the shaft, and unless these 
be correctly assigned the numerical results deduced fron: the 
theory are untrustworthy. This is, I think, one of those points 
where the practical experience oftue engineer isa most essential 
auxiliary to the analysis of the mathematician, 

Kew Observatory, May 11. CHARLES CHREE. 

IN order to shut out every possibility of ambiguity, | might 
have said, instead of ‘substantial distance between the bear- 
ings,” ‘distance between the bearings very great in comparison 
with the diameter of the shaft,” and in the next sentence quoted 
it would perhaps have been clearer if Thad said ‘* will not be 
broken by centrifugal force.” But 1 do not think that in factT 
could be misunderstood by anyone, ] 

It was hardly desirable that 1 should touch upon the terminal 
conditions, or upan the possibility of stability between the 
crilical values, in a paragraph introduced for illustration and 
not for detailed information, 

But Mr. Chree’s letter does remind me that I neglected to 
refer to Prof. Greenhill’s name in this connection. This 1 
should have done with the greatest pleasure, but, unfortunately, 
for the moment | forgot that it was he who hal worked on the 
prohlem, I write this note in order to make the acknowledg: 
ment. J. Hlorkinson, 

1 Institution of Mechanical Engineers, Mraecdings, 1°83. pp. 1B2-76y 

2Camb Uhit Soe /ececdings Feb. 8, 1892, pp. 283 ef sey. 

See ZAil Alag August 1 92, pp 660 07. 

"See Camb, Phil, Sc. Fo vccedings, Le. 
pp. 14's. 
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The North Sea Ice Sheet. 


tn his letter in Nature, May 3 (p. 5), my friend Prof. 
Itughes calls attention toa most important fact. In archz- 
ol gy it has long heen known how necessary it is to make sure 
that not only the exact provenance of an object is ascertained, 
but also that when found it was 2 seéz, and was not the result 
of a later disturbance of the ground. Thus Mr. Franks has a 
pricket candlestick, made at Limoges, which was found several 
feet deep in gravel at Calcutta, and this strange fact was only 
explained when it was discovered that the gravel in question was 
ballast, which had heen dredged from the ‘fhames, depasited in 
the hold of a vessel, and redepo-ited at Calcutta. The same 
caution is more especially needed in geology. Prof. Ilughes 
describes the foreiyn ballast which he saw stranded on our east 
coast, anil warns us of the very wrong inferences that may be 
deduced from it. 1 would add to his statement that it was the 
custom of the old Danish pirates to use blocks of stone as 
anchors, and thus no doubt some foreign boulders have found 
their way to the east coast of Britain. 

Ilere we seem to have an explanation of the occurrence of sa- 
callea Norwegian boulders on the Yorkshire coast between I Lull 
and Scarborough and at Cleethorpes, and which, oddly enough, 
are not found in Scotland, thouzh so much nearer Scandinavia. 

ft must be 1emembered that the mother rocks from which 
these Scandinavian boulders are supposed to have been detached 
do not Oc.ur on the western flanks of the Norwegian mountains 
atall. In this behalf } will quote Mr. Carvell Williams, him- 
self a believer in some ultra-glacial views. Ie describes these 
boulders as consisting of the ‘‘typical augite syenite, which 
occurs only at Lange-und Fiord, near Breny, and also porphyry 
anu granite from the same region. // of these rocks, he says, 
came out of the Skagar Rack, and were brought by a glacier 
going south from Christiania and then south-west. Other rocks 
came from Fredericksvorn on the same coast.” 

‘Vhis is assuredly a very difficult journey to understand. If 
the North Sea, as we are told, was filled with ice, how could an 
ice stream force its way from the comparatively law country round 
the Christiania Fiord right round the Nose of Norway,and then 
across the deep acean basinto Britain? Prof. Bonney has argued 
that any ice sheet would be embayed in the great trough which 
skirts the coasts of Norway, ou’ of which it cauld not rise again. 
Apart from this, it must be remembered that if the elevation of 
this ice sheet was so slight at the point when it started its 
journey as to enable it to get a load ol these Norwegian boulders 
on us back Irom the comparatively tow ground where the mother 
rock oceurs 7 seftt, could not have the necessary slope to 
move beyond a very short distaace. Lettersen has shown very 
adustrably that the glaciers from the high mountains of Northern 
Norway, far from traversing the North Sea, were not powerful 
enough even to reach the string of islands which line the western 
shores of Norway, @ forftoré would this capacity be lacking in the 
case of the ice from Christiania Fiord. The existence of the ser- 
rated and peaked Lotoden islands in the route which a North Sea 
ice sheet must have traversed was long ago pointed out as a great 
impedimnent in the way of such a postulate. Again, if this 
Vast ice sheet caine from any part of Norway, haw did it get 
the stones on to its back? for in that case all Norway must 
have been smothered with ice. Lastly, where is the terminal 
Meraine, or anything like a moraine, left by this monster? A 
Glacier 1s not Ike a river which deposits fewer and fewer stones 
trom us head waters as it flows. On the contrary, a glacier 
deposits us greatest load at its furthest extremity. In the 
Case in question we have a few sporadic stones only, whose 
Ongin may well have been such as that pointed out by Prof. 
Hughes. tt seems to some of us, and 1 have argued the 
question in my ‘* Glacial Nightmare,” that the whole notion of a 
North Sea ice sheet is a product of some other form of 
feasuni g than inductive science, and that we have no good 
feason ta doubt that when the mountains of Scotland and 
Scandinavia were nursing large glaciers, the North Sea was 
Itce Irom ice, except perhaps some floating bergs, and was the 
home of a rich molluscan fauna. llexry 11. HowortH. 


Festoon Cumulus or ‘‘Pocky” Cloud, 

THE [cllowing observation of Dr. Clonston’s ‘‘ pocky” 
cloua, which | had an opportunity of making a few days ago 
durjug a sounding cruise on board E1.M.5. Yackal, seems to 
throw some hpht un the conditions under which this somewhat 
rare phenomenon occms in these islands. 

At 9.30 a.m. on May 3, while sounding in lat. 59° 45’ and 
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long. 1° 20’ W., wind west-south-west, force 3 to 5, very gus‘y, 
a heavy squall approached from windward and struck the ship; 
wind in the squall ahout north, maximum force 8to 9. Similar 
squalls came up at intervals during the day, the weather re- 
maining almost unchanged except fora slight veering of the 
wind in the afterncon and the appearance of a ‘‘ mackcrel sky ” 
of unusually fine texture. 

While sounding in lat. §9° 32° N., long. 1° 0’ E., a squall 
similar to the others approached from windward (west), and 
reached the ship at 6.20 p.m. The wind again shifted some 
points to the northward, with a smart shower of rain and sleet. 
fen minutes later the ‘‘ pocky" cloud was observed, forming 
the rear of the squall cloud. The number of festaons or mammz 
was eight, with a possible ninth, of which two were incomplete, 
looking as if the bottom had came out of the ‘t poke.” The 
appearance fully maintained its reputation asa prognostic, The 
wind shifted to north-west about 9 p.m., andat midnight it was 
blowing a whole gale from that direction. 

Before the ‘‘pocky ” cloud was observed my attention was 
specially drawn to the weather by the peculiar nature of the 
sea disturbance. A moderate swell from windward appeared 
to be complicated hy a cross sea from about north-east, resulting 
ina kind of miniature of the pyramidal seas met with ia the 
centre of tropical cyclones. When the gale broke out the sea 
produced in this way tried the Facta/ to an extent out of all 
proportion to the violence of the wind. It would appear from the 
‘¢ Daily Weather Reports” that at the time the ‘* pocky " cloud 
was seen the Yacka/ was slightly in advance and to the right of 
the centre of a depression which had shortly before begun to 
increase in depth. Ifthe cloud was observed ina region where 
an ascending current was increasing in velucity, its indications 
are of obvious intercst. Inany case, Abercromby’s statement 
(‘‘ Weather,” p. 79), that the storm the festaons prognosticate 
belong to another cyclone following, requires modification. 

Oxford, May 10. HI. N. lorckson. 


Qurameeba. 


THis peculiar amceboid animal was first observed by the late 
Dr. Jos. Leidy in 1874. “Though he recognised in it the essential 
characters of the genus ./veta, the permanent filamentous ap- 
pendages with which the posterior end af the boy is provided 
led him to consider it a distinct genus. [fis description, em- 
bodied in ‘‘ Freshwater Khizopods of North America,” was 
published by the United States Government in 1579, a brief 
nutice of the form having appeared previously in the /ro- 
ceedings of the Academy of Natural Sciences af Philadelphia. 
Dr. Leidy cites two or more notices of the same animal by Mr. 
Archer, of Dublin, who, however, held it to be a form of 
Wallich’s dmaba villosa, 

In 1579 it was stated by Leidy to be rare, he having found it 
only in two localities on a single stream in Pennsylvania ; but 
Dr. Stakes, of Trenton, N.J., informs me that it is somewhat 
common in that vicinity. 

My own observations, made in February and March of the 
present year, upon the only specimens which | have met in this 
locality, convince me that a suspicion which Dr, Leidy ex- 
presses, but which he rejects, is, after all, well grounded, 
namely, that the filaments, which constitute the only peculiarity 
of the creature, are of the nature of a parasitic fungus growing 
upon the genus sf waha, 

The citation by any reader of NATURE of published observa- 
tions upon this singular form since Leidy’s monograph would 
be prized by me. Wn. L. Poreat. 

Wake Forest College, N.C. 


An Intelligence of the Frog. 


Dr. RomANES, in his ‘‘ Animal Intelligence,” p. 254, says 
that, ‘‘frogs seem to have definite ideas of locality.” ‘This 
matter appears to have been noticed of old by the Japanese and 
Chinese, inasmuch as we credit RySan Terashima’s explanation 
of the names given to the frog by the two nations. In his 
‘© FInstrated Encyclopedia of Three Systems of Japan and 
China,” completed in 1713 (new edition, Fokio, 1$S4, book liv. 
p. 553), he remarks:—“* When frogs are ‘removed far’ 


|| Chinese, Aza), they always ‘long’ (Chinese, mi) after the 


original locality ; hence the Chinese name ‘Ilia-mi.'’ lor the 
similar reason the Japanese call them ‘Kaeru’ (meaning 
“return’).”” Shisei Tagawa (1707-76), one of the most erudite 
lexicographers of Japan, holds to the same opinion in his ‘‘ Dust 
from a Sawyer’s Workshop” (Tokio, 191, p. 8). 

May 12. KumaGusu MINAKATA. 
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PERENNIAL IRRIGATION IN EGYPT. 


HE “Report on perennial irrigation and flood pro- 
tection for Egypt,” by Mr. Willcocks, brings us 

face to face with one of the most stupendous applications 
of science of modern times, and it is to be regretted that 
in consequence of the tardy arrival of the report and 
plans in this country. and of the general interest having 
been directed to a side issue, both the vastness of the 
scheme and the completeness and admirable methnd of 
the preliminary studies have received scant recognition. 
Everybody is familiar with the saying of Herodotus 
that Egypt is the gift of the Nile, but only few are 
familiar with the conditions of the river, which are thus 
tersely stated in one of the appendices to the report. 
“The Nile drains nearly the whole of North-Eastern 
Africa, an area comprising 3,110,000 square kilometres. 
Its main tributary, the White Nile. has its sources to the 
south of Lake Victoria, and has traversed over 3500 kilo- 
metres before it is joined by the Blue Nile at Khartoum. 
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The front Cataract at Assuan, showing the Dams proposed. 


hrom the junction onwards the river is known as the 
Nile, antl after a further course of 3000 kilometres tlows 
into the Mediterranean Sea by the Rosetta and Damietta 
mouths. The modulus of the Nile at Assuian is 2990 
cubic metres per sccond, and at Cairo 2610 cubic metres 
per second. ’ 

The total mean annual rainfallin the Nile valley, in- 
cluding the desert north of Khartoum, amounts to 
2,13 3,090,070,000 cubic metres. This water 1s brought to 
the mann stream by the White Nile ina pretty constant 
quantity all the year round, but the river is liable to an 
annual flood which is due to the Saubat, the Blue Nile 
and the Atbara. Leaving out of consideration the acci- 
dents of the river above Assuan, we may state that at that 
place is the last of a series of cataracts, and also is a 
gauge by which the various heights of the river at dif- 
ferent tines of the year and in different years are re- 
corded. The gauges are in metres, and arc referred to 
meitn low water level as zero. The zero at Assuin is 85 
metres above the level of the Mediterrancan. 
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Taking the years since 1573 the mean of the mini- 
mums (which vary between May 14 and June 24) was 
~o 08 of the gauge; the mean of the maximums (which 
vary between <\ugust 20 and October 1) is 8:17. The 
Nile flood level at Assuin is then roughly 27 feet above 
average low water. The water therefore passing over the 
cataract varies enormously in quantity at low and high 
Nile; we have in an average of 20 years 440 cubic 
metres per second in May, 9170 in September. 

Finally, of all this water which passes Assuan in such 
varying quantities at different times of the year, the total 
yearly average quantity being equal to 2990 cubic metres 
per second, 370 disappear befote Cairo is reached, where 
the discharge is 2610 cubic metres per second ; of this 
again 550 cubic metres are absorbed for the irrigation of 
Lower Egypt, so that 2060 cubic metres reach the sea 
each second, or 65,000,000,000 each year. 

The rainfall as stated, treated as it is in Egypt at the 
present day, gives us the land area under cultivation, the 
number of crops per annum, and the quantity of produce 
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on which the revenues of the country, and the food of the 
inhabitants, depend. 

The question which has occupied the I-gyptian en- 
gineers of late ycars has not becn whether waste lands 
can be brought into cultivation and the agricultural yield 
increascd if there were more water that has long been 
obvious—but Aow much water was wanted in the worst 
years. ther questions were, whether the amount was 
available in theriver, and at what period. First as to 


the amount wanted :— 
Water wanted 
in cubic metres. 


Area in 
feddans.! 


Upper } Assuan | 1. 300 600 Aare 
Egypt  ) 0 Assytit | 200, , 160,000, 
Middle Assyut | 

Egypt } Cairo | Uyetato} ereie) 950,000,000 
Lower Cairo | 

Egypt Gen J 2,810,000 —-1,§§1, 500,000 


1 A feddan = 47 
4O47 


of an acre. 
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The water requirement, then, is 3,661,000,000 cubic 
metres. We have already seen that 65,000,000,000 reach 
the sea each year. But it is not enough to know this 
yearly amount, we require to know the amount available 
after the flood each year. Taking the worst, Mr. 
Willcocks shows that the quantity available for storage 
in November, December, and January amounts to 
6,100,000,000 cubic metres, practically twice the quantity 
wanted. | 

Next the water has to be stored aéove the place where 
itis wanted. Since the southern boundary of Egypt is 
below the second cataract that is out of the question ; the | 
only three possible sites for the dam are at Kalabsheh, 
Assuin, and Silsila. And nowa very important question 
comes in: the slope of the Nile, except at the cataracts, is 
so gradual that holding up water to any height by a dam | 
will flood a long reach of the river valley up stream of 
the dam. The dam must be high to store a sufficient 
amount of water, and naturally the higher the dam the 
longer will be the flooded region. Thus a dam at 
Silstla submerges the whole valley to the first cataract 
including the town of Assudn. A dam at Assudn 
floods the valley up to Korosko (199 kilometres) ; a dam 
at Kalabsheh floods the valley still further south. 

It is to be gathered from Mr. Willcocks’ report, and Mr, 
Garstin’s (the Under-Secretary) note upon it, and the 
recommendation of the Technical Commission, the 
English and Italian members of which were Sir B, 
Baker and Signor Torricelli, that the Assuan site is the 
best. The foundations of the damcan be built in the dry 
and on hard igneous rock. The estimated cost of the 
dam isa little over £1,600,000. 

The proposed dam ts thus described by Mr. Willcocks : 
“The design for the work consists of a solid unsubmerg- 
ible dam pierced with 100 undersluices 10m. x 2m., and 
constructed on solid rock. The piers between the 
undersluices are 3 metres wide, and every set of ten sluices 
is separated from the next by abutment piers 10 metres 
in width.” The undersluices are regulated by Stoney’s 
patent balanced roller gates. 

The dam will be worked as follows: During the flood 
all the sluices will be open, and the flood waters, with all 
their contained fertilising mud, will be discharged through 
the undersluices. When the flood has passed, and the 
comparatively clear water supply has begun to flow, the 
lower undersluices will be gradually closed so that the 
water will begin to rise and flow through the higher 
sluices. When the water has risen to a height 3 or 
4 metres above the floors of the higher sluices, or 10 
Or tt above the floors of the lower ones, the latter will be 
entirely closed, and the river will discharge through 
the upper sluices, which will be gradually closed until the 
water gains its full level. 

When the reservoir is emptied the reverse process will 
be followed ; the higher sluices will be opened first, and 
then the lower ones, until the time is reached when the 
next annual flood is due. 

It is next of importance to see haw this stupendous 
scheme bears upon Egypt financially. It is pointed out 
that the value of the reclaimed lands may be estimated 
toughly at £46,000,000, the increase in the value of 
yearly rental at £3,700,009, and of the yearly produce 
£12,000,000. 

It will be perfectly clear that if only halfof these values 
are realised the scheme will work wonders for the pros- 
perity of Egypt, and that it would be a crime not to go 
on with it. 

Rests then the great drawback, that wherever the dam 
is erected a portion of the up-stream valley will be 
swamped. All the world has heard of the possible drown- 
ing of Philze provided the dam be built at Assuan, Lut 
thts cry could scarcely have been started by archivologists, 
for as a matter of fact Phila is only one temple site out 
of very many lying between Assuan and Korosko. Since ; 
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none of them have been completely explored, itis hazard- 
ous to state that it transcends the others in scientific im- 
portance, although certainly it is uneciipsed asa beautiful 
spot. 

The ruins besides Phila: threatened with destruction 
have thus been stated by Mr. Somers Clarke in a leiter 
to the Society of Antiquaries :— 


** The dam will create a reservoir of enormous extent, not 
only drowning the island of Phila, but extending southward 
into Nubia for nearly a hundred miles. \When full the waters 
of the reservoir will rise several feet above the highest level of 
the pylon of the Temple of Isis at Phil. The rocks surround. 
ing the island are full of hieroglyphic inseription ; these will 
spend many months under water, and there is yet much to be 
discovered in the immediate neighbourhood. At Debdt is a 
Ptolemaic temple, which retains its original girdle-wall, three 
great standing doorways, the first being the entrance throazh 


' the girdle-wall, the second being the doorway ina ruined pylon, 


and the third standing m re immediately before the temple. 
At Dimri are the remains of ancient structures still to be ex- 
plored. At Kertassi there is, in fair preservation, a small 
hypzethral temple with Hathor-headed columos; a little south 
are extensive quarries, part of the surfaces covered with graffiti, 
chiefly Greek votive inscriptions. Surrounding the village of 
Kertassi is a great wall enelosure. At Tafeh a small temple, 
very perfect, is still standing in the middle of the village, and 
near It are some remarkably interesting specimens of Romin 
masonry, but built in the Egyptian manner. They are the 
lower parts of houses, reetangular structures with their ioternal 
subdivisions still to be traced. At Kalabsheh is the most mig- 
nificent structure in Lower Nubia. Overhanging the Nile are 
the remains of a grand quay pierced by two stairways leadiag on 
toa great platform. On this is a long terrace of approach from 
which we rise to another terrace, parallel with the course of the 
river and lying in front of the pylon. The walls of the temple 
are very perfect, the roofs only having fallen in. Surrountinzthe 
temple is a girdle-wall of masonry. The entrance court of the 
temple is full of graffiti of the greatest historie interest, and 
between the erannies of the fallen masonry cin be seen many 
more now inaccessihle. At Abu Jor are ancient remains and 
a quay standing by the river side; a place that needs careful ex- 
ploration. At Dendir are the remains of a temple dating from 
Roman times. The names of many native gods and princes are 
carved upon the walls. At Koshtemneh are the ruins of a great 
briek fort, and in one corner of it are the bases of the temple 
columns, At Dakkeh is a particularity interesting temple. 
Stones of an early building of Thothmes I1f. and Seti 1. have 
been found, but the existing structure was begun under Erga- 
menes, a native king, and completed uader a Roman emperur, 
presumably Augustus. The pylon is absolutely perfect. This 
building would be engulfed. At Kobban, opposite Dakkeh, 
are the remains of a very large rectanyular fortress of Egyptian 
crude brick, some 370 by 350 feet. Vhe remains of a temple of 
the middle empire can be traced, and outside are the remains 
of temples of the XIXth dynasty. At Mahirakah are the 
Tuins of a very late temple. Its plan is unique. In addition 
to the places above mentioned there are traces of buried towns 
and ot tombs in great abundance. The whole of these things 
will be submerged, and the inhabitants transported 1 know not 
where.” 


It has been stated by some that the destruction of these 
various memorials of antiquity has been regarded by the 
Egyptian engineers with absolute inditference. It is only 
just therelore to print the following extract from Mr. 
Garstin’s note dated December 27, 1893, referring to the 
Assuan dam :— 


“ Unfortunately, with every advantage in its favour as to: 
volume of water stored, soundness of foundation, and economy 
of construction, this site labours under the objection (whicb I 
fear may be found insuperable) of having Phila temple on its 
up-stream side. No dam could be constructed on the cataract 
without iaundating a great portion of this teniple lor severat 
months every year. LT agree with Colonel Ross that no projeet, 
which had this effect, should be admitted, unless it were im- 
possible to find a reservoir site elsewhere. We cannot say that 
there are no other possible sites. There are Kalabsheb, Philz, 
and Gebel Silsila, which are all available, and we cannot there- 
fore claim that if a dam has to be built, it must necessarily be 
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built at the head of the first cataract, and drown the temple of 
Phil. 

“ Admitting this fact to the full, 1 still consider the Assuaa 
site to be so superior to any other, that if any means could be 
found for obviating the difficulty which attaches to this temple, 
1 think the subject well worth the consideration of the Egyptian 
Government, even alihough it involved additional cost to the 
project. On p. 36 of his report, Mr, Willcocks suggests the 
possibility of removing the temple of Phil from its present site, 
taking it up stone by stone, and rebuilding it on the adjacent 
island of tigeh, where it would be well above the highest water 
level ofthe reservoir. 1 cannot say whether it would be possible 
tu do this without injury to the temple. If sodoinz would cause 
any insary, or alteration of any kind to it, l should recommend 
the abandonment of the Assuan dam altogether. Any work 
which cau-ed either partial damage to, or the flooding of this 
heautiful temple, would be rightly considered by the whole 
civilised world as an act of barbarism. Moreover, it would be 
an act not absolutely necessitated by the circumstances, for | 
repeat that we have other possible, though somewhat inferior, 
sites u, on which to construct dams. 

“Uf the removal of Vhile temple is, however, only a question 
of expend ture, the subject at once commanils attention. In 
this matter | turn naturally to Mr. T. de Morgan, the able 
Direct r of the Mepartment of Antiquities in Egypt. Hf it is 
possible to remove the tem ‘le, and rebuild it upon the adjac-nt 
island exact y as it stands at present, we may rely on his aility 
to do so; and [ask that his opinion as to the removal an re- 
onstruction of Phils temple be obtained before the project for 
the Assusn dam be alrogether rejected. 

‘Were the removal of the temple to be successfully carried 
out, | cannot myself see that it would he an act of vandalism, 
which, as IT readit, isa term meaning the wanton destruction 
of interesting relics. {In this case there would be no question 
f wanton destruction. The Government of zypt would duly 
weigh on one side, the advan'ages (o the country of the safest 
and most economical dam which could be constructed north of 
Wady Ifalfa, and, on the other, the sentiment which clasters 
roun] the site of the present temple, and objects to its removal 
even if it could be done without injury.  Findiag the advant- 
«ges to the country to outweigh the sentiment, i would pro- 
ceed to carry out the work with a religious regard for every 
terai!. and through the agency of the competeat sia of the 
Department of Antiquities. 

‘Removals somewhat similar to that now proposed have 
been successfully carried ow’. Mr. Willcocks mentions in his 
report having himself, when at Rome, been a witness to the 
lisman'ling and rebuilling of the most ancient existing bridge 
eer the Vroer by Italanensineers. Cuivilised naitonsin recent 
times have removed from Uneir originu sites, and set up in 
nher countries, interesting anl valuable monuments. The 
figin marbles taken fromthe Acropolis and deposite tin the 
Gntish Mu-cum, afford an example, ant so also do the Luxor 

belt in the Place de la Cone nde, and Cleopatra's needle on 
the Thames Emoankment. ‘These records of the past have 
een rem vel fron their historical surrountings, and set up 
amongst others wuh which they are not in keeping, We, on 
the contrary, prompted by a desire to henefit the country, suy- 
gest the removal of an ancient building from one stte on the 
Nieto anvher which is buta few hunlrel yards ctistant. We 
prop ee re-erecting it exactly as it standsty day, and on an island 
inthe mil te of the great like which we hopes to create, where 
yworl forma eau tfulant appropriate object in the fanil- 
aipm 


To us it seems Jleir that with such a case as the 
I gypthaa engineers hive made oat for the increased 
witersipply, itis e tain that a dan will bs built s me- 
where, anl, t» bh: mor* pre-ise. unless the frontiers of 
Pyypt are enlarge |, betveen Waty Uefa and A\ssuan. 
\ssuin, Ph li, int Ko ulabsheh hive each been suggested, 
andin either case the inenortals of antiquity along a 
long reach of the river will be necessarily destroyed. 
This being so, there 1s room for an attempt to carry 
to 4 completion the work begin by the French Expedition 
if t7y3 and continued by Lepsius in 1844, by making an 
English survey of the Nile between UVhili and Wady 
Halfa, Arch.eologists associated with engineers in such 
a work as this woull certainly be a more pleisant sight 
to gods an! men thtn when inlulsns in charges of 
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“vandalism ’ and the like ; and be it remembered no 
amount of money voted by Parliament, or by the 
Egyptian Government, no munificence of archwologists 
and others, with a view of dealing with the case of Phila 
alone, will be of avail in final mitigation if a dam is 
to be bailt zzviedere. To consider Phil alone would 
convict us of a philistinism by the side of which the 
“vandilism ” of the engineers were smal] indeed! On 
the other hand, when such a survey as that suggested 
has been completed; when what Maspero has called 
Chistotre matcriclle of every temp’e has been investigated ; 
every inscription copied, and every detail photographed, 
dam or no dam we still be infinitely better off from the 
scientific point of view than we are now or should have 
been for the next century, if the question of the dam had 
not been raised. 
J. NORMAN LOCKYER. 


IME MBAS ILE NEU I SONE Waite IPRA IRS 
PAOVEN TORTIE NINO SCPHORVE, 
HE hundredth anniversary of the foundation of 
the Polytechnic School of Paris was celebrated on 
the 17th, 1Sth, and 19th of May. 

The 17th, consecrated to the meniory of o'd comrades, 
comprised, in the morning at 10.30, a visit tothe tomb 
of Monge M. Mercadier, Director of studies at the 
Polytechnic School, pronounced Monge’s eulogy, and 
deputations from the Institute, &c., assisted him. At 
2,30 the President of the Republic visited the school and 
examined the pupils. M. Faye madea speech recalling 
ditferent events of the school. Then a tablet was put up 
to the memory of the comrades killed by the enemy a 
century ago. The 1Sth was the ‘‘cérémonie des ombres.” 
Lastly the /‘/c, which took place on the roth at the Palais de 
Trocadcro, constitated, independently of its programme, 
a special attraction, as ///es had never previously been 
viven at night in the immense and magnificent hall. From 
jo o’clock to midnight more than 5000 people took part 
in the gala entertainment, which was followed by a ball. 

The palace and Trocadéro Park were brilliantly illu- 
minated. ‘he entertainment consisted alinost entirely of 
compositions by old pupils of the school. It ended with 
an apotheosis by M. A. Silvestre, during which a remark- 
able picture, consecrated by M. Dapain to the glory of 
the school, was uncovered. 

The eulogy on Monge, pronounced by M. Mer- 
cadier, was of great eloquence. Monge was, as a child, 
very remarkable. When sixteen he made a plan of his 
native town, having invented an instrument for deter- 
nuning angles. At the age of twenty-two he had already 
invented many things. With the aul of an engineering 
officer he got into the Engineering School at Mdézitves, 
where in t768 he succeeded Bossut as professor of 
mathematics, and two years later, Nollet in a course of 
physics. 

tle published his great works on ‘' Les Surfaces con- 
sidérées daprés leur mode de géuération” in the 
Memoires de Academie de Turin. ‘he illustrious La- 
yrange, after reading them, exclaimed “Avec son 
application de Vanalyse a la representation des surfaces, ce 
diable dhomme sera iminertel !’" © Ce diable d‘homrme 
was bul twenty-five, but—true to prophecy—made him- 
self immortal. 

In 1780 Monge was male professor of hydraulics ; at 
the same time he entered the Acadeiny of Sciences in 
the inechanical section. He. lived six months in Taris, 
then six months at Méziéres, but in 1783, on being made 
naval examiner, he returned to Paris tor good. 

He was an ardent revolutionist, and wasinade Minister 
of that department in 1792, during which time he un- 
consciously made a true triend of Buonaparte, In 1794 
he helped to found the school in which he was a 
devoted professor. 
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In 1796 he and Berthollet and a few artists were 
ordered to Italy, to collect the numerous objects. of art 
handed over to France by various Italian towns. It was 
at this time he became great friends with Buonaparte and 
Beithollet. Afterwards he took part in the Egyptian 
Expedition. He went with Berthollet, and Berthier in 
his report says of them: ‘‘ils s’ occupent de tout ct sont 
partout,” 

On his return to France, Monge again devoted himself 
to the Polytechnic School, his affection for the pupils 

_and influence with them being unchanged and quite 
remarkable. After having worked steadily for forty-five 
years, he was obliged, on account of bad health, to retire. 

The political disturbances, in which he was much 
engrossed, all tended to affect his health, but the dis- 
banding of the school in 1816 was the final blow. He 
was never the same again, and died July 18, 1818. 

M. Mercadier’s address ended with a touching 
appeal to his auditors to imitate the patriotism and emu- 
late the science of the great man whose useful life and 
work they had met to celebrate. 

We may have to say something of the final /cve next 
week. 


BIOES. 


We learn with profound regret that Dr. Romanes died at 
Oxford at twelve o'clock yesterday, 


Tne first meeting of the International Meteorological 
Committee, as reconstituted at the Munich Conference of 1891. 
will be held at Upsala, and will commence on August 20. The 
programme, as will be seen, consists mainly of the various 
questions referred to the committee by the Conference. (1) 
Reports of the President and Secretary ; (2) the question of the 
establishment of an International Meteorological Bureau ; (3) 
Agricultural Meteorology ; (4) the establisbment of stations 
for the observation of the direction and velocity of movements 
of clonds ; (5) the construction of a Cloud .AUlas (reports from 
Dr. Hann, Dr. Hildebrandsson, Mr. Koteh, and M, L.. 
Teisserenc de Bort); .6) the possible acceleration of weather 
telegrams ; (7) the observation of the scintillation of stars (a 
proposal by M. Charles Dufour); (S) the organisation of the 
next Conference. 


PROF, RoperTs-AUSTEN is to be congratulated on baving 
completed his responsibility for no less than one hundred 
millions sterling of gold coin. The twenty-fourth annual report 
of the Koyal Mint, which has just been issued, shows that of 
the long series of holders of his office none could have claimed 
anything like such a record, as tbe largest amount of gold coin 
for which any individual King’s Assay Master bad previously 
been responsible was the filty-nine millions coined during the 
tenure of office of Mr. Robert Bingley, King’s Assay Master 
from 1798 to 1835 As showing the remarkable accuracy of the 
standard fineness of coins, the Mint Report states that of the 
hurdred millions sterling of gold coin, seventy-one millions were 
sovereigns, and that their average fineness as indicated by suc- 
cessive trials of the Pyx proved to be 916668. The exact legal 
standard is 916°666, and it must be remembered that the gold 
coins would be within the ‘“‘remedy ” allowed by law if the 
amount of precious metal they contained varied between 914°6 
and 918°6 parts in one thousand, 


Tue preliminary programme of the fourteenth Congress of the 
Sanitary Institute, to be held in Liverpool in September, bas 
now been issued. The meetings of the Congress will consist 
of three general addresses and lectures. The tbree sectional 
meetings, dealing with (t) Sanitary Science and Ireventive 
Medicine, (2) Engineering and Architecture, (3) Chemistry, 
Meteorology, and Geology, will be presided over by Dr. E. 


i 


Five special conferences will take place: the Sanitation of the 
Passenger and Mercantile Marine Service, presided over by Sir 
W. Bower Forwood ; Medical Officers of Ilealth, presided over 
by Mr. Charles E. Paget; Municipal and County Engineers, 
presided over by Mr. A. M. Fowler; Sanitary Inspectors, pre- 
sided over by Mr. Francis Vacher ; Domestic ]lygiene, presided 
over by the J.ady Mayoress of Liverpool. An_ exhibi- 
tion of sanitary apparatus and appliances and articles 


| of domestic use and economy will be held, and excursions 


to places of interest from the point of view of sanitation 
will be arranged for those attending the Congress, The 
local arrangements are in the hands of an influential local com- 
mittee, presided over by the Lord Mayor of Liverpool, with 
the City Engineer (Mr. IT. Percy Boulnois) and the Medical 
Officer of Health (Dr. E. W. lope) as honorary secretaries. 
It appears from the programme that over 100 sanitary auth»- 
rities, including several County Councils, have already a »pointed: 
delegates to tbe Congress, and as there are 1500 members 
and associates in the Institute, a large attendance may be 
expected. 

A COMMITTEE has been formed at Boulogne for the purpose 
of making arrangements for an international exhibition of 
hygiene and hydropathy, which it is proposed to hold tbere fram 
July 15 to September 15. 

A KNIGHTHOUD bas been offered to Dr. J. C. Bucknill, 
F.R.S., not for his scientific work, but in recognition of his 
services to the volunteer movement, of which he was the 
originator. Dr, Bucknill was elected into the Royal Society in 
1866, and is now in his seventy-eighth year. 


THE thirty-ninth annual exhibition of the Pliotographic 
Society of Great Britain will be inaugurated by a conversazione 
on September 22, and will remain open from Monday, 
September 24, to November 14 Medals will beawarded for 
the artistic, scientific, and technical excellence of photogriphs, 
lantern slides, and transparencies, an! also for apparatus. 
Foreign exhibitors are invited to contribate. The Society will 
pay the carriage of photographs on the return journey, and provide 
frames or portfolios during the exhibition for approved photo- 
graphs. There will be no charge for space. Communications 
on all matters connected with the exhibition should be sent to 
the Secretary of the Society, 50 Great Kussell Street, Blooms- 
bury, W.C. 

ALL students of science know that a knowledge of 
German is essential in their work, and no better way of obtain- 
ing it can be found than by joining German students in study. 
Facilities for obtaining this desirable end are now offered in 
the shape of holiday courses at Jena, from August t to 23. The 
courses have been arranged by a committee representing some of 
our University Colleges and High Schools, Mr. J. J. Findlay 
(Rugby) being the secretary. There will be an elementary 
course for those who have little or no acquaintance with the 
spoken language. The subjects dealt with in this course 
include physiological psychology, the hygiene of schvols, and 
pedagogy. ach will be conducted by an experienced teacher, 
who will speak very slowly and clearly, but will only employ 
the German language as the medium of instruction. A more 
advanced course, for those who can follow lectures delivered in 
German, will be held from August 1 to 16. During this period Dr, 
Straubel will lecture every day on the microscope, Prof. Detmer 
on the fertilisation of plants and microscopic hotany, Prof. 
Schaffer on experimental physics, and Prof. Auerbach on modern 
physical demonstrations. lr. Knopf will discourse on time and 
its determination, illustrating his lecture with practical work at 
the Observatory; Dr, Straubel will give demonstrations on 
electrical and magnetic measurements ; Prof. Wolff will lecture 


Klein, ¥.R.S., Mr. G. F. Deacon, and Dr. Thomas Stevenson, , on theoretical and practical chemistry ; l’rof, Ziehen on phy: 
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siological psychology ; Dr. Remer on zoology ; and Dr. Gange 
on spectroscopic and polarising apparatus. This programme 
should be sufficient to tempt many students of science to Jena, 
and they may be assured that the German schoolmasters, who 
attend similar summer meetings every year, will offer a cordial 
welcome to their ‘‘ englische Kollegen.” 


Tue Friday evening discourse at the Royal Institution, on 
Jane 1, will be delivered by Prof. Oliver Lodge, F.R.S. The 
subject will be “* The Work of IIertz.” On Tuesday afternoon 
Dr. Dallioger began a course of three lectureson ‘* The Modern 
Microscope, an Justrument for Recreation and Research,” and 
to-day Prof. Flinders Petrie commences three Thursday 
afternoon discourses on ‘‘ Epyptian Decorative Art.” 


It has been decided to provide chambers in one of the light 
towers which will be erected on either arm at the entrance of 
Madras Harbour, when finished, for the purpose of a tidal obser- 
vatory, the establishment of which has been approved of by the 
Government of India. 


PRoF, VINCENZ CzERNY, of Eleidelberg University, has been 
elected to fill the chair of Surgery left vacant in Vienna Uni- 
versity by the death of Prof. Billroth. 


THE Midland Railway Naturalists’ Society has been estab- 
lished at Derby. The first monthly meeting was held on 
Monday, 7th inst. 


Miss Nortu's Gallery of Flower Portraits in Kew Gardens 
bas been reopencd to the public, the pictures having undergone 
a thorough inspection and varnishing, under the advice of the 
President of the Royal Academy. 


It is reported from Auckland, by Dalziel’s Agency, that two 
shocks of earthquake occurred at Wellington on Monday morn- 
ing. They were preceded by loud concussions, and all the 
buildings in the town were violently shaken, the public library 
being considerably damaged. Lesser shocks were also felt at 
Nelson, Taranaki, and Christchurch. 


Dr. GILL, the Director of the Cape Observatory, has com- 
municated to the Zrmes some significant facts in connection 
with the recent carthquake at Thebes. Tle says that the 
observer on duty with the transit circle, on the evening of 
Apnl 27, found that the surface of the mercury used in making 
observations for erzors of level was disturbed by continuous and 
persistent undulations from 6h, 2m, to 6h. 32m. Greenwich 
mean lime. lt was not until 6h. 43m. that the undulations 
ceased sufficiently to permit good observations of nadir and 
level tn be made. No general conclusion can be drawn from 
these ubservations, but Dr. Gull thinks it probable that the deli- 
cate disturbances of the mercury at the Cape of Good ILope had 
its origin in the disturbance which produced such disastrous re- 
sults at Thebes. 


A CONSIDERABLE retrocession of temperature has occurred 
over these islands during the past week, accompanied by strong 
northerly and easterly winds, and causing much injury to fruit 
and vegetable crops. Snow or hail fell over the whole of 
Scotland and a large part of léngland and Wales on Sunday, 
while the minimum shade temperature on Sunday and Mon- 
day nights fell several degrees below freezing point, and on 
the grass temperatures of 20° or less have been recorded. or 
several days the maximum shade temperature did not execed 
45° at places in Scotland, and was below 50 in many other 
parts. In the neighbourhood of London it was below 50° on 
Sunday, a value which is abnut equal to the average maximum 
temperature of the middle of March. The Greenwich tempera- 
tures show that so low a maximum in the second half of May is 
very rare, having occurred only twice in the last twenty years. 
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A ‘‘ MONOCHROMATIC rainbow ” is rare enough to deserve 
record, Mr. Charles Davison writes :—‘' On the 28th of last 
November rain was falling shortly before sunset, and a rainbow 
was formed, though little more thao the nearly vertical portion 
of one limb was distinctly visible. Ina few minutes the blue, 
green, and yellow parts gradually faded away, and only a dull 
red band remained.” 


WE have received several numbers of the Syrtish Central 
Africa Gazette, published at Zomba, containing interesting 
articles on the prevention of the coffee-discasc, and on the ex- 
port of india-rubber (Zando/phia) from the West Shire, Lower 
Shire, and Ruo districts. 


THE Naturwissenschaftliche Wochensehrift for May 13 contains 
an interesting article, with illustrations, on fossil-like structures 
produced by the action of running water. Some of them present 
a remarkable resemblance to algw and to the leaves of ferns; 
and the author, Dr. T. Fuchs, questions the organic origin of 
many so-called fossil remains from the older formations. 


In the form of a rectorial address to the University of Basel, 
Dr. G. Klebs has published an interesting essay on the relation- 
ship of the two sexes in nature. The first development and 
gradual progress of sexual differentiation in the animal and vege- 
table kingdoms are traced, and the connection between sexual 
reproduction and the development of new forms of life is dis- 
cussed. Dr. Klebs sums up strongly in favour of the theory of 
the inheritance of acquired characters. 


AT a recent meeting of the Societé Francaise de Physique, 
M. Curie read a paper on the magnetic properties of soft iron 
at temperatures between 20° and 1350°, and for magnetising 
forces of 25 to 1350 units. He has drawn a series of curves 
showing the connection between the magnetising force and the 
intensity of magnetisation at different temperatures. For mag- 
netising forces up to 1300 units the different curves do not differ 
much, but for higher values of the magnetising force they 
separate to a more marked degree. For temperatures between 
756° and 1375° the curves obtained are straight lines passing 
throngh the origin, showing that between these temperatures 
the susceptibility is a constant and independent of the magne- 
tising force. The author has also plotted a series of curves 
connecting the intensity of magnetisation (I) and the tempera- 
ture, the magnetising force being constant. The value of 1 is 
at first constant as the temperature rises, then it diminishes 
faster and faster till the change becomes most rapid at a tempe- 
rature of about 745°. Above this temperature the rate of change 
of I diminishes. Between 950° and 12t0° the value of I only 
diminishes slowly, while at a temperature of 12So” it increases 
suddenly, and tben as the temperature oes on increasing it 
gradually diminishes. The author finds that at any given 
lemperature the value of | obtained is independent of whether 
this temperature has been reached by warming the body or by 
cooling. 


AN interesting paper by M. van Aubel, on the electrical resist- 
ance of some new alloys, was recently read before the Socicte 
Frangiise de Physique. In the first place, the author gave 
some particulars about a form of steel called kruppine, manu- 
factured by Ierr Krupp, at Essen. This alloy has a specifte 
) at 18° C., or of 85°5 if 


resistance of 83°7 microhms (a 

em 
the sample has been heated for several days, The mean co- 
efficient of variation of the resistance with temperature de- 
creases slightly with increase of temperature, but is always 
nearly equal ta + o°0007. This body, although it has a rela- 
tively high specific resistance (that of german silver being 
20 76), can be heated to a temperature of 600° C. without 
change of structure, and can be obtained in the form of wire 
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or sheet. The author also gave particulars of the experiments 
made on some nickel alloys manufactured by Messrs. Fleitmann, 
Witte, and Co., of Schwerte (Westphalia). One of these alloys 
: (marked I, I) has when hard a specific resistance at 20° C. of 
30°2 microhms and a temperature co-efficient of — o-o00011, 
while when soft its specific resistance is 47°1 microhms and its 
_ temperature co-efficient + 0000005, This alloy may prove of 
considerable practical utility, although if it is found that its 
thermoelectric power with reference to copper and brass is, as 
is generally the case with these alloys, at all great, this will ina 
' great measure prohibit its use in cases where great accuracy is 
_ required. During the discussion on the above paper M. Guil- 
_laume mentioned that an alloy of 68°6 parts copper, 30 parts 
manganese, and 1°3 parts of iron has a specific resistance of 
108 microhms, while its temperature co-efficient is very small, 
| even passing from positive to negative as the temperature rises. 
}fe also mentioned that the difficulty of the high thermoelectric 
power with reference to copper could be overcome if the wires 


are soldered to plates of the same alloy, which are in turn | 


soldered to the copper connectors of the resistance boxes or 
Wheatstone tridges. 


Prors. Riccv anp Sala have, after many laborions efforts, 
succeeded in obtaining a fairly accurate record of the diurnal 
and annual variations of temperature on the summit of Mount 
Etna. The results, as communicated to the Accademia Gioenia 
dt Catania, form a valuable addition to meteorological 
thermometry, ‘The impossibility of maintaining a staff at an 
elevation of 3000 m. above sea-level, at a place difficult to 
teach and without telegraphic communication, made the em- 
ployment of automatic recording instruments indispensable. A 
Richard barograph and thermograph were installed at the Etna 
Observatory, capable of acting for forty days without further 
attention. Some interruptions occurred owing to the freezing 
of the lubricants and irregular unrolling of the register paper, 
but between August 27, 1891, and February 28, 1894, a total of 
357 days were registered automatically, and 137 days by personal 
Observation. With the slight diurnal variation, 3-hour in 
tervals were found suticient. The highest temperature observed 
was 16° C., on September 2, 1892; the lowest — 10°°3 C., on 
March 2, 1893. Asa rule, the coldest month was January, and 
the warmest August. The mean diurnal variation was 1°°6 in 
winter, and 6°°S in summer. The climate of the summit 
of Etna, with its mean annual temperature of + 1°06 C., 
resembles that of the North Cape or the Brocken. The 
uniformity of temperature was to be expected after similar 
observations in the Alps, and the covering of snow, which 
usuaily lies from the middle of November till the end of 
March, serves to keep the diurnal oscillation in winter below 
’6C. The changes of temperature during the year are very 
Similar to those observed at the foot of the volcano, hut the 
daily maximum, instead of being several hours after midday, 
Occurs just about noon at the summit, prohably owing to the 
absence of vapour capable of absorbing and storing up the heat 
of the sun, 


LivTLe is known of the interior of the great peninsula of 
Labrador, that vast territory estimated to contain two hundred 
and eighty-five thousand square miles. During the last six or 
Seven years, however, several explorers have visited the region, 
and returned with interesting geographical results. Mr. It. G. 
Bryant is one of these, and his description of the journey 
through Labrador to the Grand Falls on the Grand, or Ilamilton 
River, recently published in a Audletin (vol. i. No. 2) of the 
Geographical Club of Philadelphia, is full of interest. The 
Greater part of the paper, and all the excellent views that 
Mustrate it, originally appeared in the Century Afagasine. Mr. 
Bryant set out with Prof. C. A. Kenaston in June $891, and 
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they reached the Falls on September 2, A mile above the 
main leap the river is about fonr hundred yards wide. Four 
rapids intervene between this point and the Falls. At the firsr 
rapid the width of the stream does not exceed one hundred and 
seventy-five yards, and from thence it rapidly contracts until, 
just above the escarpment proper, the water rushes between 
banks not more than fifty yards apart. Below the Falls the 
river rans for twenty-five miles between vertical cliffs of gneissic 
rock, which rises in places to a height of four hundred feet. 
The water falls through a height of about three hundred and 
twenty feet, and under favourable conditions the roar of the 
cataract can be heard at a distance of twenty miles. Appended 
to the paper is a list of plants collected by Prof, Kenaston during 
the expedition, and also the results of meteorological observa- 
tions made at various points. The further exploration of the 
region traversed by Messrs, Bryant and Kenaston would be of 
great value to geographical science, and might lead to geological 


| discoveries of scientific and commercial importance, 


'to have recourse to animal experiments. 


; an animal of 300-350 grms. weight. 


In order to satisfactorily identify any particular bacillus 
with that generally associated with cholera, it is necessary 
For this pur- 
pose it has been customary to use guinea-pigs; and 
Pfeiffer’s. method is to take about ‘oats grm. of the 
surface-growth of an agar-agar culture, distribute it in 1c.c. of 
sterile broth, and inject it into the peritoneal cavity. The 
above quantity is usually fatal with characteristic symptoms to 
This is, however, by no 
means a simple or easy operation, but so far no other method of 
proving the virnlence of the cholera bacillus has superseded it. 
Ina recent number of the Centralblatt fir Bakteriolagie (vol. 
xy. 1894, p. 150), Dr. Sabolotny describes some investigations 
which he has made on the susceptibility of the marmot to 
Koch’s cholera bacillus. The experiments were carried ont in 
the Bacteriological Institute at Odessa, and Sabolotny mentions 
that these animals are found in large numbers in the south of 
Russia. When o'1-0'2 c.c. of a one-day old broth-cholera- 
culture grown at 37°C, isintroduced into the peritoneal cavity 
of marmots, they die in from 142-18 hours. Of much interest 
is, however, the discovery that similar quantities of cholera 
cultures introduced sudcutaneously also proved fatal to these 
animals, the bacilli being found in the blood, liver, spleen, and 
peritoneal fluid. It was also found that they could be infected 
fer os without any preliminary treatment with soda and opium, 
for marmots fed with materials containing small quantities of 
cholera bacilli died, and the latter were always found in large 
numbers in the stomach, as well as frequently in the liver and 
spleen, and also occasionally in the blood. The identification 
of the cholera bacillus by animal experiment is thus greatly 
simplified. 


True Committee that controls the operations of the Kew 
Observatory, and which in February of last year became ‘‘ The 
Incorporated Kew Committee of the Royal Society," have 
issued their report of the work done during 1893. Under experi 
mental work we note that, to estimate the amount and density 
ol fog and mist, the observation of a series of distant objects 
referred to in the last report were continued. <A note is taken 
of the most distant of the selected objects visible at each 
observation hour. An analysis of the results for the period 


| May 1892, to December 1893, is at present being carried out. 


During the thickest fog experienced in 1893, at onc of the hours 
of observation the most distant object visible was only 12 feet 
off. Twelve watches, designated ‘‘ non-magnetic watches,” 
were examined during the year, both as to their ordinary time- 
keeping and also as to their non-magnetic properties, and al- 
though the trial to which they were submitted was severe—the 
movement being tested in an intense magnetic field, both ir 


£6 


vertical and horizontal positions, and gradually approached to 
and removed from the poles, whilst its behaviour is critically 
watched—in the majority of cases the watches were found to 
perform very satisfactorily. Magnetic and meteorological ob- 
servations were carried on as usual, and sketches of sun-spots 
were made on 155 days. 


TP, occurred t> us while glancing through tbe © Nemoires 
de la Socic.e de Physique et d'Histoire Naturelle” of Geneva, 
of which the second part of vol, xxxi. was recently received, 
that the custom of inserting, at the commencement of the 
volume, tbe President's sresemé of the communications 
t» the Society during his year of office, is an admirable 
one. The present bulky tome contains ap address by the 
late C. de Candolle, in which he surveyed the scientific 
advances of the Society during 1891, and also a similar 
retrospect in which M. E. Sarasin reviews the growth of 
knowledge daring 1892, It has been said more than once 
that the abstracts of papers are frequently supcrior to the 
originals, inasmuch as they present in a concise form the tenor 
of an author's work. But however this may be, it is certain that 
the plan followed by the Presidents of the Physieal Society of 
Geneva (and also by those of some of our own Societies), viz. that 
of giving terse descriptions of the investigations communicated 
1o the society during their respective years of office, considerably 
facilitates reference, and what is more, it enables a worker to 
know the gist of a paper without reading through and digesting 
the oviginal. In addition to the two presidential addresses re- 
ferred to, the ‘' Memoires” contain a paper hy Prof. J. Brun, 
on a new species of marine diatoms, fossil and pelagic, illus- 
trated by twelve plates, containing 120 of the author's drawings, 
so microphotographs by Prof. van Ileurck, and 80 by M. Otto 
M ‘ler. The volume also comprises the second part of Prol. 
Chodat’s “ Monographia Polygalaccarum,” illustrated by twenty- 
three plates, and the fifth of his *‘ Contributions a la Flore des 
Taraguay.” Both of these papers will excite the admiration of 
systematic botanists. 


Tie address delivered by Dr. Armstrong, in March last, at 
the annual general meeting of the Chem’cal Society, is con- 
ta.ned in the May number of the Society’s journal. 


THe papers set at the examinations of the Royal University 
ci freland during 1893 have just been published as a supplement 
tu the University Calendar for that year. 


Mes p=. R. FRIEDLANDER AND SoN, of Berlin, have sent 
ur New 5-5 of ‘Nature Novilates,” containing lists of 
s ier'c works recently published. 

Me Percy Lust asp Co. will shortly publish a work 
eotilot) ': The Stereoscope and Sterevseopic Photography,” 
Iranslatel trom the Trench of F. Drouin. 


A» eocellent fearure of the American Naturalist is the 
casshel noe, of recent work in all of the natural sciences. 
ler, WLS Bayley, of Colby University, edits the section de- 
sued t) raneralopy and petrogeaphy.  Ilis contributions to 
the unler that hea}, during 1893, have now been col- 
lected an! pol hei teparately, and the pamphlet thus created 
formea ulcful ‘ummary of j ropress. 

Tut ' Vear-louk @fthe Scientific and Learned Societies of 

seat Yiitain an] Ireland,’ published by Messrs. C. Griffin and 
Co., fest appeare } in 1984, and hay been issued annually since 
Toa) really an extremely useful and convenient handbook 
‘reference Lists of the papers real during the year are given 
wo ler the deferiptions of the socictics to which they were pre- 
ented, woh the dares of the Communications, These have 
een ce nqelel from offfvial source , and therefore constitute a 
trustwor hy record of the progress of various branches of 
All the papers read Icfore alinost every Bnitish 
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society are included in the lists, so the ‘* Vear- Ibook may claim 
to be recognised as ap important assistant in the organisation of 
scientific literature. 


TE advances made in the study of geology since 87S have 
rendered the publication of a new edition of the late Sir 
Andrew Ramsay’s well-known manual on ‘*The Physica 
Geology and Geography of Great Britain ” a necessity, if th 
book is to retain its place. We are glad, therefore, to learn 
that a new edition (the sixth) has been undertaken by Mr. 
Horace B. Woodward, of the Geological Survey. The edition, 
accompanied by a corrected form of the small coloured map 
which appeared in the fifth edition, will very shortly be issues 
by Mr. Edward Stanford. 


We have received the sccond yearly report of the Sonnblick 
Society, for the year 1893. The Society now numbers 423 
ordinary members, and the report shows that Ute importance 
of keeping this mountain observatory in thorough efficien 
is fully recognised. The height of the summit has b 
determined by trigonometrical measurement during the ye 
and was found to be 10,192 feet, which agrees very closely 
that found by barometrical measurements by Dr. Wann, 
In addition to the regular meteorological observations, special 
attention is paid by the observer, P. Lechner, to observatiol 
of atmospherical electricity, and some interesting results have 
been already obtained. It is found that the electric conditiol 
of the earth at the summit remains nearly constant during clea 
days throughout the year, so that, owing to its height a d 
configuration, it is free from the daily and yearly fluctuations 
electricity which are observed on the earth's surface at lowe 
levels. It would be interesting to know whether this has als 
been observed at other mountain stations. The observations of 
St. Elmo's Fire have shown the interesting fact that when snov 
falls in large flakes, the electricity is almost always positive, hu 
when the snow consists of dust-like particles, negative electricit 


is developed. 


2 


‘A DIRECT method of preparing the methyl] and ethy] deriva: 
tives of hydroxylamine of the type RILNOIL is described 
M. Lobry de Bruyn in the current issue of the Accent 
travanx chimiques du Pays: Bas. These so-called A-allky 
hydroxylamines have only recently been isolated in the pure 
condition by Kjellin, by an indirect process, although their forma 
tion has been demonstrated by several workers, Goldschmidt 
and Kjellin some time ago showed that they were produced it 
the decomposition by hydrochloric acid of the esters of nitro- 
benzaldoxioe. 1. Hoffmann and Victor Meyer have also show 
that when nitro-ethane is reduced hy stannous chloride the 
hydrochloride of A-methylhydroxylamine, CH. NUO. 1Ct 
is produced : and Kirpal has further proved that the reaction 
is general, that whenever nitroparafiins are reduced to amine 
intermediate products are formed which reduce Fehling’s sol 
tion, Dr, Kjellin has more recently resumed the former wo 
which he carried on in collaboration with Dr. Goldschmidt, an 
has succeeded in isolating the chlorides of the alkyl! hydroxyla 
mines from the products of the reaction above referred to. 
Moreover, by employing a similar process to that which proved 
so successful in the hands of M. de Bruyn for the isolation of 
free hydroxylamine, Dr. Kjellin eventually obtained the pure 
hases themselves. An account of his work was given in th 
columns at the time (vol. xlix. p. 35). M. de Bruyn now shov 
that these simple alkyl derivatives of hydroxylamine may 
obtained in the pure state directly from the hase itself, In 
preliminary account of (he isolation of the parent hase, he 
stated that upon agitating a very concentrated aqueous $0: 
lution of hydroxylamine with methyl! iodide and a littl 
methyl alcohol, evolution of heat occurs 
and a crystalline mass separates. On repeatirg this experi 


considerable 
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ment with 4°1 grams ofa 52 per cent. solution of hydroxylamine, 
to grams of methyl iodide (the molecular proportion), and a 
smaller quantity of methyl alcohol, mixed together in a flask 
fitted with an upright condenser, the energy of the reaction was 
found to be sufficiently great to heat the liquid to the point of 
ebullition, and crystals soon commenced to deposit. Ethyl 
iodide reacted in a precisely similar manner. The crystals, 
jafter draining and wasbing with a mixture of alcohol and ether, 
proved to be those of the pure hydriodides of the f-alkyl 
hydroxylamines, Their aqueous solutions acidulated with 
nitric acid do not reduce silver nitrate, so that their analysis is 
leasily effected. In this respect they differ from nitric acid 
solutions of hydroxylamine, which of course at once reduce 
silver nitrate. They reduce Fehling’s solution, however, in- 
stantly at the ordinary temperature. It would appear from this 
mode of preparation that the action of alkyl iodides on hydroxy1- 
amine is similar to their action upon ammonia. The salts are 
perfectly stable up to beyond 200° C. M. de Brnyn shows 
finally that it ts not essential to have at command such concen 
} trated solutions of hydroxylamine as those obtained during the 
| preparation of the solid base. The weak aqueous or alcoholic 
solutions obtained in the usual manner from hydroxylamine 


|sary to decompose the solution of the hydrochloride in tepid 
water with potash, add an equal bulk of methyl alcohol, filter 
from the precipitated polassium chloride, and at once proceed 
jto agitate with methyl! iodide. The only further point of 
difference is that the liquid should be finally boiled in the flask 
fitted with upright condenser in order to complete the reaction. 


Te additions to the Zoological Society's Gardens during 
he past week include a Black-eared Marmoset (Aizfale 
fenicillatay from South-east Brazil, presented by Mr. EI. M. 
Dodington ; a Common Peafow)] (fave cristatus) from India, 
presented hy Mrs. Tannenbaum ; a Monteiro’s Galago (Gala zo 
monteiri) from West Africa, two Pinche Monkeys (.V/ydas 
rtifus) from New Granada, deposited; a Maholi Galago 
(Galago maholt), two Japanese Deer (Cervs s4a) born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN. 


RECENT OnseRVarions oF JuPITER’S SATELLITES.—In 
Mhe May number of astronomy and Astyo-Physics, Dr. E. S. 
Holden calls attentinn to some important points in connection 


published in that journal and in the .JWonth/y Notices. In the 
tst place, the results announced by Prof. W. I. Pickering in 
1893 (sce NArure, vol. xlvii. p. 519), with regard to the forms 
land rotations of these bodies, are not confirmed by Prof. 
Barnard’s ohservations. Next, Prof. Barnard has found that 
all the Jovian satellites are spherical, whereas Profs. Schaeberle 
and Campbell announced in 1891 that Satellite 1. was ellipsoidal, 
ith its longest axis directed towards the centre of Jupiter. It 
was also concluded by these observers that the periods of rota- 
fon and revolution of the first satellite were equal ; but Prof. 
Barnard says that his observations lead to a different result. 
Another point upon which Prof. Barnard’s recent ohservations 
have thrown light, is the appearance of the first satellite when 
Projected upon jupiter. It will be remembered that the satellite 
was seen in transit as a double body in 1899, but Prof. Barnard 
has shown that the apparent duplicity was duc to simple con- 
trasts between bright regions on the planet and two extensive 
lusky polar caps on the satellite (see NATURE, vol. xlix. p. 300). 
Other strange appearances of satellites during transit can bz 
Xplained in a similar manner. Prof. W. H. Pickering has 
criticised the statement that the assumed belt on the first 
atellite is a permanent one (4s/r. Mack. 3229), and says that 
it certainly did not exist at the time of the opposition of 1892, 
during the period covered by the Arequipa observations. Ife 
points ont that, upon his meteoric hypothesis, it is not unlikely 
ithat belts should form and then disappear, It is a fairly common 
Pelief among astronomers that the satellites of Jupiter can be seen 
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hydrochloride, may equally well be employed ; it is only neces- _ 
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through the planet’s limb during occultation. On this point, 
Prof. Barnard says: ‘‘In my mind this [the ohservation of the 
transparency of Jupiter's limb] has been due to poor seeing, a 
poor telescope, ur an excited observer. For nearly fifteen 
years I have observed Jupiter and his satellites, and with tcle- 
scopes all the way from five inches up to thirty-six inches have 
tried to see this phenomenon, 1 have often watched the satel- 
lites under first-class seeing with the 12-inch here [Mount 
Hamilton] at occultation, but have never seen one of them 
throngh the limb of Jupiter, though that phenomenon was 
specially looked for.” It will he seen from these points that 
Jupiter and his satellites still uffera wide held for investigation. 


THe Mass OF THE ASTEROIPS,—Mr. 3. M. Roszel contri- 
butes to the Johns Wopkins Onizersity Circular for April a 
preliminary note on the probable mass of the asteroids. He 
has investigated the secular perturbations to which a ring of 
matter, such as the asteroids form round the sun, would give 
rise. ‘he problem divides itself naturally into two parts— 
(1) lo determine the combined mass ol the asteroid belt ; and 
(2) knowing the mass, to derive the secular perturbations of th- 
elements of the orbits of certain of the major planets caused by 
this elliptic ring of matter. If the total number of the asteroids 
were known, it would only be necessary to determine the most 
probable mass of one memher of the group to derive the com- 
bined mass of the whole gronp. But this is not the case, so 
Mr. Roszel has contented himself with determining the mass 
from a study of two hundred and sixteen of the minor planets 
atpresent known. The magnitudes of these bodies vary from 
magnitudes 6 to 15:5, the greater number lying hetween mag- 
nitudes 11 and 12. From photometric observations, Prof, 
Pickering derived for Vesta a diameter of 3t9 + 10 miles. 
(Prof. Barnard’s recent observations only assign the planet a 
diameter of 237 + 15 miles). Now the ratio of the total quan- 
tities of light reflected by two planets at the same distance from 
the observer is equal to the ratio of the squares of their 
diameters. Utilising this fact, Mr. Roszel has been able to 
determine the volumes of the two hundred and sixteen asteroids 
referred to in terms of the volume of Vesta. Assuming 
Pickering’s dimensions of Vesta to be correct, it appears that 
1t would take roughly three hundred and ten asteroids of the 
sixth magnitude, or twelve hundred of the seventh, to equal our 
moon involume. And in round numbers the combined volume 
of a ring of two hundred and sixteen would be only one two- 
hundredth part of that of our satellite. Assuming 2 mean 
density equal to that of Mars, the mass of the zone of asteroids 
comes out as about one one-hundred and seventieth part of the 
mass of the moon. From these considerations Mr. Kuszel 
thinks that the probable mass of the entire asteroid helt is some- 
where between one-fiftieth and one one-hundredth part of that 
of our moon. 


F.PHEMERIS OF GALE’s ComMeET.—The [cllowing ephemeris 


. , i a : for Berli idnight) is ab lif ziven by Prof, 
with Prof, Barnard’s observations of Jupiter's satellites, recently (for Berlin midnight) is abstracted from one given by Pro 


Kreutz in Astronomische Nachrichten, Nos. 3227 and 3229 :— 
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The brightness on April 3 has been taken as unity. 


The comet was photographed by the Brothers Henry, at 
Paris Observatory, on May §. The photograph was obtained 
with an exposure of forty minutes, and showed a tail, about 
four degrees in length, divided, at a short distance from the 
head, into two branches separated by an angle of about three 
degrees. The mean direction of the two parts of the tail was 


‘very nearly perpendicular to the dircction of the comet's 


motion. 
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‘Tis only in recent years that any attempt has been made 
to supply the demand for technical education in London, 
Not so very long ago the question as to whether such 


j education was desirable for the working classes was gravely 


$$ 
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' recognised by everyone, 
and the subject under consideration is the best method 
of carrying on the work. The commercial world has 
begun to realise the importance of training workmen on 
scientific lines; it has been led to see that the encourage- 
ment of science means vance of industry and increase of 
trade. These lessons were difficult to learn, and, even at the 
present time, the connection between science and manufactures 
is not properly understood. But a beginning has been made. 
London, the city that prides itself upon being the largest and 
richest in the world, but which until recently ignored the need 
ical instruction, has hegun to foster the child it had 
o kill by neglect. A comparison with the educa- 


discussed: now the necessity is 


ork carried on in Polytechnics on tbe continent has 


r abrupt, and it was thought by some that the time lost 
Id berapidly made upagain. But this mistaken idea has now 
given up, and it is seen that the only way to improve our 
s and industries is by slowly educating the inind and training 
the hand of the mechanic. 


Goldsmiths’ Institute is specially fortunate in having a very 
strong Governing ody, containing as it does the names of Sir 
Frederick Abel, Sir Frederick Bramwell, Sir Richard Webster, 
Sir Walter Prideaux, Dr. Anderson, and Mr. G. Matthey. It 
will be seen from Fig. 1, which shows a view of the Institute from 
the back, that the building covers a considerable area. The struc- 
ture is the old Royal Naval School building adapted and extended 
to the requirements of the Institute. Some people considered 
it a disadvantage to take an institute like that of the Gold- 
smiths’ Company into an old building, but, on the whole, there 
are many advantages in sodoing. In a new building, the architect 
provides everything he is told to provide, but he does not leave 
room for future exigencies. Inan old building, however, there 
are usually facilities for extensions in the direction which 
experience shows ta be necessary. 

The buildings of the Goldsmiths’ Institute are constderably 
larger than those of any of the other London Polytechnics, A 
technical museum is now being added, which will be a special: 
feature of this Institute. 

The Institute differs from most other Polytechnics in the can- 
ditions of membership. The Battersea Polytechnic and the 


Vie. 1. 
It is proposed in this article to give an account of three 
institute london which provide evening education and 
recrealior 


ons engaged in various trades and industries 


during the ¢ stitutes referred to are the Goldsmiths’ 


Tnstitute, ] Valace, and the Battersea Polytechnic 
Institute. Other in tes, however, are referred to incidentally. 

To begin with the technical and recreative Institute at New 
Cross, | owed by the Goldsmiths’ Company. 


The ex; Company upon their Institute has 


some 


amounter like £80,0c0, and they have assigned it 
an cnslowment of annum. Work was commenced 
in the Institute in October, 1891, Mr. J. S. Redmayne, of 
Merton College, Oxford the Secretary, having been appointed 
about eighteen months previously in order ta draw up a scheme 
of w ind get together a strong anil efficient staff. lis 
futies are venerally to supervise the staff and work, under the 
lirection of the Governor®, and gener act as resident re- 
preseniative of the (soverners lt is hardly necessary to remark 


that the suceess of Volytechnic Institutes from an educatinnal 
point of view depends very largely upon the Gavernors. The 
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The Goldsmiths’ Institute (from the back) 


People's Palace exclude from membership of the institute, that 
is, from the social and recreative side, all except students. At 
the Regent Street Polytechnic, we believe, the rules are exactly 
the opposite way ; those who care to pay for enjoying the social 
side can also, in virtue of so doing, get their education cheaper, 
that is to say, the class fees are reduced to members. We have 
no hesitation in saying that this planis very bad. The first 
object of a Polytechnic should be the advancement of teebe 
nical education, When this purpose is kept more or less in the 
background, the social and reereative side of the work tends to 
tun rampant, In such cases the '' Hlouse of Commons,” where 
persons play at Parliament, is one of the most flourishing of the 
socicties, and the ‘'dreary drip of dilatory declamation” cans 
stitutes the pabulum of a large proportion of the members. The 
Governors of the Borough Institute have apparently found that 
too much attention to cluhs and concerts is detrimental to edu- 
cational wark, for they have recently required that all new 
members should helong to onc or more of the classes, and even 
now there seems to be room for improvement, 

At the Goldsmiths’ Institute there js one class fee for members 
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and students alike, but a student can get his membership—that 
is, his social and recreative privileges—at a cheaper rate through 
being a student. At the same time, people are not excluded 
from the social side of the Institute, even if they are not students. 
To put the matter briefly: at the Regent Sireet Polytechnic 
studentship is of less account than meubership, At Battersea, 
the People’s Palace, and, to some extent, Borough Road, there 
is no membership without studentship, while at the Goldsmiths 
Institute studentship is the main thing, but those who are not 
Students are not excluded from membership—they are only 
made to pay a little more for their privileges because they are 


drones, 


It must not be supposed that the social or recreative side of 


Polytechnic Institutes consists entirely of play, for some 


extremely useful societies belong to it. ‘Ihe mechanical 
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ciency than that shown by examinational honours. Ifthe mere 
obtaining of certificates is inculcated into students as the end 
and aim of their work, the useful results expected from technical 
education will never arrive. ‘The test, mdeed, of the work 
done in Polytechnic. must not be rated according to the list of 
examinational successes, but by the number and quality of 
papers published, and inventions made, by its alumni. So far 
as we know, no London Polytechnic Institute is yet able to 
produce this evidence of the development of originality, though 
it is impossible to say what may be done in the future. We 
would suggest, however, that such institutes should begin to 
record the additions to knowledge made by their students, and 
publish the lists year by year in their prospectuses. There 
would then be no difficulty in determining which of them all 
had borne the hest frnits, 


Fie. 2,— Engineering Workshop of the Goldsmiths’ Lostatute. 


ngineering and the chemical societies of the Goldsmiths’ 
astitute are really doing splendid work. At their meetings 
tudents read papers of really scientific merit, and important 
toblems in mechanics and chemistry are discus ed. Too much 
raise cannot he Given to societies of this kind, and we are glad 
© find that most institutes recognise their usefulness, They 
teate interest and stimulate research ; they help students to 
ealise that scientilic altainments must not be gauged by cer- 
ificates, but by contributions to knowledge. Many institutes 
ut forward as an adveriisement of their efficiency the fact that 
‘larger propor ion of their students passed certain examina- 
fons than those of any other Polytechnic ; that their students 
rarried off such and snch medals, and soon, This is all very 
vell, but we look to Polytechnics for further evidence of effi- 
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The engineering department of the Goldsmiths? Institute is 
oneof the best in London. Through the kindness of Mr. W. 
J. Lineham, the head of this section of work, we are able to 
give an illustration of the engineering workshop. It will be 
seen that the wotkshop is exiremely well-fitted with useful 
machines—far better, indeed, than many of the shops in manu- 
factories. Students who pass through workshop courses are 
made familiar with almost all the tools and appliances met with 
in ordinary practice. As for the courses themselves, we can 
suggest nothing to improve them. Each student is given 
a rough casting, and is expected to turn ont from it a finished 
product. The first bit of work consists in grinding a cold chisel, 
both flat and cioss cut, and in learning how to do simple mark- 
ing off. For practice in chipping, fling, and scraping, a cast iron 
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block is worked into a paper-weight. A scribing block is then 
made, the castings and forgings heing provided. This serves 
as exercise in chipping, filing. drilling, turning, and screwing. 
The student has afterwards to turn out asurface plate, hexagonal 
pattern, with handles. This work serves as exercise in planing, 
turning, drilling and screwing, fhlirg and scraping. During 
tbe second year a ratchet brace is made, and a lathe; and third- 
year students make a shaping and a slotting machine. The 
course of study for engineering students is worth reprinting, for 
in it theory and practice are excellently combined :— 


First year. Sec nd year Third year. Fourth year. 


betung and Ma- Heat Engines, Smithing Smithing 
shiteng (Sheps) Advanced, (shops). shops). 
Engineering Lec Mathematcs (.nd Fitunz and Pattern Making 
ture (Prelimin- stage). Lrecting (Shops). 
ary). Fitting and Ma- (Sheps). Smithing 
\pplied Mechan-  chining (Shc ps). Machine Con- (She ps). 
ics, Advanced Machine Draw. struction Engineering Lec- 
Machine Draw- ing. Advanced (Special). tures (Special). 
ing, tement- Engineer.ng Lec. Engineering Lee- Pattern Making 
ary. ture. tures. (Shops) 
F.teirg and Ma- Applied Meehan- Pattern Making Finished Jiraw- 
hining (= ps) — ice, Advanced. (She ps). ing and Design 
lhe Steam En Fitting and Ma: Fimshed Draw- (Special). 
gine, Etement- chiming (Shops) ingand Design 
ary. Drawing Practice (Spec's). 
Mahematics (rst) (Special). 
stage). 
Drawing Practice 
(>penial). 
‘ 
The course for building students is just as good. ‘These 


courses are very popular, and they well deserve the success they 
have gained. Another successful class is one of carpentry for 
women ; rot merely Sloyd or woodwork, but real, practical 
carpentry. This is, we believe, the first class of the kind that 
has ever keen held. The chemist:y classes are specially good, 
and the latoratories the largest of all the Polytechnic Institutes. 

Certain classes of the Galdsmiths’ Institute are open to a 


limited numter of few: fide artisans and handicraftsmen, on _ 


payment of half the ordinary fees. ‘This is a rule well worth 
iollowing in ather institutes, Seme of the trade classes are open 
toanycne, irrespective of occupaticn, Theclerk who hasa taste 
tor machine work may go thravgh the same courses as fitters. 
Ifthe clerk were allowed to waste his time in dabbling with the 
lathe and making pretty things, then he ought to he kept out; 
but when he is compelled to take up routine work, the case is 
different, for nothing but good can come of it. The young 
man who is willing to forega emply } leasures in order to obtain 
technical knowledge, is the one wha will develop into an in- 
ventor. Ile works for the pure love of it, and something 
original may Le confidently expected from him in time. 
R. A. GREGORY. 
To be continued), 


ENI'LORATION OF THE HADRAMUT. 

\T the la t meeting of the Royal Geographical Sc ciety Mr. 
a J. Theedere Bent gave an account of the archivological 
teur recently made ty him and Mrs. Bent in Southern Arabia. 
On accetnt of the fanaticism of the people, only one European 
had previously been able to penetrate tothe broad valley of the 
Vadiamut, which rurt fcr cne hundred miles or more parallel 
to the seuth ccast of Arabia, gathering in tributary valleys from 
north ard scuth, ard carrying their drainage to the sea at 
Sahat. Oppesiticn to the exyeditidn was offered, as in the 
cate cf Mr. Mirch, ©y the Mratieh cthcials at Aden, bat in spite 
ef this the Bent, acccrpantd hy the accomplished Indian 
surveyor, Imem Shanf, ard }y Ietarical and natural history 
collectors, travelled in wafety without disguise, and, though there 
were «cme hosuile appearence), without injury through a large 
tract of unmay couniry. 

The region they traversed consisted of three parts, the narrow 
coast striy) or Sahil, backed hy the high plateau or Akaba, and the 
Hadramut and other valleys on the north, which lies between the 
reulbein y ateau ard the high desert land farther north, 
whole coast strip from Mekulla to Saihut was extremely arid, 
ently fertalt ed in yateles hy cccasional hot springs. No traces 
of entiqu trey were fennd along the coast. The plateau of 
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Akaba was ascended by the Wadi Howari, one of numerous short 

valleys which diversify the southern slope. The plateau presented 

the appearance of an unbroken plain with only a few flat-topped — 
indications of a previously greater height to break its surface. 

This district was waterless except for tanks preserving precarious 

supplies of rain water along the paths. The highest point 

was found to be TJlInibel-gabrein, near the southern 

edge, its elevation being 5300 feet. The plateau was wan- 

dered over by a few Bedouins, and on its northern slope con 
siderable numbers of frankincense trees occur, their produce 

being gathered not by the Bedouins but by Somalis, who come 

across in the season for that purpose. Where the plateau was 
trenched by the IIadcamut valley the tributary valleys were — 
found remarkably short and steep, cut out of the edge of 

plateau-like slices from a cake. <All these valleys have their 

floors nearly on the same level as the main valley,and terminate 
at their heads in steep clitis 7co or Soo feet high. Their appear- 

ance did not seem to justify the theory of water erosion, and Mr. 

Bent is inclined ta con-ider them as lateral fjords excavated 

when the Iladramut was an arm of the sea. The rocks were 

exposed in steep cliffs of horizontally stratified red sandstone, 
The valley-hottums are richly cultivated, thronged with villages 

shaded by palm groves, in effective contrast with the shadeless 
sterility of the plateau and the desert on either side, In this 

valley many archzeolngical finds were made, principally in the 

shape of Ilimyaritic monuments and inscriptions dating back, 

in some instances, to B.c. 300. The people of the part of 

Arabia visited formed four distinct classes. The wild tribes of 
Bedouins, scattered irregularly, living in isolated houses or 

caves, rear camels and do all the carryirg work, Next are the 

Arabs proper, who dwell in towns, cultivate the surrounding 
lands, and engage in extensive trade, somelimes visiting India 

and the Straits Scttlements. Thirdly, the Sayyids and Sherifs 
form a sort of aristocratic hicrarchy, tracing their descent from 

the Piophet ; they are the religious fanatics who object to the 
admission of foreigners. The last class is that of the slaves, all 

of African origin, acting as labourers, personal servants, and 

soldiers to the Sultans of the many independent tribes into 
which the other classes of the population are divided. 


UNIVERSITS AND VED CUCHA/O\ige 
INTEL ES GE NG, 


CAMBRIDGE.—In connection with the visit of the Royal 
Agricultural Society to Cambridge next month, the University 
will bestaw bonorary degiees on a number of the high officers 
of the Society and others who have distinguished themselves in 
promoting agricultural science. Vhe Duke of Devonshire, 
Chancellor of the University, is President of the Society, and 
will probably himself confer the degrees. The list of names 
submitted tothe Senate includes II}.K.1. the Duke of Vork, 
the Duke of Richmond and Gordon, Lord Cathcart, Sir John 
Thorold, Sir Dighton Probyn, Sir Nigel Kingscote, Sir John B. 
Lawes, Sir Joseph 11. Gilbert, Mr. A. Peckover, the Lord 
Licutenant of Cambridgeshire, and Mr. Albert Pell. The 
Master and Fellows of Vrinity College have issued invitations 
toa banquet in the College Hall for June 26, at which the 
Prince of Wales, the Chancellor, and the recipients of honorary 
degrees, will be entertained. 


WE learn from the Sco/sman that two impartant draft ordi- 
nances were issued on May tg hy the Scottish Universities 
Comnuission. One of these deals with the matter of the regu- 
lations for the encouragement of special study in research and 
for the institution of Research Fellowships. The ordinance 
provides that the Senatus Academicus of each university may 
make regulations under which graduates of Scottish universities, 
or of other universities recognised for the purposes of the ordt- 
nance, or other persons who have given satistactory proof of 
general education and of fitnessto engage in some special study 
or scientific investigation, may be permmted such study or res 
search in the university. The University Court in each univer- 
sity may establish Kesearch Fellowships, which shall he open 
to research students only, and may set aside out at the General 
University Fund such sums as it may think fit to provide for 
stipends of Kesearch Fellowships. The Court may also provide 
such sums as it may think fit in aid of the expenses of special 
research, esearch students may be admitted to the degrees of 
octor of Science or of Voctor of Letters of the university in 
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which they have studied as research students, under conditions 
prescribed in another ordinance of the Commission just issued 
dealing with the regulations for higher degrees in arts and 
science. In regard to the degree of Doctor of Science, it is 
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provided that graduates who have taken the degree of Master of , 


Arts with honours in mathematics and natural philosophy, may 
proceed to the degree of Doctor of Science in the same univer- 
sity after the expiry of five years from the date of their gradua- 
tion in arts, under the same conditions as if they held the degree 
of Bachelor of Science. esearch students within the meaning 
of the ordinance relating to the regulations for the enconrage- 
ment of special study and research may offer themselves for the 
degree of Doctor of Science of the university in which they 
have pursued some special study under that ordinance, although 
they have not taken the degree of Bachelor of Science, or the 
degree of Master of Arts with honours in mathematics and 
natural philosophy in that University, under the following con- 
ditions :— 

(1) That they hold the degree of Bachelor of Science or 
Bachelor of Medicine of a Scottish or any recognised university, 
or a degree of any such university, which the Senatus Academ- 
icus shall hold to be equivalent to the degree of Bachelor of 
Science or to the degree of Master of Arts with honours in 
mathematics and natural philosophy. 

(2) That they have spent not less than two winter sessions or 
an equivalent period as research students in the university 
granting the degree, and that they produce evidence of satis- 
factory progress in the special study or research undertaken by 
them during that period. 

(3) That a period of not less than five years shall have elapsed 
from the date of the graduation required in sub-section (1) of 
this section. 

All candidates for the degree of Doctor of Science have to 
present a thesis or a published memoir or work, to be approved 
by the Senatus on the recommendation of the Faculty of 
Science ; provided that, if required by the Senatus, the candi- 
date shall also be bound to pass such an examination as may 
from time to time be determined. The thesis must be a record 
of original research undertaken by the candidate, and has to be 
accompanied by a declaration signed by him that the work has 
been done and the thesis composed by himself. 

It will be noted with regret that no provision is made for the 
publication of the thesis. This is a serious omis-ion, for 
scientific work, if worthy of a degree, is surely worthy of 
publication, 


THe name of Dr. D. H. Scott should have been added last 
week to the list of Oxford men who are among the selected can- 
dates for the Fellowship of the Royal Society. 


SCIENTIFIC SERIALS. 


American Journtl of Science, May.—Observations on the 
derivation and homologies of some Articulates, by James D. 
Dana. It is probable that all Articulites are successional to 
the Rotifers. There is reason for believing further that the 
types of Annelids, Crustaceans, and proba!ly that of Limuloids, 
had their independent Kotifer origin. 
and earlier Arachnods, that is to the Scorpions, leads up from 
the early Pterygotus—like Limuloids. A line of succession 
from Worms to Myriapods and from these to Insects, although 
not proved geologically, is suggested by the fact that in low- 
Grade insects there is no proper metamorphosis, while in the 
higher the larval stage is lower and lower in embryonic level. 
Vhe larval stage would result from an attendant retrograde 
embryonic change to a line parallel with the Myriapod, and 
beyond to the memberless condition of a worm.—Notes on 
Apparatus for the geological laboratory, by J. i. Wolff. This 
paper contains instructions for making diamond saws, for sawing 
thin sections of rack specimens, and for the management of the 
are light for purposes of projection. —An elementary expression 
in thermoelectrics, by Carl Barus. Two metals are thermo- 
electrically identical when the sign and the number of available 
molecular paths which the current (or better, the elementary 
charge) is [ree to take, is the same in both metals.—Gases in 
Kilauea, by William Libbey, Observations of bluish-green 
flames bursting out from the lava, made with a pocket spectro- 
scope, revealed what was probably carbonic oxide and some 
hydrocarbons, shown by a band in the green, and bands in the red 


The line to the lower | 


and blue. —Transformations of mechanical into chemical energy, 
\ 
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Ill. <Action of shearing stress continued, by M. Carey Lea- 
The most instructive experiment was that with mercuric oxide. 
Half a gram was taken, and after trituration the unchanged 
oxide was dissolved out by repeated digestions with hydrochloric 
acid. The reduction products were dissolved out by a few drops 
of aqua regia, filtered, and precipitated by hydrogen sulphide. 
The amount of sulphide obtained correspond to the reduction 
of ‘0329 gram of mercuric oxide. The amount of mechanical 
energy transformed into chemical was found to be 322 gram 
meters. Silver oxide, potassium ferricyanide, ferric ammoopia, 
alum, silver carbonate an] sutphite, and sodium chloroaurate 
were also successfully reduced by grinding, but uot cupric 
chloride. A porcelain mortar was found much more efficient 
than une made of agate. 


Bulletin of the New York Mathematical Svctety, vol. iii. No. 
7, April 1S94. (New Vork: Macmillan.) Prof. 11. Maschke, 
in athorough analysis of Harkness and Morley’s ‘‘ Theory of 
Functions’’—it occupies pp. 155-167 of the present 
number—records the opinion that ‘‘the great merits of 
this valuable work will secure it a high rank in modern 
mathematical literature’ Dr. G. A. Miller, in a note on sub- 
stitution groups of eight letters (pp. 16S-g), makes an important 


addition to Dr. Cole’s list in vol. ii. which is suitably 
acknowledged by him. Prof. J. McMahon writes on the 
general term in the reversion of series (pp. 170-2). In the 
notes the Simson- Lines are printed Simpson’s lines. Dr. J. S. 


Mackay’s discovery that no such property has been found in 
R. Simson’s published writings, has not yet *‘caught on.” 
There is a Jong list of new publications. 


LAnthropologie, tome v. No. 2, March April, 1894.—M. 
Ed. Piette contributes some notes to be used for the history of 
primitive art. The bulk of the accumulations found in 
caves are composed of brokep bones of animals eaten by man, 
and a cursory examination of the debris suffices to show that 
whilst the remains of Equidz predominaic in the lower strata, 
those of Cervidse are more abundant in the upper strata. 
Hence, the Glyptic period, as M. Piette calls the age in which 
quaternary man was in the habit of ornamenting bone, horn, 
ivory, and stone with sculpture or engraving, has two primary 
divisions—the Equidian age and the Cervidian age. The former 
cf these may be considered to have two subdivisions, namely 
the elephantine, or ivory epoch, and the epoch of the horse, 
called by M. Piette the Hippiquian epoch ; two subdivisions are 
also comprised in the Cervidian age, viz. the epoch ofthe rein- 
deer and that of the red-deer, or the Rangiferian epoch and the 
Elaphian epoch. —Ina paperon the female deity andthesculptures 
of the Allée Couverte of Epone, M. Emile Cartailhac describes 
severai blocks and menhirs from various parts of the country on 
which a female figure is sculptured with more or less detail. On 
the breast of ome of these figures is the representation of an 
implement or weapon much like the ancient Egyptian 
boomerang. Ina dolmen, excavated by Canon Greenwell at 
Folkestone, there were found two small cylindrical blocks of 
limestone, covered with geometrical designs, in the middle of 
which, in a prominent place, ts seen a human face, confined to 
the forehead, nose and eyes, but, so far, identical with the 
French sculptures.—M. Maurice Declafosse gives an account of 
the Hamites of Eastern Africa, in a brief summary of the ethno- 
graphical parts of the most receat works that have appeared on 
the subject. He refers more particularly to the valuable mono- 
graph by Dr. Philipp Vaulitschke, entitled ‘‘ Ethnographie 
Nordost-Afrikas, die materielle Cultur der Danaku, Galla und 
Somal” (Berlin, 1893). The Danakil, Somal and Galla 
peoples, each comprising a large number of tribes, divide the 
eastern horn of Africa between them. The Danakil dwell 
along the coast of the Red Sea and to the east of Abyssinia, 
the Somal occupy the whole of that point of Africa which pro- 
jects into the Indien Ocean, while the Galla tribes inhabit the 
country west of the Somal and to the south of the Danakil 
and Abyssinia. They are all of Wamitic origin, and differ as 
much from their neighbours, the Berbers and the Semites of the 
north, as they do from the negroes and the Bantu of the south. 
Their hair is not frizzly, but only woolly, and sometimes it 
attains to a considerable length, especially among the women. 
The nose is not flat; it is frequently broad and short, but it is 
sometimes even aquiline. ‘The lips are rarely protuberant, 
though they are almost always thick. M. Salomon Reinach 
continues his account of sculpture in lurope prior to Greco- 
Roman influence; and M, E, Vouga discusses the probable age 


2 


S 


of the lacustrine stations in Switzerland. 
that the layer of mud tbat overlies the bronze bed to the 
thickness of about o°12n. has required 3000 years for its 
accumulation, that the deposition of the bronze hed itself 
occupied one or more centuries, a layer of lacustrine mud 
between the bronze bed and the stone bed (o't2m, thick) took 
another 3000 years to accumulate, and that the stone bed 
probably took twice as long in its formation as the bronze bed 
did. The stations have been suddenly abandoned, with all the 
personal property of the inhabitants, several times, and com- 
pletely deserted: once by the men of the pure stone age—the 
stone of the country ; a second time perhaps, hut very probably, 
by other men who possessed nephrite and jade implements, axes 
and polished hammers, and articles of copper; lastly, hy the 
men of the bronze age. No satisfactory explanation of these 
facts has yet been offered, but perhaps the frequent change 


of level of the lake waters may be to some extent responsible | 


for them. 


SOCIETIES AND ACADEMIES. 
LonpDon. 
Royal Society, April 26.—‘‘On the Specific Heats of 


Gases at Constant Volume. Part I]. Carbon Dioxide.” 
By Dra Je Joly FoR. S. 
In the former experiments on this gas, recorded in 


the first part of this research,’ the highest absolute density 
at which the specific heat was determined was 0°0378. 
In the present observations the determinations of specific 
heat have been carried to densities at which the substance 


was partly in the liquid state at the lower limit of 
temperature of the experiments. Observations dealing 
with true specific heat, uncomplicated by the presence 


o' thermal effects due to the presence of liquid, are limited by 
the density o1444. At this density the mean specific heat 
over the range, 12° C. to 100° C., is 0°2035. 

These observations, combined with those contained in Part f. 
(foe. cit.), afford a well define1 line, which rises slowly at the 
higher densities, turning away from the axis of density. 

According to an empirical equation to this line, the specific 
hext of carbon dioxide at constant volume is given in terms of 
its variation with density p, as follows : 

Cv = 0716504021259 +.0°3400p" 

“On the Specific Heats of Gases at Constant Volume. 
Part TI. 
of Temperatare.” By Dr. J. Joly, F R.S. 

In order to investigate the question of the variation of the 
specific heat of carhon dinxide with temperature, a steam 
calorimeter was constructed having double walls of thin brass, 
between which the vapour of a liquid boiling ander atmospheric 
pressure could be circulated. The vessels used in the experi- 
ments were hung inthe closed innerchamber. Into this chamber 
steam could be adsmitted after the temperature had become 
stattonary and the same as that of the jacketting vapour. {[n 
this way the initial temperature could be varied. 

I:xpe iments at various densities and over four intervals of 
temperature were carried out. The densities chosen were 
070456 : 0°0S00; 071240; 071800, and 01973. The intervals 
of temperature over which the gas at each density was investi- 
gated were; air temperature to 100°; 35 C. (boiling point of 
ether) to too ; 56° (bailing point of acetone) to 100°, and 78° 
(beiling point of ethyl alcohol) to too’. 

The results are plotted on § equi-density lines, in which the 
precipitation due to the calorinc capacity ol the gas between 4, 
ani too ts plotted against the initial temperature ¢, in cach 
case. If the specific heat is invariable these are right lines, 
This proves to be sensibly the case for the lines p=0'0456 
and p=0 9800 ; those of lowest density. 

Tne next line, 0°12], is nearly ceculinear aver the higher 
ranges, but pursued in the direction of decreasing temperature 
it rises markedly, thus indicating that ihe specific heat at constant 


volume fails in value with increasing temperature. The line 
p=o1500 and the one close above it, p) 0 1973, show this 
variation very markedly, heir variation tielow the critical 


temperature is complicated by the presence of liquid. 


On the Speaiic Heateof Gases at Constant Vo'une,” Part (. PAd. 
Trams. vol. clenxu. tot pp 73 087. 
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The following empirical equation expresses the line p=0'124 
calculated into a line of variation of specific heat with tem- 
perature :— 


Cv =a (100—/) +6 (100—/)? +¢ (100—/)5, 


where /is the initial temperature of the experiment in centi- 
grade degrees ; 

@ =0°19020000, 

6= ~ 0'00006750, 

¢=0'00000182. 


Geological Society, ‘May 9.—Dr. Henry Woodward, 
F.R.S., President, in the chair. The following communica- 
tions were read:—Carrock Fell: a Study in the Variation of 
Igneous Rock-masses, Part I. The Gabbro. By Mr. Alfred 
Harker. The author opened with an account of the general 
relations of the intrusive rock-masses of the district, and pro- 
ceeded to deal more particularly with the gabbro, which forms 
the earliest intrusion. A petrological description of the Carrock 
Fell gabbro followed a study of the variations observed in 
different parts of the mass. The rock becomes progressively 
more basic {rom the centre tothe margin, passing froma quartz: 
gabbro with as much as §94 per cent. of silica to an ultrabasic 
type with as little as 324. The latter in extreme cases contains 
nearly 25 per cent. of iron-ores, partly titaniferous. This was 
compared with the igneous iron-ores described by Vogt in 
Scandinavia, &c., and the probable physical cause of the 
remarkable variation in the gabbro was discussed. Other 
modifications of the gabbro were briefly noticed, due on the one 
hand to metamorphism of the rock by a somewhat later intru- 
sion of granophyre, on the other hand to the gabbro-magma 
having enclosed considerable masses of the basic lavas of the 
district, which are themselves highly metamorphosed. The 
paper was commented upon by Mr. Marr, Prof. Judd, Prof. 
Cole, and Mr. Rutley.—The Geology of Monte Chaberton, by 
Mr. A. M. Davies and Dr. J. W. Gregory. The importance 
of the Chaberton district, as affording a key to the general 
geology of the Cottians, was explained, and the opinions of 
previous observers referred to. The mountain was examined 
from three sides—that of the Grand Vallon ; the approach from 
Mont Genévre by the Col de Chaberton ; and that of the Clos 
des Morts Valley. ‘Ihe following are the conclusions arrived 
at :—(1) The well-known Chaberton serpentine is intrusive into 
the calc-schists, and yields fragments to the cargserles of the 
Trias: it is therefore a fve-7riassie intrusion. (2) There are 
on the mountain other fairly basic schistose rocks (quartz- 
chlorite-schists) which cut the Trias, and are therefore fost- 
Triassic.s (3) The contorted beds in the Clos des Morts Valley 
are fossiliferous limestones, and it is from them that the fallen 
blocks previously recorded were derived. ‘he only recognis- 
able fossil is Calamophyllia fenestrata, Reuss, a characteristic 
coral of the Gosau Beds. In spite, therefore, of the doubts of 
Kilian and Diener, the opinion expressed by Neumayr as to the 
existence of Cretaceous rocks in this part of the Alps is con- 
firmed. (4) The earth-movements of the mountain are de- 
scribed : they include ordinary folds, inversions, faults, and an 
important thrust-plane. (5) It is saggested that in addition to 
the two series of intrusive rocks above mentioned as pre- and 
post-Triassic, a third series of late Cretaceous or ‘Tertiary 
date may be represented in the Mont Gertvre and Rocciavie 
masses.—Cone in Cone. Ilow it occurs in the Devonian (?) 
Series in Pennsylvania, U.S.A., with further details of its 
structure, varieties, &c., by Mr. W. S. Gresley. The author 
described cone in-cone structure occurring in the Portage Shales 


| of Pennsylvania, and gave details concerning the nature of the 


structure asseen in these shales. Ile criticised the explanation 
of Mr, J. Young asto the origin of the structure, and concurred 
in a great measure with the views of those wha have suggested 
that the formation was due Co pressure acting on concretions. 


Mathematical Society, May 10.—Prof. Greenhill, F.R.S., 
Vice-President, in the chair.—The following communications 
were made: On the kinematical discrimination of Euclidean 
and non-Kuclidean geometries, by Mr. A. I. I). Love. The 
problem of Helmholtz, to lay down axioms concerning motion, 
by which the Euclidean, ciliptic, and hyperholic geometries 
shall be distinguished from all other imaginable geometrics, has 
heen recently solved by Sophus Lie in the third part of his 
“© Theorie der Transformations-gruppen " (1893), and he adds 
the remark that the group of the Euclidean motions is distin- 
guished from the two groups of non Euclidean motions by the 


| 
| 
| 
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possession of a real invariantsub-group. This remark obviously 
refers to transjations, and in fact it appears to have been pre- 
viously noticed that in the elliptic and hyperbolic geometries, 
the transformations that correspond to translations do not form 
agroup. In the present communication a namber of repre- 
sentations of elliptic and hyperbolic geometry are described and 
illustrated with the object of making this kinematical distinction 
between the Euclidean and the other geometries intuitively 
obvious.—Permutations on a regular polygon, by Major P. A. 
MacMahon, F.R.S.—The stability of a tuhe, by Prof. Green- 
hill (Dr. J. Larmor, F.1R.S., fro fem. in the chair). The 
difficulties of constructing a theory for the stability of a tube, 
subject to external pressure and end thrust, have been discussed 
by Me. A. B. Basset in the P%i/, Mag. September 1892. 
Similar investigations have been undertaken by Mr. Love and 
Mr. Bryan in the Proceedings of the London Math. Society. 
The analytical difficulties due to the difference of pressure on 
the two sides of the plate, have not yet been overcome, so that 
the investigation of the present paper must be taken as pro- | 
visiona], as it proceeds on the old theory, as Jaid down in 
Thomson and Tait’s ‘‘ Natural Philosophy.” The chief 
object is to determine tbe number of segments or waves into 
which the cross section of the tube will tend to break, as the | 
supporting influence of the ends is made to operate at sections | 
which are brought closer and closer together; the influence of | 
he end thrust is also taken into account. A differential equa- 
ion is obtained for zw, the infinitesimal normal displacement of 
the tube, of the form 


d tw ey diw dw w 
A ( ——~ 2 a ee -+ 
( ae axdy* ays aXixt “) 
# Ace + NYG + 20(SE+ 2) m0. (A) 
ax ae aye < 


where xv is measured parallel to the axis of the tube, and » cir- 
cumferentially ; a denotes the radius of the tube, 4 its thickness, 
A the flexural rigidity, ¢ Poisson’s ratio, X the longitudinal] 
thrust in the tube per unit length of cross section, and Z the 
external applied pressure ; the inch and pound are taken as 
units of length, so that the theoretical results may be compared 
immediately with experimental values; to do this it is assumed 
provisionally that we may put A = j; Mé39/(1 — 0), where M 
denotes Young’s modules of elasticity. If the tube breaks 


circumferentially into 2 waves, we put 


yu ww dw _ tw, 
ay a’ ayt ai" 
ind equation (A) becomes 
Big 
dx} 
Za iw 
i] SS 5 5 (Ui 
) A a} uP) 
Vor cylindrical collapse, when the supporting influence of the 
ods is left out of account, THis zero, and therefore 
a 
es 2 ; 
a Lagi 2 2 M f{é : 
A I2 ‘I -o7\a 


But if the ends of the tube are supported or strengthened, the 
Hapsing pressure is obviously increased, so that 


Za* 


— - (v® -— 1) 

positive. If the supporting influence is due toa series of | 
quidistant strengthening ring:, as is a caisson, / inches apart, 
reserving accurately the circular form at the corresponding | 


ection, while permitting slight changes of direction in the | 
ngitudina) seams, we put 


in _ ww dw _ ati. 
ane iS ogi 
© that (B) becomes 
i) Sie (2 -¢- ae ae 
8 A E 
Za3 


vb (nt — 1)? - (a? — 


th 


In practice X is proportional to Z, when it is not zero ; and to 
ctermine the number »# of segments into which the tube | 
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on the laws of electromagnetic induction. 
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collapses, we may put Za? A = y, and (za 7,° r, and draw 
the hyperbolas represented by (C) for values of # = 1, 2, 3, ... 3 
and the points of crossing of these hyperbolas will rep-esent the 
separating states when an integral change in x is ahout to take 
place. The case of + = « would only occur when the tube was 
used as a long cylindrical column, on the point of buckling 
sideways, without crippling; we now find that the formula 


assigns a critical thrust which is only *(b/a)? of that given by 


3 
the usual theory, due to Euler. —Researches in the calculus of 
variations, Part v., the discrimination of maxima and minima 
values of integrals with arbitrary values of the limiting varia- 
tions ; Part vi., the theory of discontinuous or compounded 
solutions, by Mr. E. P. Culverwell. 

Physical Society, May 11.—Walter Baily, Vice-T’resident, 
in the chair.—A mathematical communication on electro- 
magnetic induction in plane, cylindrical, and spherical current 
sheets and its representation by moving trails of images, by 
G. H. Bryan (part 1, general equations), was read by Dr. C. 
VY. Burton, who also explained some of the parts in greater 
detail. After mentioning that the magnetic field due to induced 
currents in thin conducting sheets placed near moving magnetic 
poles could be represented by moving trails of images of those 
poles, the author goes on to say that in the paper, the surface- 
conditions which hold at the surfaces of the sheets are deduced 
directly from the fundamental laws of electromagnetic induction, 
(t) The total current across any enclosed portion of a surface 


_ which always contains the same particles is equal to 1 4m of the 


line-integral of the magnetic force round the curve bounding 
the surface ; and (2) the rate of decrease of the surface integra] 
of magnetic induction across any enclosed surface which always 
contains the same particles to equal to th? line-integral of electro- 
motive force round the curve bounding the surface. By working 
with the scalar inagnetic potential instead of vector- potential, 
the investigation is simplified. In addition to the above laws, 
the author makes the usual assumptions that displacement cur- 
rents in the dielectric aie so smaJl as to be negligible, and that 
the induced currents are distributed uniformly through the thick - 
ness of the sheet. On thes suppositions the surface con- 
ditions satished by the potentials at the two sides of plane, 
cyliadrical, or spherical sheets are determined, and with an addi- 
tional limitation as to the thickness of the sheet fulfilling certain 
conditions, extended to current sbeets of other forms. In the 
latter part of the paper a synthetic determination of the images 
in a plane sheet is given and expressed in the form of a definite 
integral. In reading the paper to the meeting Dr. Burtan 
pointed out several misprints in the proof.—Prof. Minchin 
showed that equation (1) of the paper (2,-%,= 47 + con- 
stant, where 2, and 9, are the magnetic potentials at the two 
sides of the sheet, and the current function), could be d2- 
duced by purely mathematical reasoning instead of being hased 
Moreover, it was 
true for any function whatever and did not depend on being 
dQ, _ dQ, 

as ibe 
immediately from the fact that the magnetic force was continuous. 
The latter part of the paper might be simplified by integrating 
the linear partial differeatial equation (15) 


(Ss Ete ees 

ds dt a Ga) 

in the ordinary way, for the form was one for which the auvi- 
liary equations are well known. Dr. Burton, in reply, said he 
thought Mr. Bryan’s reason for developing the equations from 
the laws of electromagnetic induction was to give his work a 
physical rather than a mathematica) basis.x—A paper on di- 
electrics was read by Mr. Kollo Appleyard. In testing the 
insulation resistance of celluloid, by having a sheet pressed 
between two metal plates, the anthor noticed that the resistance, 
which was very high, decreased as the time the testing battery 
was left on increased. The ‘‘electrification” (using the 
to indicate the rate of diminution of galvano- 
meter deflection) was therefore megafive. The resistance 
also diminished greatly with increas: of battery power, 
and a considerable amount of hysteresis was observed, the 
resistance at any given voltage, after a minute's electrification, 
depending on the previous history of the specimen. On making 
contact with the surfaces of the celluloid by mercury instead of 
by solid metal, the abnormal results disappeared, little or no 
resistance-hysteresis or ‘‘electrification” being present, and 


the current function. Equation (2) ( followed 
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only a smal] diminution of resistance with increase of voltage. 
For a sheet 6 mils thick the resistance between opposite faces 54 
inches diameter was of the order 30 megohms, and one speci- 
men broke down at 1200 volts. The celluloid condensers used 
in the experiments were found to discharge slowly at first, and 
after a certain time the deflection of the galvanometer became 
reversed, and attained a steady negative value. This the author 
attributes to an E.M.F. of about 0°0026 volt between the mer- 
enry and celluloid. Similar experiments on gutta-percha tissue 
showed no such E.M.F., and the ‘‘ electrification ’’ was normal. 
The resistance usually attained a maximum for voltages between 
6co and Soo. <Althongh the tissue had a thickness of only 2 
mils (o‘Co2 '), it stood a pressure of 1200 volts, and offered a 
resistance between circular faces 54 inches in diameter of about 
3c0o megohms. The opaque white spots seen in celluloid 
under the microscope, led the author to test the behaviour of 
mixtures of conducting and insulating materials. A strip of 
gutta-percha was warmed, and coarse brass filings scattered 
over it as thickly as possible. In spite of this the resistance was 
practically infinite even when tested with 750 volts. .\ number 
of rods were made from mixtures of brass and gutta-percha in 
various proportions, and on testing these it was found that if the 
weight of filings exceeded about twice that of the gutta-percha, 
the resistance of a rod 20 inches long, 7? inch diameter, was 
small (sumetimes a fraction of an ohm), whereas a slightly 
smaller proportion yielded rods having resistances measured in 
thousands of megohms. Such rods were found to be affected 
by oscillating discharges in a manner similar to Prof. Minchin's 
*impulsion “ cells and M. Branly’s tubes of filings. Experi- 
ments were also made on the behaviour of such rods when 
suljected to high alternating pressures. This caused small local 
ares to form alorg the rods, but did not permanently destroy 
their high resistance.—In connection with Mr. Appleyard’s 
paper, anote onthe behaviour of certain bodics in presence 
of electromagnetic oscillations, by Prof. G. M. Minchin, 
was read by Mr. Elder. Referring to the employment of 
impulsion cclls, metallic hlms, &c., for detecting the modes of 
electromagnetic vibrations, he says that so far the physical state 
of such bodies are too variable 10 be of service. Metallic sur- 
faces formed by embedding fine rretallic powders in films of 
gelatine, shellac, or sealing-wax, are, as described in a previons 
communication to the Society, found to act as insulators, but 
become conducting when subjected to strong electromagnetic 
disturbances. After a current has once passed through such a 
film its resistance is changed by very feeble impulses, whereas 
previously it failed to respond to strong ones. On _ breaking 
contact by removing the electrode from the surface, the film 
leses its conductivity, the time necessary to do this depending 
n the hardness of the matrix. The resistance of a hlm contain- 
ing tin powder, measured between tlre rounded tips of two pla- 
{num wires, 1 ¢.m. apart, varied under the electromagnetic im- 
pulves from intinity to t30 ohms. In conclusion, the author points 
sut that with nlms and tubes the whole phenomenon relates to 
charge of resistance, whereas impulsion cells may have currents 
from external sources passing through them whilst in either the 
en itive or insensitive s'ates.—Mr. Bright and Mr. lnright 
asked yuestions as to the clectrification of gutta-percha, and the 
bridge coljnections in the resistance tests of the semi-conducting 
ruil re pectively, to which Mr. Appleyard replied. 


Royal Meteorological Society, May 16.—Mr. BR. 
Inwards, Vresvent, in the chair. Mr. W. Ellis, FLR.S., 
read a pay r cn the relative frequency of different velocities 

eof wind, in which he discussed the anemometer records of 
the Greenwith Observatory for the five years 1888 1892, with 
the view of arcertaining the number of hours during which 
tke wind Hew, with each of the different hourly velocities 
experienced during the period. ‘Vhe results of this disenssion 
how that the wind blew for the greatest number of hours with 
the hourly velocines of ten and eleven miles. —Mr, W. Marriott 
fave an accent of a serie! of Observations on the audibility of 
“Big Ben at West Norwood, which he had carried on fora 
period of five years, The clock tower at Westminster is five 
and a half miley distant ff m the point of observation in a 
nerth-by-west direction, ‘the large bell ‘Big Ben" was 
detigne] hy lord Grimth pe, and was cast in 1858 ; its weight 
1s about fvarteen ton. It is 9 ft. §4 ins. in diameter, and 
g. iny. in thickness, its tone being t..° The observations were 
976 in number, and were made at the hours of 9 a.m, and 9 
pm. The bell coull be heard mare frequently in the evening 
than ia the morning, anid on Sundays it was more frequently 
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audible than on week-days. The direction of the wind most 
favourable for hearing “Rig Ben” was between west and 
north. The observations were also discussed in relation to 
temperature, moisture, cloud, and barometric pressure.—.\ 
paper by Mr. A. W. Moore was also read on earth tempera 


tures at Cronkbourne, Isle of Man, 1880 1$$9. 


Royal Microscopical Society, April! 18.—Mr. A. D, 
Michael, president, in the chair.—Dr. W. EL. Dallinger directed 
Attention to a stereoscopic photomicrograph of Heliopelta, 
which bad heen presented to the Society by Dr. W. C. Borden, 
of New York.—Dr. Dallinger read a short paper from 11r, 
11. G, Piffard, in reference to a method which he had adopted 
for the examination of some of the oid immersion objectives, — 
Mr. J. W. Brown exhibited a ‘t home-made” microscope. — 
Prof. F. J. Bell read a letter from M. C. |. Pound, describing the 
laboratories of the Stock Institute of Queensland, which ha 
recently heen instituted for the purpose of investigating the 
nature and causes of animal diseases in that colony.—Mr. [. G. 
Grenfcll read a paper on the tracks, threads, and films of oser- _ 


latorize and diatoms, illustrating his subject by diagrams and 
specimens. Mr. T. Comber and the President made some 


remarks on Mr. Grenfell’s paper. 
Paris, 


Academy of Sciences, May 15.—M. T.cewy in the chair, 
On the intluence of bending in telescopes mounted as couddé 
equatorials, by MM. Lewy and Puiseux.—Researches 
the augmentation of crops by introduction into the soil of Jar 
quantities of carbon bisulphide, hy M. Aimé Girard. Ty 
author shows that, for at least two years after treating soi 
with carbon bisulphide, wheat, oats, beetroot, potatoes, anc 
clover yield much heavier crops than on soil not treated. Tle 
traces the increased production rather to the destruction of 
insect pests than 10 any action on parasites belonging 
the vegetable kingdom.—Observation of Tempel’s com 
(1573 11.) made at Algiers Observatory. 4 telegrap 
despatch transmitted by M. Tisserand.—On the periodic com 
Tempel (1873 J1.), by M. L. Schuthof.—Observations 
comet Denning (1894, March 26) made at ‘Tonlouse Obser 
tory, by M. I. Cosserat.—Obseivations of Gale's con 
(1894, April 3) made at Lyons Observatory, by M. 
Guillaume.—Observations of the same comet made w 
the conde cquatorial at Lyons Observatury, by M. 
Ie Cadet.—Graphic ephemecrides giving the co-ordina 
of the stars for the purposes of navigation, by M. Lo 
Fave.—On the cquations of mechanics, hy M. Wadin 
de Tannenberg.—]etermination of the relative intensity 
gravity, made at Joal (Senegal) by the expedition sent out by 
the Bureau des Longitudes to observe the total eclipse of the 
sun on April 16, 1893, by M. G. Bigourdan, ‘aking 4 — 9St 
at Paris, at Joal the mean value of g, reduced to sea-level, 
is 978°437. This result confirms efforge's law that . has 
a characteristic value for the littoral of the same sea, 
of which the variation follows exactly Clairaut's law of the sine 
squared of the latitude.—On the physical properties of nie 
nitrous oxide, by M. P. Villard. The author describes the 
preparation of the pure gas by a liquefaction method, and com- 
pares the densities of the liquid and its vapour from 0° to 3073 
{le finds the critical temperature of the pure gas to he 38 ‘8 
compared with Dewar's value, 35°4, and Janssen’s 36°). 
critical volume, density, and pressure are respectively 0°004: 
0 454, and 77°5 atmospheres.-On the stability of dilute sult 
tions of corrosive sublimate, by M. Léo Vignon. The stabilit 
depends on the absence of alkaline matter which may be prese 
in the water used or derived from the air or the glass of 1 
containing vessel. On the chemical character and constitnti 
of ethylic acetoacetate, by M. de Forcrand. From a co 
sideration of thermal data, the author concludes that ethy! 
acetoacetate most nearly resembles phenols, that it is neith 
an acid nor a ketone, but a tertiary alcohol of a special type 
and should be represented by the formula ' 

Cli, C(O): CI, COOKt,. 
—Comparative study of the isomeric nitrobcnroic acids, hy M. 
Oechsner de Coninck,—TVhe Jiptera parasitic on Acridians: 
viviparous Musctd.e, @ dares sarcophayes. Aptenia and para 
sitic castration, by M. J. Kunckel d’Mercnlais.—On the fixit 
of race in the cultivated mushroom, by MM. Costantin and L. 
Matruchot. ‘The peculiarities distinguishing the varieties recog 
nised by mushroom growers are hereditary. —Kemark concern 
ing a recent communication, by M. Issel, on the Zante earth: 
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quakes, by M. Stanislas Meunier.—M. d’Abbadie describes 
anew method of measuring a geodetic base-line in presenting 
volume li. of ‘‘ Memoires de lta Section topographique de 1’T:tat- 
Major-General russe,” on behalf of M. Venukoff. 


BERLIN. 


Meteorological Society, April 3. — Prof. Hellmann, 
President, in the chair.—Dr, Lassner spoke concerning the 
measurements of the height of clouds at the Eiffel Tower, 
which had given 150 m. as the lowest value, and dis- 
cussed the different methods of determining the height of 
clouds by means of artificial illuminants as proposed and used 
by La Cour, Cleveland Abbe, Jesse, Ifasen, and others. The 
speaker himself on two occasions had the opportunity of measur- 
ing the height of clouds; the first, in the summer of last year, 
was a thunder clond, whose height he determined, with the aid 
of an electric lamp, to be about Som. ; on the second occasion, 
in January of this year, he was able by the use of an intermittent 
tenzole light, to measure the height of the clouds to 750 m.— 
| Dr. Schubert made a communication concerning the cyclone of 
February t2 last, which did very great damage in the forest of 
Freienwalde and Chorin, especially in the pine districts, 
where the trees were torn up by the roots, and blown down by 
the storm. <A series of beautiful photographs illustrated the 
) devastation produced by the storm. 

Physiologica) Society, April 13.—Prof. du Bois Rey- 
mond, President, in the chair.—Dr, Kriizer spoke concerning 
) the determination of the uric acid and nuclein bases in urine 
by precipitation with copper sulphate and sodium bisulphide. 
| With the help of these reagents one can determine exactly the 
Nitrogen of the uric acid and of the nuclein bases. If the 
nitrogen of the uric acid be now determined by means of the 
Ludwig-Salkowsky method, one arrives at a quantitative deter- 
mination of the nuclein bases. On the other hand, the uric 
acid in the urine may be changed into allantoin by manganese, 
in which case treatment with the copper sulphate-sodium 
bisulphide yields only the nitrogen of the nuclein bases. This 
is then deducted from the total nitrogen which had been found 
betore, and so one obtains quantitative estimation of the uric 
acid. These reactions were verified in a great number of experi- 
ments.—Dr. Jacob reported on a case of leukaemia which he 
had investigated in conjunction with Dr. Kruger. They first 
showed that an increase in the nitrogen of the uric acid and nnelein 
bases of the urine is associated with the inerease in the number 
of the leucocytes. After injection of an extract of spleen, 
there was ohserved first a decrease, and later an inerease in ihe 
number of leucocytes. In proportion to the increase of the 
leucocytes there was an increase in the quantity of urine excreted 
and in the amonnt of urie acid and nuclein bases. When after 
some days the number of leucocytes decreased the quantity of 
urine, ol uric acid, and of nnelein bases also diminished. —Dr. 
Lilienfeld communicated the results of experiments which he 
had made on the condensation of glycocol ether, and on the 
union of a diamine base derived from glycocol with leucine 
ether and tyrosine ether. The condensation of glycocol ether 
and tyrosine ether resulted in a body which gave the reactions 
jof glutin, and resembled glue in appearance, while the union 
of the above-mentioned three substances gave a proteid-like 
|body, which showed the binret reaction, and was dissolved 
iby pepsin. The conjectures as to the constitution of these 
three substances will be tested by further experiments. 

April 27.—Prof. du Bois Reymond, President, inthe chair. 
Dr. Ad. Loewy communicated the results of his experiments on 
the influence of rarefied and compressed air on the circulation. 
As he showed in earlier experiments a diminution of pressure 
to about 450 mm. of mercury was tolerated very well and did 
not lead to any real disturbance, and that the lowered oxygen 
jtension, prodneed either by still greater rarefaction or by the 
dition of carbonic acid to the air breathed, is compensated 
or by deeper respirations. ‘he speaker desired now to 
determine by experiment whether, with rarefaction of the air, 
compensating changes ean be observed in the vascular system. 
In particular he determined the velocity of the blood flow by 
the method recently devised by Prof. Zuntz (NATURE, vol. xlix. 
168) in animals which respired in rarefied air of about 4 
‘atmosphere, and found that, at each systole of the heart the 
valume of the blood ejected exactly equals that which the same 
animal shows under normal pressure. 
the oxygen breathed is reduced one half the effect on the cireula- 
ion is as slight as it is on the respiration. With still greater 
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rarefaction the oxygen tension in the alvzoli can, by deeper 
respiration, still be bronght to the level where the he noglobin 
of the blood is saturated, and no distress appears. Dr. Loewy 
drew interesting conclusions from his experiments in relation 
to the meaning of mountain sickness.—Prof. A. Kossel, in his 
further researches on thymin, a decompasition product derived 
from nucleic acid extracted from the thymus, has obtained a 
substance which gave all the reactions of levulinic acid, ani 
produced a salt with silver which possessed exactly the erystal- 
line form of the silver salt of levulinic acid. As levulinie acid 
originates from levulose, and is viewed by many chemists 
as proof of the presence of Jevulose, so from the above reaction 
the presence of a carbohydrate in nucleic acid is to be deduced. 
The origin of the nucleie acid is indifferent for this reaction, 
since it was found with all nuclete acids, a very important fact in 
relation to the physislogy of metabolism. The attempt to 
discover a carbohydrate in the atom complex of casein, closely 


‘related to nucleic acid, led to the discovery of a substance 


which gave all the reactions of levulinic acid, with the exception 
of the levulinic acid salts, so that a certain conclusion as to the 
presence of a carbohydrate complex in casein cannot be drawn. 


Physical Society, April 20.—Prof. du Bois Reymond, 
President, in the chair.—Prof. Koenig reported on a form of 
colour-blindness lately examined by him, which had not been 
observed before. The typically colour-blind see yellow in 
the spectrum where the normal eye perceives red, and the 
yellow continues with increasing admixture of white until the 
middle of the spectrum, about A=530u4, where it commences to 
change to pale blue which becomes continuously deeper until, 
at the violet end of the normal spectrum, deeply saturated blue 
is perceived ; in the totally colour-blind, as is well known, every 
colour sensation has vanished ; they see in the entire spectrum 
only white, which attains its greatest intensity about where the 
normal eye sees green. The typically colour-blind fall into two 
groups, which differ only in the position of the greatest brillianey 
of the spectrum, the maximum in the one lies where the normal 
eye sees orange, about 650uu, in the other it lies at the yellow, 
near 5S0uu. The newly investigated case of colour-blindness 
showed a condition intermediate between ‘typical colsur-blind- 
ness and total colour-blindness. In the entire spectrum only 
white was seen, but at the red end of the spectrum the white 
was mixed with a very weak yellow, and at the violet end with 
a very weak blue. These colours were first perceived when the 
two ends of the spectrum lay next one another, and were com. 
pared. The maximum brillianey lay in this case where the 
second group of typically colour-blind show it—near 53ouc. 
The present theories of colour perception are unable to explain 
this new case. [Inthe report of the meeting of the Physical 
Society for March 2) Nature, vol. xlix. p. 595), for Roepsel 
read Koepsel, and for Ifulske read \Lalske.] 


SYDNEY. 

Linnean Society of New South Wales, March 28.— 
The following papers were read:—Notes on Australian 
Typhlopide, by Edgar K. Waite. Two new species were 
deseribed— 77 butid/us, from New South Wales, and 7: diversas 
from Queensland. Some discrepancies in the published de- 
scriptions of 7. wn utrostris, Peters, and 7. afinis, Bigr, were 
pointed out. Three aspects of the head of 7. wzedri, Peters, 
the only species hitherto unfizured, were given in order to com- 
plete the series. The measurements of a gigantic example of 
T. polygramtmicus were recorded, the total lenzth being 717 
mm. (28} inches).—Oa the fertilisation of Clerodendron 
tomentosunt, R.Br., and Canuollea serrulata, Labill, by Alex. 
G. Wamilton. The author showed that both plants possess con- 
trivances for the purpose of ensuring cross-fertilisation. Clerv- 
dendroi is proterandrous, and is fertilised by Sphinorde, the 
pollen being deposited on the legs and underside of the thorax 
of the insects, a bendinz of the style keeping the immature 
stigma at this stage out of the way. After the pollen is shed 
the stamens curve downwards and the style straightens, brinzing 
the now mature stigma into the position formerly occupied by 
the anthers, Can tolfea serrudata and its congeners have the 
anthers and stigma at the end of a sensitive column. This 
possesses a hinge, which if touched, causes the style to tly over. 
The anthers mature before the stigma, and at first conceal it. 
The flower is so constructed that when a bee thrusts in its pro- 
boscis, it inevitably touches the sensitive spot, and the style 
immediately tlies over and clasps the bee, which then receives 
the pollen on its back. Liter, wien the pollen is all shed, the 
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stigma, which is papillose, grows out, anda hee visiting a flower 
is strnek by the stigma. when the papill.e being glutinous receive 
the pollen. The author also noted some experiments and 
observations an the action of the sensitive column.—Note on 
Bunewall AvecAnum serrudatum, Rich.), an aboriginal food, 
hy Thos L. Baner ft. The rbizome of this fern formed, with 
tFe nuts of the Bunya Banya (4raucaria Bidwell), he most 
important food of the aborigines of Southern Queensland, —On 
the nests and habits of Australian Vespidiz, by Waller W. 
Frogzatt.—Deseription of Culiiostoma purpureo crncium, anew 
Au-tralan marine sbell, by C. Medley. A small Trochoid, 
ornamented with beaded sculpture, and enloured orange with a 
spiral hlac band, was added tothe local fauna under the above 
title. —Note onthe habitat of the Naked-eyed Cockatoo (Cacaiua 
pm pis, Sclater’, by Alfred J. North. Living specimens caught 
near Burketown in North Queensland, now on view in Sydney, 
have been examined ; and there are specimens in the Macleay 
Museum from the Gulf of Carpentaria and from Port Darwin, 
and in the Australian Museum from Cambridge Gulf. The 
nole of interragation in the record of the habitat for this species 
given in the British Museum Catalogue of Psittaci [‘‘ South 
Aostralia (and also Northern and North-west Australia?’’)] may 
therefore be dropped.—Ovlogical notes, by Alfred J. North, 
(1. Ptilotis analuga ; (2) Lamprococeyx malayanus, —Observa- 
lio1s upon the anatomy of the ‘‘dumb-bell-shaped bone” in 
Ornithorhynchus, with a new view of its homology, by Prof. 
|. T. Wilson. The ‘‘dumb-bell-sbaped “ bone is not confined 
to the palatine region, but botb dorsally and posteriorly it is in 
intimate relation to the nasal septum. From the dorsal part of 
its hinder extremity it sends backwards a distinct vomerine spur, 
about 3 mm. in length, which is bifurcated posteriorly and 
grooved atong its dorsal horder, forming a splint for the ventral 
cedpe of the cartilaginous nasal septum. The tips of this bifid 
spur are connected with those of the anteriorly bifid end of the 
true vomer by means of a strong “ vomerine ligament,” varying 
in length from about 2mm. downwards. In coronal sections 
this ligament is seen to possess the same sectional shape as the 
vomerine spurs, and to be structurally and morphologically con- 
tinuous with the bone at either end. The vomerine spur lies 
quite dorsal to the palatine plate formed by the maxillz, and it 
extends backwards to a plane from 2-3 mm. bzhind the tip of 
the anterior median process of the latter, from which it is 
separated by an interval. This interval forms a wide passage 
cf communication 1 mm, vertically’, below the nasal septum, 
between the nasal cavities of opposite sides, and it is lined by 
columnar epithelium like the neigh bour.ng parts of these cavities. 
The ‘‘dumb-bell-shaped Lone” is a time ‘anterior vomer” 
formed by the fusion of bilaterally symmetrical balves; and 
both in its nasal and in its palatine relations it resembles the 
palatine lobe of the vomer in Calman niger. 
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MATHEMATICAL THEORIES 
LEE GNSS IME HIE YS, 


A History of the Elasticity and Strength of Materials. 
Vol. 1]. PartsI and Il. By the late Isaac Todhunter, 
D.sc., F.R.S. Edited and completed by Kar] Pearson, 
M.A., Professor of Applied Mathematics, University 
College, I.ondon. (Cambridge: at the University 
Press, 1893.! 

A Treatise on the Mathematical Theory of Elasticity. 
by A. E. 11. Love, M.A., Fellow and Lecturer of St. 
John’s College, Cambridge. Vol. 11. (Cambridge: at 
the University Press, 1893.) 

Introduction to the Mathematical Theory of the Stress 
and Strains of Elastic Solids. By Benjamin William- 
son, D.Sc., D.C.L., F.RS., Fellow and Senior Tutor 
of Trinity College, Dublin. (London; Longmans, 
Green, and Co., 1894.) 

Theory of Structures and Strength of Materials. Ty 
Henry T. Bovey, M.A., D.C.L., F.R.S.C., Professor of 
Civil Engineering and Applied Mechanics, M‘Gill 
University, Montreal. (New York: John Wiley and 
Sons. London: Kegan Paul, Trench, Trubner, and 
Co., 1893.) 

ROFESSOR KARL PEARSON is to be congratu- 

: lated on having brought his task, after nine years’ 

hard work, to a conclusion ; and the result would sur- 

prise Dr. Todhunter, the original projector of the treatise, 
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accord among elasticians in the results they obtain ; 
but then, to quote Rankine’s eloquent words from his 


'“ Preliminary Dissertation on the Harmony of Theory 


| 
| 


could he see the three large volumes, of 2200 pages and | 


1800 articles, which have grown from the notes he made 
for a madest history of elasticity. 
preparation of this history must have been enormous; it 
is the sort of work which is best left for a German to 
carry out; even the cutting of the pages is sufficient to 
give the reviewer a headache and mental indigestion. 

The assistance of Mr. C. Chree is gratefully acknow- 
ledged in the preface, also of M. Flamant, Professor at 
the cole des Ponts et Chaussées, Paris ; and the Syndics 
of the Cambridge University Press are thanked for their 
financial assistance in the production of the book. 

The part relating to St. Venant’s writings, which forms 
the first half of part i, vol. ii.,.was issued separately 
soine four years ago, and received notice in these columns 
in the number for March 20, 1890. 

It is impossible within any reasonable limits to give an 
idea of the developments which the subject has received 


The labour in the | 


at the hands of the various mathematicians whose work | 


is cited in the pages. A mere enumeration of the principal 
Mames—St. Venint, Rankine, Kuptfer, Wertheim, 
Zoppritz, Neumann, Nirchhotf, Clebsch, Boussinesq, 


Thomson and Tait, &c.—and the list of chief elasticians © 


given on p. xv., will show that the subject has attracted 
the attention of the principal analysts, who seek for the 
stimulus and dirccting influence of real physicial 
problems. 

It must be allowed that the mode of attack of some 
of these problems is, by reason of their extreme difficulty, 
calculated to shack the mathematical prudery of certain 
pure analysts; and also that there is not yet complete 
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and Practice in Mechanics”: ‘‘ The question in Practical 
Science is—whatl are we to do?—a question which 
involves the necessity for the immediate adoption of 
some rule of working. In doubtful cases we cannot 
allow our machines and our works of improvement to 
wait for the advancement of science ; and if existing data 
are insufficient to give an exact solution of the question, 
that approximate solution must be acted upon which the 
best data attainable show to be the most probable.” 

“1n Theoretical Science, the question is—IV’hat are we 
fo think ? and when a doubtful point arises for the solu- 
tion of which either experimental data are wanting, or 
mathematical methods are not sufficiently advanced, it is 
the duty of philosophic minds not to dispute about the 
probability of conflicting suppositions, but to labour for 
the advancement of experimental inquiry and of 
mathematics, and to await patiently the time when 
these sball be adequate to solve the question.” 

So far as concerns the analyst who despises the 
stimulus that arises from the contemplation of the difficul 
ties of an actual problem, the above advice in Theoretical 
Science amounts very much to what King Paramount says 
to the wise men of Utopia—“ Go and play in the corner.” 

A distinguished biologist once said to the editor of 
the present work, that he had for many years given up 
endeavouring to ascertain what others had done or were 
doing in his subject. To follow the great mass of con- 
temporary work meant to expend his time in historical 
investigations rather than in original research (p. 488). 
But the present volumes on the history of elasticity will 
save this expenditure of time, and enable the investigator 
to start where others have left off. 

The curious spiral lines, crossing at 45° the circles 
concentric with a punched hole, called Luder’s curves, and 
shown in the frontispiece of part ii., vol, i1., are interesting 
in confirming W. Carus Wilson’s theory, that plastic 
yielding of an elastic metal takes place chiefly by shear- 
ing in directions inclined at 45° to the principal tension. 
The subject has recently been discussed in the Compfes 
Rendus, by M. Hartman, who brings out these curves 
more clearly by biting into the steel with acid. 

Mr. Love’s vol. 1i. of his treatise on the mathematical 
theory of elasticity alsa completes the work, of which the 
first volume was noticed in NaturRE, April 6, 1893. 

A valuable historical chapter begins the volume, but 
we are puzzled tosee the authors of a well-known treatise 
on Natural Philosophy given as Kelvin and Tait; it 
might as well be said that the Duke of Wellington com- 
manded the British Forces in the Peninsula. 

We learn incidentally that the battle over the theory of 
the curved plate is still raging, and that the rival theories 
of Lord Rayleigh and Mr. Basset do not yet meet with 
the author’s complete acceptance; the investigations of 
Mr. Bryan and of the author on the wrinkling of the 
plating of a ship, and on the collapse of boiler flues, dis- 
cussed in chapter xxui., will do much to bring into focus 
the real points at issue. 

The problem of the spiral spring, with Kirchhotf’s 
kinetic analogue of the steady motion of a gyrostat, is 
treated in an interesting manner ; what is the modilica- 
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tion and the kinetic analogue when a helical wire is 
pushed into a helical tube, of a different curve? 

A search through Clebsch’s article in Crelle, t. 57, would 
reveal the clue to the construction of pseudo-elliptic cases 
ofthe general tortuous elastica, and thus also of its kinetic 
analogue in the general motion of a Top, The spherical 
catenary forms another analogue, and the special psendo- 
elliptic case, devised by Clebsch, has been constructed 
in the series of models of Brill of Darmstadt, so that a 
string of beads can be placed on a plaster sphere in the 
appropriate curve, 

Mr. Love has devoted careful attention to the examina- 
tion of different cases of elastic stability, familiar instances 
of which are to be seen around us, in the waving of the 
cornstalks in the field, the vibration of a fishing-rod or 
of the mast of a steamer, or the whirling vibrations of a 
rapidly rotating shaft ; an examination of the period of 
vibration at once assigns the limits of stability, as the 
place where the period of vibration becomes infinite. and 
afterwards imaginary. Thus the farmer can tell by the 
speed of the waves seen over the cornfield the appro- 
priate time for the harvest. 

The treatment of the wire generally, in chapters xiii.— 
xvili., is complete, and the graphical method of Fig. 30 
is very clegant ; but the period equation for lateral vibra- 
tions, 


ty 
is improved by being thrown into the equivalent form, 
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tank 442 = + tan 4m, or + cot 4m, 
of which the solution by a geometrical construction is 
readily etfected. 

We miss the theorems of the clasticity of cylindrical 
bodies required nowadays in the construction of built-up 
ordnance and in the wire gun ; the practical results can 
be exhibited very simply by geometrical constructions, 
merely requiring the drawing of a few straight lines. 

Prof. Williamson's treatise of 130 pages will serve as a 
very good introduction to the study of Mr. Love's work. 
Great attention has been paid to the notation and nomen- 
clature, and a suggestion of Prof. Townsend has been 
adopted which seems clear and simple ; however, we 
must not wander far from the system laid down in Prof. 
Karl Pearson’s history. 

The work concludes with a description of the models, 
devised by Profs. Alexander and Thomson, for illustrating 
Kankine's ellipse of stress. This model was exhibited at 
the Munich Mathematical Exhibition, where it attracted 
great interest. 

Vrof. Dovey s theory of structures will provide for 
Canidian and American engincers the information and 
exercises which our engineers derive from Rankines 
treatises; bit Rankine’s very condensed method of reason- 
ing ha» been expanded for the benefit of the average stu- 
dent, so that the present work runs to over S00 pages. 

It would be impossible to give a complete account of 
all the subject# discussed in the treatise within reason- 

ble hmit ; bit many elegant and novel theorems in the 
trea ment of the theory of the beam and cantilever are to 
he found, ilaetrated numerically by an appeal to exist- 
ing Mtrnctores of the largest scale ; in this respect the 
American ¢nyincer 1s at an advantage, as more bridge 
work of great dimensions comes under his notice. 

Incidentally, Prof. Bovey provides his engineering stu- J 
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dents with a complete treatment of statics and dynamics, 
treated episodically as required for a problem in hand; 
and each chapter concludes with a large collection of 
examples, by which the student can test the soundness of 
his knowledge: these examples are based in general 
upon existing realities, and form a great contrast to the 
old-fashioned Cambridge mechanical problems, which 
were generally geometrical or trigonometrical theorems, 
with only a slight flavour of mechanics. One or two of 
these problems, for instance, 47, on p. 220, and 60, on 
p. 221, will doubtless receive revision in a future edition; 
and Mr. Macfarlane Gray’s elegant constructions for the 
points of maximum piston velocity may then well find a 
place in p. 205. As the author writes for engincers, the 
gravitation unit of force is used throughout, and expres- 


. Wee We? : 
sions such as and © — abound in consequence. 
2g ae ee 
The confusion introduced by writing M for — h 
um 
> 


been carefully avoided, with all its attempted @ Jostertort 
explanations ; and for this mercy the engineering student 
owes a great debt of gratitude to Prof. Dovey. 

A. G. GREENHILL, 
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Students. By Douglas Carnegie, M.A. Pp. vi. 222, 
(London: Longmans, Green, and Co., 1894.) 
"| Beare object of this book is to help fairly advanced 
students ‘“‘ to recapitulate and co-ordinate the more 
important principles of chemistry before proceeding to 
more detailed and advanced works.” The book makes 
no claim to be regarded as a text-book ; it is intended ta 
be read along with the text-book, which it 1s meant te 
supplement, especially in those parts of the subject that are 
sometimes overlooked, but are needed, in the opinion of - 
the author, for “a liberal understanding of the science,” 
and in some of those parts that are thought to present 
especial difficulties. In his preface, the author says that 
“the seven chapters are really short and independent 
essays on the subjects of which they severally treat”; he 
also adds that “the attempt has been made to indicate, 
with due appreciation of perspective, the trend of modern 
research in its relation to the science as a whole.” } 
The tirst chapter, on “ Alchemy and the birth of scien: | 
tific chemistry,” 1s evidently to be looked on as intro~ 
ductory to the study of law and theory in chemistry. The 
second chapter introduces the student to chemical taws 
and chemical theories by sketching the “ Phlogistic 
period and the beginnings of chemical theory.’ The 
other parts of the science chosen for the display of the 
workings of Jaw and theory are chemical classification, 
the atomic theory, isomerism, and chemical equilibrium, 
The first and second chapters are chictly historical; 
they present in a clear and interesting style the chief 
features in the development of the general conceptions 
regarding clements, and changes of properties, from the 
early days to the overthrow of the phlogistic theory by 
Lavoisier. 
The distinguishing marks of this book are, in my 
opinion, clearness and suggestiveness. There are plenty 
of facts, and these are lucidly stated ; but when the baok 
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has been read, the student is not left fact-stuffed to suffer 
from mental indigestion, but is incited to intellectual 
activity and imaginative action. Many works on 
chemistry convey stale truisms to the student; some 
preach the kind of truth that makes a man drunk when 
itis ‘stagnant inside him.” This book suggests more 
than it asserts, and leaves the reader eager and hopeful. 
Take, for instance, the treatment of the well-worn sub- 
ject of mixtures and compounds in chapter iii.: the many 
forms in which the differences between these classes of 
substances are stated, oblige the reader to think as he 
reads; and the admirable way in which illustrations of 
the differences are drawn from the processes of applied 
chemistry, give an air of reality to the matter, and with- 
draw it entirely from the sphere of mere academic dis- 
cussion. The free use which is made of processes 
employed in manufactures to illustrate the laws and 
principles of the science, is much to be commended. 
The book deals for the most part with those portions of 
chemistry which require to be treated at once soberly and 
suggestively ; and, on the whole, the author has succeeded 
in combining breadth of view with accuracy of detail. 
The chapter on ‘‘ molecular architecture” well exemplifies 
the combination of these two qualities. But it seems to 
me that too much space is devoted in this chapter to 
Guye’s views regarding optical activity. The reader is 
thrown somewhat off the main track, and he does not 
readily recover the path. The chapter on the classifica- 
tion of compounds is not, in my opinion, so happy as 
many of the others. The author seems to be too eagerly 
pursuing definitions, which Hunter said are the most 
accursed of all things on the face of the earth. 
Would chemistry be much better off were perfect 
definitions of acid, base, and salt to be found? I 
very much doubt it. Indeed, I think one of the 
great advantages of chemistry is its freedom from 
definitions. The last chapter, on chemical equilibrium, 
enables the careful student to grasp the bearings of the 
tecent work in this department that has already pro- 
foundly changed the scope and aim of the science. It is 
just such an introduction to the study of chemical 
equilibrium as was wanted. 

It would be easy to find fault; it is always easy to find 
fault. I have preferred to point out some of the excel- 
lencies of this work. It is exactly what the title-page 
describes it—a companion-book for students of chemistry. 
The want of an index, however, is a serious blemish in 
the book. M. M. PATTiIson Mutr. 


CLIMATE AND LUNG DISEASE. 
Aero-Therapeutics ; or, the Treatment of Lung Ditseases 
by Climate. By Charles Theodore Williams, M.A., M.D. 
Oxon., F.R.C.P. pp. 186. (London: Macmillan and 
Co., 1894.) 
HIS work affords valuable information, not otherwise 
easily attainable, concerning distant health resorts. 
Modern facilities of locomotion have brought the Andes 
and the Karoo within easieraccess than Montpelier or Pen- 
zance at the beginning of the Victorian era. The world 
is now at the feet of the health-sceker, and our ocean 
steamers and trans-continental railways are day by day 
carrying an ever-increasing number of convalescents, It 
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is not necessary to have a yacht of our own if we would 
take a trip to the Fiords of Norway, the Grecian Archi- 
pelago, the West Indian Islands, or even to Japan ; per- 
fectly appointed steamers, with the comforts of a good 
hotel and the reliableness of an express train, are ever 
ready to convey us wherever we may desire. 

Dr. Williams, who, as President of the Royal Meteo- 
rolozical Society, might be expected to fill his pages with 
statistics and tabular statements, gives also his own 
experiences of travel, together with a sketchy outline of 
cases of disease distributed amongst the varied and world- 
separated havens of health. It cannot be doubted that, in 
chronic disease, the wise selection of health stations is 
often of vastly greater import than physic or even diet, and 
in these lectures we find a comprehensive epitome of the 
claims of the most valuable resorts within our reach. 

The description of the Riviera, given as it is by one 
with ample personal and acquired experience, is a valu- 
able part of the work, and is summarised thus :—‘‘ The 
winter climate of the Riviera is clear and bright, with a 
good deal of wind but devoid of fog or mist ; witha mean 
temperature of 8° to 10° higher than that of England, 
with half the number of rainy days and four or five times 
the number of bright ones.” 

Should the Riviera prove too stimulating, Ajaccio and 
Corsica are recommended. 

Algiers is too rainy in November, December, and 
January, though the neighbouring desert converts what 
would be a moist into a dry climate. 

Tangiers combines the warmth of the Mediterranean 
with the equability of the Atlantic, and is regarded as of 
yalue in some forms of phthisis. 

Among the many attractions of South California 
(visited by the author in 1892, are the fruits of South 
Europe and of the tropics, as well as the apples, pears, 
and apricots of old England, and strawberries all the year 
round. In the large towns, however, the noise of the 
cable and electric cars detracts from the comfort and 
repose so desirable for the invalid. 

The Australian health resorts are hot and dry; in inland 
regions are suited for young men with agricultural tastes, 
and threatened consumption. 

The value of sea voyages is clearly shown, but the 
author rightly places in a clear light the cruelty of allow- 
ing unsuitable cases to start off alone on a long voyage. 

The statistics of sea voyages come out well. It must 
be borne in mind, however, that patients sent to sea by 
a discriminating physician, and deemed fit to bear the 
vicissitudes and uncertainties of the voyage, are, on an 
average, of a more sturdy and hopeful type than those 
sent to Madeira, Egypt, or the Riviera. 

‘The voyage to the Cape is described as scdative, that 
from the Cape to Australia as bracing. The voyage 
through the tropics to the Cape, followed by residence in 
the South African highlands, is unquestionably great. 

It does infinite credit to Dr. C, T. Williams to have 
kept notes of his cases so systematically as to be able to 
Among the interesting 
conclusions at which he arrives is this: that, in cases 
of cavity in the lung, the saline atmosphere of the ocean 
promotes antiseptic changes, and so encourages the 
arrest of disease. 

In chapter iit., ‘On Barometric Pressure in Relation 
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to Health,” an interesting account is given of ‘ Caisson 
Disease” and “ Divers’ Disease,” due to too sudden ex- 
posure to change of atmospheric pressure, when working 
under deep water, as in the construction of the Forth 
Bridge. The disease begins with pain and sickness ; 
paralysis of the lower limbs sets in, and death may occur 
speedily. A pressure equal ta that of four or even six 
atmospheres is thus sometimes borne, and, if gradually 
attained, is not necessarily injurious. 

In the ‘Compressed air bath,” at the Brompton 
Hospital, the pressure rarely exceeds an addition of 
to Ib. to the square inch, or % of an atmosphere. Half 
an hour is given to reach this pressure, it is maintained 
for an hour, and half an hour is occupied in reducing it 
to the natura] pressure ; thus al! danger of su'iden change 
is taken away, and it is found that, in asthmatic cases, 
marked benefit is often secured by the compressed air. 

The value of rarefied air, as at Davos, St. Moritz, or 
Denver is great ; the analysis of cases thus treated shows 
animprovement in { of the cases. 

“ In general results, the English home counties yield 
the smallest percentage of ‘improvement,’ and the 
largest of ‘ worse.” Next comes the Riviera, not much 
better ; then, with a rise of 12 per cent. ‘improved,’ are 
sea-voyages, the percentage of ‘worse’ being still large. 
‘High altitudes’ win easily in all categories, with their 
83 per cent. ‘improved,’ and only 144 per cent. ‘ worse.’” 

It must be admitted there is strong evidence in favour of 
high altitude treatment. The value of such comparisons 
would be enhanced if we could be certain the patients 
pursuing different forms of climate treatment conformed 
to the same rules of hygiene and dietetics. 

The concluding chapter of the book, ‘On the High 
Altitudes of Colorada,” gives the results of Dr. Theodore 
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Like many another beneficent discovery, that of 
Cardano was long in finding recognition, and, although 
there were isolated cases instructed in Spain, England, 
Holland, France, and Germany, it was but a century and 
a half ago that the theory began to be put into practice. 
Paris claims the merit of giving the first start to the work 
of benevolence, Abbe de L’Ep¢e there establishing his 
school in 1760, similar institutions rising in Dresden and 
Edinburgh about the same time. From such a beginning 
has sprung a work which, though carried on for the most 
part in silence, stands foremost in the philanthropic 
labours of the world—a work that must have brought 
light and happiness to many thousands of our less for- 
tunate brethren, and been the means of developing valu- 
able intellects which might otherwise have been lost to 
the community. Some idea of its quiet but steady 
progress may be gained from the following facts:—In 
1836 there were (34 schools for the deaf in the world, in 
1883 there were 397, and in 1893 the number had risen 
to 435. In the United States fifty years ago there were 
but six schools, in Canada and Mexico none, whilein the 
three volumes before us are the histories of 79 schools in 
the United States, seven in Canada, and one in Mexico, 
which instruct, respectively, 7,940, 682, and 34 pupils. 

True charity works, as a rule, in the dark ; the outside 
world knows little as to its achievements, and seems to 
care as much. Here, however, can be learned something 
of its labours in one direction and its untiring energy 
appreciated. We hear little about similar institutions in 
this country, although they certainly exist, and a volume 


| compiled on similar lines to the one at present under 
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Williams’ recent visit to Denver, and is thus epitomised : / 


“The climate of Colorado is dry and sunny, with 
bracing and energising qualities, permitting outdoor 
exercise daily throughout the year. It has rescued 
many consumptives from a life of invalidism. Its ex- 
hilarating influence may be traced in the wonderful 
enterprise which the Colorado people have shown in 
developing their country. Thirty years ago Denver 
did not exist; itisnow a well-built and well-organised 
city of 150,000 inhabitants.” 

lhis short survey must suffice to show that in the 
work before us facts are collected and arranged 
which cannot but prove of essential service to the 
public, and especially to the medical profession seekin ¢ 
the newest information concerning aero-therapeutics. 


OUR BOOK SHELF. 


Histories of American Schools for the Deaf, 1817-1893. 
iedited hy Edward Allen lay, Ph.D. In three volumes 
“Washington, D.C.: the Volta Bureau, 1893.) 


Four hundred years ago the great double-continent of 
America was discovered, and almost contemporaneous 
with that event was a second discovery of, perhaps, less 
apparent but no less real importance. In the fifteenth 
-entucy Rodalphus Agricola recorded the first instance 
ofa deaf mute who learned to read and write, and not 
long afterwards Girolamo Cardano, a fellow-countryman 
of Columbus, insisted that the instruction of individuals 
thus afflicted was possible though difficult, and, going 
farther, stated clearly the principle on which such 
instruction depends. 
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review would be welcome to al] who have to do with deaf 
persons. This book, prepared for the Volta Bureau in 
commemoration of the four-hundredth anniversary of the 
discovery of America, contains, as we have said, the 
histories of eighty-seven schools for the deaf and dumb. 
These histories, which fill three large volumes, were 
nearly all prepared by the heads of the schools, and, 
many of them being written by the deaf and dumb them- 
selves, they form a lasting monument of the excellence 
of the work done. By the help of excellent portraits and 
photographs the information to be gained is made ex- 
haustive, and the reader becomes acquainted not only 
with the work done, but with the lives of many of the 
workers, lives which are worthy of a place among those 
who truly follow in the footsteps of Him who ‘“ made the 


deaf to hear and the dumb to speak.” 
P. MACLEOD YEARSLEY, 


Monograph of the Stalactites and Stalagmites of the 
Cleaves Cove, near Dalry, Ayrshire. By John Smith, 
Vice-President of the Geological Society of Glasgow. 
(London: Elliot Stock, 1894.) 

Tt author has taken advantage of the opportunity 
afforded by the exploration of a cavern in the Lower 
Carboniferous Limestone, to study the various forms of 
deposit produced by the percolating waters. 1le appears, 
from his preface, to be under the impression that nothing 
has been previously written on the subject of stalagmitic 
deposits,and no references to any earlier literature occur 
in his pages. This is unfortunate, as a study of the 
writings of Cohn, and others who have investigated the 
action of plants in promoting the deposition of calcium 
carbonate, would have helped him to solve some of the 
difficulties he has experienced. 

The author classifies the different forms of deposit 
as “a stalactite” (when it isa pendent icicle-like mass), 
4 stalagmite” (when a similar mass, rising from the 
floor), ‘‘sheet stalagmite,” “ wall stalagmite,” ‘ tear- 
bands,” “ribs” and “combs,” all of which terms explain 
themselves. He would have done well to consult a 
hotanist before applying the name Gaé/ionella to the 
“confervoid filaments” fnund in the chalybeate water, 

The 18 pages of text are illustrated by 36 plates, 
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including 107 figures, roughly drawn, but characteristic. 
They show most of the common and seemingly capri- 
cious forms assumed by stalagmitic deposits. Certain of 
the observations are somewhat trivial, such as the refer- 
ence to the “profile of Gladstone” in the centre of one 
stalactite, and the comparison with the ‘“‘hind-quarters 
of an elephant” in another. The author has not availed 
himself of the assistance which would have been obtained 
by examining thin sections of the deposits under the 
microscope. 


Botanical Charts and Definitions. By Miss A. E. 
Brooke and Miss A. C. Brooke. (London: G. Philip . 
and Son, 1894.) 

Ir is notorious that examinations in elementary 

practical chemistry are frequently little more than tests 

of capacity for remembering analytical tables. This 
little book will serve the same purpose in botany that 
tables of analysis do in chemistry. In thirty-four pages 
the authors summarise the work reqnired for the South 

Kensington (Elementary) and the Oxford and Cam- 

bridge Juniar Loca] Examinations in Botany. Charts and 

definitions are given of sub-kingdoms, classes, orders, and 
tloral whorls; of root, stem, leaf, inflorescence, and fruit. 

These, with definitions of terms of cohesion and ad- 

hesion, enable the student to classify a plant on the lines 


of the table of analysis with which the book concludes. , 


We are afraid that the compilation will induce cramming 
for the examinations for which it is intended ; but if this 
be avoided, and the charts are only used as supple- 
mentary to oral teaching and demonstration, they will 
help students to acquire a clear view of the relation and 
arrangement of the parts of a plant. 


The Great Globe: First Lessons in Geography. 
Seeley. (London: Seeley and Co., 1894.) 
A SIMPLY worded and instructive primer of geography, 
printedincleartype, and illustrated with numerous cuts and 
diagrams. The bonk does not merely consist of lists of 
lengths of rivers, heights of mountains, populations 
of cities, and similar statistics, but is a compendium 
of facts calculated to interest the young reader, and, 
at the same time, to add considerably to his know- 
ledge. There is a little too much of the goody-goody 
style of writing about missionary enterprises, bu. that is 
the only point we are inclined to criticise. Tales of the 
torturing of converts and murdering of missionaries are 
apt to create in children a morbid state not at all 
desirable, and they can very well be omitted without 
making a work on geography any the less interesting, 


By A. 
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[Vhe Editor does not hold himself responsible for opinions cx- 
Pressed by his correspondents. Netther can he undertake 
to return, or to correspond with the writers of, rejected 
wianuseripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications, ] 


Tritubereuly and Polybuny. 


IN all the speculations on the original type of the mammalian 
molar, beginning from Riitimeyer (1863), we find that a simple 
cusp or cone is, with perfeetly logical reasoning, considered ‘uv 
he the primitive farm from which all others are derived. The 
error, fatal in its consequences, consisted in the fact that all the 
teeth possessing such a simple form, whether recent or fossil, 
high or low in the system, have for a long time likewise been | 
considered to be primitive ; so that the only problem remaining 
to be solved, seemed to be totrace back the intermediate stages 
between the more or less complicated molars of recent mammalia 
and the ‘simple reptilian cone.” 

The cretaceous deposits having long failed to throw light upon 
the obscure reiations between the comparatively scanty mesozoic 
maprmalian teeth and the tertiary and existing farms, we were 
reduced to make the best of the oldest tertiary faunas. It is | 
from the discovery of the lower eocene Puerco beds that the | 
establishment of the tritubercular theory dates, Cope having | 
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traced the superior molars of placentalia to a ‘‘tritubercular, ’ 
and their inferior molars to a ‘‘ tubercular sectorial” type, both 
of which he found to be of overwhelming preponderance in the 
Puerco beds, the oldest known deposits of tertiary mammalia. 

I have elsewhere } raised objections to the inferences drawn 
from the Puerco fauna, and now one of the most strenuous de- 
fenders of tritubereuly has, with his own hands, undermined 
the stronghold of the theory, by denying the Puerco fauna the 
claim to be in ancestral relation with later faunas, for he con- 
siders this old fauna to be merely ‘‘an independent radiation of 
placentals, like the Australian radiation of marsupials.” ” 

Owing especially to the perseverance of Prof. Marsh, cre 
taceous mauimalia were discovered in due time. The principal 


, characters of their molars can he grasped at once by a single 


glance at the two beautiful and highly instructive plates pub- 
lished hy Prof. Osborn, in December last.? 

Whoever examines with an unbiassed mind the molars figured 
in the latter plate, must receive the impression that the term 
“*trituherculate ” applied (o them can stand only upon the /ucus 
@ non lucendo principle. Speaking for myself, I cannot consider 
to be tritubercular, molars which consist of from five to ten 
tubercles ; therefore the teeth represented on V’l. viii, in my 
opinion are polybunous (multitubercular), as well as those of 
Pl. vii., though ina different manner. Prof. Osborn informs 
us that the former ‘‘include a variety of forms just emerging 
from the primitive tritubercular stage’’ (the italics are mine, 
“lending overwhelming proof, if any more were needed, of the 
unity of origin of the molar types of the higher mammalia, from 
a tritubercular stem instead of from a multitubercular, as 
Forsyth Major has suggested.”+ I suppose that by ‘‘ primitive 
tritubereular molar”? we are intended to understand a molar 
which is in fact tritubereular sense strenuo, namely, composed 
of no more and no less than three cusps arranged ina triangle ; 
but I fail to discover in the pages which follow the above 
quotation, the proofs for the various assertions it contains, 

In order to explain why for such complicated molars as those 
on the precited Pl. viii, the designation ¢rifubercular is main- 
tained, it must be recorded that this name is said to be meant 
to imply that the two outer cusps (paracone, metacone) and the 
single inner one (protocone) in upper molars, as well as the 
three anterior cusps (two inner and one outer) in lower molars, 
generally the best developed of all the cusps, are to be cen- 
sidered as typical, primitive ; whilst the remainder, namely, the 
intermediate and all the others of superior molars supposed to 
play a subordinate part, as well as those composing the heel of 
inferior molars, are considered to be later additions 1o the crown. 

It has not, however, been shown, and I deny, that the pre- 
dominant cusps have always heen such, and that the inter- 
mediate ones, as well as the inferior heel (talonid), are of later 
origin than the former, and have always been in a subordinate 
position with regard to them. Without searching farther than 
what is to be seen on PI. viii., IT state that the figures F are not 
in favour of the assumption that two of the supposed primitive 
cusps, the paracone and metacone, are always the best deve- 
loped ; externally to them, we have here two superadded cusps, 
the ‘‘parastyle” and ** metastyle,'’* which are in a much better 
state of development than the reduced two ‘' primitive ” cusps. 
The latter, as the other figures of the plate suggest, may only 
gradually have acquired their predominance by supplanting 
the ‘styles,’ which in other patierns have become mare or less 
obsolete. On the whole, the superior molars of these “ tri- 
tubercular” cretaceous mammalia can hest be compared with 
those of Didelphyidic, as was done by Marsh, or to speak more 
guardedly, rather with the /olyprotodontia in general, the 
principal differences between the two consisting in the fact that 
the cretaceous fornis are more complicated. 

From the seemingly subordinate condition of the ‘‘heel” of 
lower molars, as compared with their anterior portion, it does 
not follow that the former is of later origin; the difference 
between the two in vertical extension obviously depends on one 
or more of the cusps of the so-called trigonid having secondarily 
hecome more elongated, for brachydonty and not hypsodonty 1s 
the original condition, Ifthe heel were a later addition to the 

1 PP ZS. 1893, p. 198-199. 

210, KF. Osborn, “The Rise of the Mammalia in North America,” 
pp. 3o31. (Boston. 193.) 

4 t,t. Osborn, ' Vosst] Mammals of the Upper Cretaceous Beds." (Andé. 
An ie Nat. ist. ¥. 1893. pp. 311-330, pl. vii.-viit.) 

5 of fear homolcgues, by the way, may be found traces in the molars f 
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crown, we ought to find it in a more or less incipient stage in 
such remote forms as the cretaceous mammals, whereas the very 
reverse is the case, as admitted by Osborn himself ;! in them 
the heel is mostly better developed than in such of later forms, 
marsupial or placeatal, which morphologically most closely 
2pproach them. 

So that, in conclusion, the superior as well as the inferior 
molars, far from ‘‘just emerging from the primitive trituber- 
cular stage,” are more remote from it, both morphologically and 
chronologically speaking, than the tertiary and living forms. 

According to the tritubercular theory, the so-called quadri- 
tubercular superior molars (composed of four principal cusps’, 
were derived from the tritubercular pattern hy the addition of a 
postero-internal cusp\ hypocone). In order to test the value of 
this hypothesis, let us see what relation the cusps of the superior 
bear to those of the inferior molars. In a ‘‘ quadritubercular” 


mammal, ¢.¢. Ertnacens, the antero-internal cusp (protocone) ° 


of a superior molar works as a pestle in its mortar, below 
which is the posterior valley, formed chiefly by the talonid, 
whilst the hypocone functions in a similar manner in the hinder 
molar’s anterior valley, formed by the trigonid. According to 
the theory, the superior ‘‘talon” (hypocone) and the inferior 
“‘talonid,” are later additions to the crown : from this it would 
follow that the phylogenetically older of the two superior pestles, 
the protocone, was preformed before its mortar, and ztce ver. 7, 
the posterior of the two mortars was in existence long before 
its pestle, the hypocoae; so that the second pestle and the 
second mortar would make their appearance only in a distant 
future or never appear at all, the function of ¢iefr respective 
mortar and pestle thus remaining for ages sinecures. The fol- 
lowing reasoning, which appears (o me more logical, may, how- 
ever, be not unworthy of consideration. Starting from the 
assumption that the more complicated pattern, in our special case, 
the ‘‘quadritubercular ” molar, is primitive as compared to the 
tritubercular, we had originally, viz. in the ancestral form of tri- 
tubercular molar, two superior pestles working in the two inferior 
mortars, as in the case of the recent Erinaceus. According to 
this view, the tritubercular type is derived from the quadrituber- 
cular, by the gradual suppression of the posterior pestle (hypo- 
cone,, furi fa su withthe reduction or suppression of its mortar, 
the anterior valley, formed by the trigonid, 

The impropriety uf the term ¢rituiercu/ar, as applied to many 
patteros which in reality are mulutubercular, is apt to create not 
a little confusion. Partially to this circumstance I ascribe some 
obviously contradictory statements to be met with in Mr. 
Go odrich's recent letter in this journal: On the tritudercular 
theory,? as well asin a previous paper by the same author, to 
which he refers us for further information as to his views on the 
primitive mammalian molar. 

On looking at the conclusions contained in the appendix (“ On 
the primitive mammalian molar”) to Mr. Goodrich’s valuable 
paper on the mammaha from the Stonesfield slate, I felt gratified 


to find that he considers it extremely probable that the molars ‘of : 


the ancestors of both Monotremes and Ditremes were of an in- 
detinite multituberculate pattern,” because 1 had far years 
advocated the view that the mammalian molar is derived from 
a polyhunous form, a view in favour of which | have reopened 
the discussiun on a recent occasion.'! So, 1] naively believed at 
first that it was for this reason my paper was recorde] in Mr. 
Goodrich’s List of References. My ratification was, however, 
contiderably abated on finding that | am merely alluded te ina 
footnote, where | am stated to have expressed views which are 
the very reverse of those which every attentive reader will find 
in my paper to whch her fers. 

In his letter on the tritubercular theory, Mec. Goodrich 
states :—‘' There t much evidence for the view that the upper 
molars of the pro-mammalian ancestors were of the trituber- 
cular, and the lower molars of the tubercular-sectorial types ; 
in fact, T think, we cannot d> better than accept Prof. Cope's 
generali ation, if not as a definitely established theory, at all 
events as an excellent working hypothesis .. . that the superior 
molars of both ungulate and unguiculate mammalia have been 
denved from a tritubercular type; anl that the inferior true 


molare of both have beea derived from a tubercular-sectorial 
type." 

Yul. t. Osborn, ' I W Mamoale of the Upper (retaccous Feds,” 
(Met Am Yee Not het v. iy p 


Nar @F, May 9.1874. po 07 


"On the F Mammaiafiam itr 5 onelhiekl Slate (Quart, J ara. 
Mir, Serene, vole xeev Mage pp 42-0). 
{2 AaB, Sie Vp tpt -o4 
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T would put the following questions :— 1) How does this 
last statement agree with the one above quoted from Mr. 
Goodrich's former paper, referring 10 ‘‘the ancestors of both 
Monotremes and Ditremes?"' For these alone can be alluded 
to by the term ‘*Pro-mammalia.” (2) How does the accept- 
ance of Cope’s “‘ generalisation,” quoted by Mr, Goo:trich, and 
which is the very quintessence of the tritubercular theory, agree 
with his criticism of this same theory in the beginning of his 
paper, where he exclaims, ‘‘ Never hefore have its weaknesses 


I leave Prof, Cope to reply to Mr. Goodrich’s implication, 
that he extends the tritubercular and tubercular-sectorial types 
to the molars of the ‘* Pro-mammialian ancestor.” 

C. I. ForsytH Major. 

Natural History Museum, 

S.W., May ro. 


The Determination of Latitude and Longitude by 
Photography. 


LaTiITupDE and longitude may be determined on shore with 
considerable accuracy by means of an ordinary photographic 
camera ; and this method will, ] think, prove useful for several 
reasons. ‘The observation part of the business, which consists 
in taking the photographs, is separated from the measuring and 
calculating part, and may be performed by different persons 
at different times and places. Jor takiag the photographs no 
scientific apparatus is wanted besides the camera and a watch, 
the latter to measure intervals of not more than a few hours 
with an accuracy of a second or so. Anyone may easily be 
instructed to take the photographs, as no mathematics and very 
little astronomical knowledge are wanted, only the measuring 
of the plates and the calculation requiring some scientific 
training. 

Ll will first describe the determination of latitude. The 
general plan is well known to astronomers; it is here only 
adapted to the use of an ordinary camera. 

If the lens is directed to the zenith, and the stars are allowed 
to draw their trails over the plate, it will evidently be possible 
to determine the latitude from the plate, provided the point of 
the plate is known which corresponds to the zenith. Now this 
point may be found in the following manner :—Let the camera 
float and be turned while floating. Tt will tura exactly round a 
vertical axis. The zenith will then be the only poiat of the sky 
whose corresponding point on the plate will remain unaltered. 
‘The way I arranged the experiment was this :—I placed the 
camera in a rectangular tin box, lens upwards, fixing it firmly 
by wedges. The box was ballasted so as not to be capsized 
when tloating., Photographic plates will do as ballast, but it is 
better to take a plate of lead, which brings the centre of gravity 
lower down, and thereby increases the stability. 1 then filled 
a second rectangular box, somewhat larger than the first, with 
so much water, that when the first box floated in it, the mms of 
both boxes were in the same plane. Two opposite points oa 
the rim of the inner box were fastened to the rim of the outer 
one, each with two strings, forming an obtuse angle. This pre- 
vented the inner box from turaing during an exposure. The 
strings need not be tight, as the forces they have to resist are 
small. 

Having placed the whole apparatus on a firm table in the 
garden, 1 removed the cap from the leas, As the trails of 
brighter stars may generally be measured more accurately than 
those of faint ones, I exposed long enough for a star of the third 
magnitude to pass sufficiently near the zenith to appear on the 
plate, .\fter replacing the cap, I turned the whole apparatus 
carefully through an angle of 1S0 . For this purpose I had pressed 
a row of flat nails into the board along one edge of the outer 
box, and haviny turned it, I let the same edge of the box touch 
the row of nails from the otherside. Before again removing the 
cap, 1] waited about three minutes to allow the oscillations of 
the water and the inner box to subside. The second exposure 
I] made long enough for the image of a star of about the third 
magnitude to be thrown on the plate during the star's culmina- 
tion near the trail of the star of the first exposure. In order to 
see that it is possible to determine the latitude from this plate, 
imagine first the trails of the two stars to touch, ‘That would 
be a proof that they had passed the meridian on different siles, 
but at the same distance from the zenith. The mean of their 
declinations, taken from the almanacks, would therefore be equal 
to the distance of the zenith from the equator that is equal to 
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the geographical latitude. If, on the other hand, the trails of 
the two stars do not touch, their shortest distance may be 
measured, Now the distance of the trails of any other two stars, 
which appear during the same exposure, will, when their declina- 
tions are taken from the almanacks, enable us to calculate what 
angle approximately corresponds to a certain length, the 
approximation being close for small lengths. Thus we are 
enabled to calculate what the declination of the second star 
would have been, if its trail had touched the trail of the first 
star, and thus the latitude may be found. 

Generally there will be the trails of several stars in both ex- 
posures available, so that one plate will allow of several deter- 
minations, and thereby of an elimination of errors. ‘The results 
of seven plates, taken on different nights in my garden in Han- 
naver, Germany, will give an idea of the acenracy. 


52° 22'*50 
Re” ons 
52° 22'°47 
525 22:75 
52° 22''90 
52522095 
52° 22''g0 
Mean: 52 22''72 (mean error of a single 


plate =vu':2). 


According to the Preussische Landesaufnahme the latitude 
should be— : 
ele aay 


The same plate may also serve to determine the deviation of a 
watch from local mean time, if the time of the watch is noted 
each time the capis withdrawn and replaced. Imagine, first, 
that a star was photographed whose declination coincided with 
the geographical latitude, and imagine that the box could he 
turned infinitely quickly without any oscillations being started. 
If we then found that the two trails of the star corresponding to 
the two exposures touched each other at one end, the end corre- 
sponding to the moment the box was turned, we might conclude 
that the star at this moment was in the zenith. For there alone 
the image of the star would remain unaffected Ly the turning of 
the plate. Now, we can calculate from the almanack the 
local mean time of the moment when this particular star cul- 
minates, and this would give us the deviation of our watch 
from local mean time. Imagine now the box had not 
been turned at the moment the star culminated, but, say, 
ten minutes later. Then the two trails would not have cne end 
in common. ‘The ends corresponding to the moment when 
the box was turned, would be on opposite sides of the zenith 
at the same distance from it. Now we should be able by the 
length of the trails to determine what interval of time corre- 
sponds to a given length, and so the plate would show us that 
the culmination of the star took place ten minutes before the 
box was turned. If the box is not turned very quickly, the in- 
terval after replacing and before removing the cap must be 
taken into account. But it is evident that we can calculate 
where the ends of the trails would have been if the box had 
been turned infinitely quickly. If there is no star that passes 
exactly through the zenith, we must take one that passes near 
the zenith. This will alsodo. By the ends of the trails we 
find which point of the plate corresponds to the zenith, and at 
the same time we can, by the trails and their ends, find out the 
line representing the meridian. This gives us the necessary 
data for finding the deviation of our watch from Jocal mean 
time. For a star near to the zenith a small error in the direc- 
tion of the meridian will make very little difference. I have 
spoken of the ends of the trails as a means of determining local 
mean time only for the sake of simplicity. 1t is far preferable 
to proceed differently, and to interrupt the first and the second ex- 


posure a number of times, thus causing as many interruptions of | 


each trail. Five seconds or less will do very well for the length 
of an interruption, These interruptions are preferable to the 
ends, because they are symmetrical, and their middle can with 
more accuracy be brought under the cross-hairs of a micro- 
meter. My lens having a focus of about 24 cm. made one 
minute about equal to 0°6 mm. on the trails of stars that cul- 
minate near the zenith. With a micrometer it is not dillicult 
to measure exact within 0'01 mm. which is equivalent to one 
second of time. 

If by the help of a chronometer Greenwich mean time were 
known at the place where the photograph was taken, the 
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longitude would thus also be determined. But a chronometer 
can be dispensed with if another photograph is taken of the 
moon and the stars. For this purpose the camera is taken out 
of its box, directed to the moon, and fixed as firmly as passible. 
A number of instantaneous photographs of the lunar disc are 
then taken, all ou the same plate, at intervals of not less than 
two minutes, to prevent the images from overlapping. The 
camera must be touched as little and as gently as possible, so 
that it may remain in the same position. After a number of 
exposures, say six or eight, the camera is shut until the moon 
has quite gone out of the field. The cap is then again 
removed, and the stars draw their trails over the plate, interrupted 
kere and there, the lens being now and then covered for five 
seconds. If the local mean time of the instantaneous exposures 
of the lunar dise and of all the interruptions is known, the 
Greenwich meantime may be found from the plate. One may 
apply three different nethods. Either one can determine the right 
ascension of the mnon or the declination, or one can measure 
lunar distances, I have tried all three, and prefer the second, 
provided the moon is nat near the maximum or minimum of her 
declination. For the slower rate of change of declination 
is made up by the greater accuracy with which it can be 
measured, on account of the trails being lines of constant declina- 
tion. Each image of the lunar disc allows a separate deter- 
mination, so that the final value is the mean of a number of 
determinations. (For the details of measuring, see my article in 
the Zeitschrift fir Vermessungswesen, August 1893.) 

The results of one plate for the difterence of Greenwich mean 
time and local mean time were by the three methods— 


39°1 minutes 
Som ” 
386 
Mean 38°93 Bp 
while the true value is 38°943. This very close coincidence 


must beconsidered accidental. But 1 think one can well rely 
on the determination from one plate not differing more than 0°2 
minute from thereal value. When exposing for a longer time, 
the dew will sometimes condense on the lens, and render it 
opaque. To prevent this, I place a screen before the lens with 
a hole init a little larger than the lens. The screen keeps 
the lens from cooling below the temperature of the surround- 
ing air, and thus removes the cause for the condensation of dew. 
When determining the latitude the screen was arranged as a lid 
of the outer box, and served at the same time to protect the 
camera from gusts of wind. C. RUNGE. 
Technische llochschule, Hannover. 


Sodium and Uranium Peroxides, &c. 


IN your notes of May 17 you give an account of work done 
by Prof. Poleck on the action of sodium dioxide on the salts 
of various metals, from the Zertc/i¢te of May 8. 

Some of this work has been already recorded by other 
observers who used either sodium dioxide or hydrogen dioxide 
in alkaline solutions. 

In the Fourna/of the Chemical Society, 1577, pp. 1-24, and 
pp- 125-143, 1 gave papers on the reactions of hydrogen dio- 
xide, and described its action on uranium salts both in acid and 
in alkaline solutions. I do not wish, however, to say anything 
onamere question ol priority, but simply to point out in- 
accuracies in the formulz given in NATURE from the Bev ichte. 

Prof. Poleck gives for sodium peruranate the formula 
Na,U,0,. 8H,0. This either involves the use of the old 
atomic weight of uranium, half of that now adopted, or it means 
that his salt is exactly like that prepared by me in every respect, 
excepting that it contains twice the proportion of uranium. 
Assuming the atomic weight at approximately 240, the correct 
formula of sodium peruranate is Na,UO,. SHO (Forrnal of 
the Chemical Society, 1877, p. 139). 

I also showed that hydrated sodium dioxide is readily 
obtained on adding alcohol to mixed sodium hydrate and 
hydrogen dioxide solutions (p. 125), so that the materials used 
by Prof. Poleck and myself are ptactically the same. 

The uranium compounds are interesting as examples of a 
special highly oxidised type (see Mendelceff’s ‘‘ Principles of 
Chemistry,” vol. ti. p. 244), also as throwing light on the nature 
of certain analogous but unstable bodies, such as perchromic acid. 
(Fournal of the Chemical Society, 1877, pp. 7-8). “This was 
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further confirmed by Dr. C. Ilaussermann last year, who has 
isolated a definite crystallised sodium perchromate, as described 
in the Fournal fur Praktische Chemie, quoied in NATURE in 
the nates given July 27, 1893, p. 300. THOMAS FAIRLEY. 


Cataloguing Scientific Papers. 


THE recent circular issued by the Royal Society anent the 
indexing of scientific Jiterature affords me a pretext for suggest- 
ing in your columaos a reform which | have long thought to be 
urgently required. It is that henceforward all scientife publica- 
tions should be issued in only one volume per annum —in parts, if 
necessary, but consecutively paged and with only one index— 
and that this volume should be primarily referred to by the year 
of us publication, #o¢ by its number since the first issue of the 
publication, Two advantages would acerte from this system. In 
the first place, the date of all quoted work would be fixed ; inthe 
second place, the finding of the abstracts of papers publishee 
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elsewhere, printed inthe journals of scientifte societies, would be | 


rendered more easy. A 
benefits are not trivial. For example, suppose an author refers 
toa paper by Smith published in Narure, vol. xi. |] have not 
may I he pardoned for saying so!) the slightest idea when 
NATURE was first issued, nor do I remember whether one or 
two volumes of this penodical appear per annum. | am there- 
fore totally in the dark as to whether Smith’s work is one year 
old or twenty years old, and consequently 1 am ignorant whether 
he is likely to have used the most modern appliances in his re- 
search, an‘l whether he is likely to have been contradicted by 
subsequent observers. Again, [ am referred by an author toa 
paper by Schmidt, in the Aerichte of the German Chemical 
Society, vol. xx. Not possessing this journal, I hope to be able 
to find an abstraet of the paperin question in the Zourmz/ of the 
Chemical Society, to which I subseribe ; but as 1 have no notion 
in what year vol. xx. of this Berichte was published, 1 have to 
search through numerous indexes in order to find the abstract. 
A-search for previously published work is already sufficiently 
ditiieu]t to cause many to shrink from the task ; ten years hence 
it may be expected to be the most laborious and thankless work 
which the investigator has to perform. A, G. BLoxanM, 
May 19. eo 
Clavatella Prolifera. 


Tunis hydrozoan may be added tothe list of the Jersey marine 
fauna. It occurs in rock pools on the higher littoral between 
the Point des Pas and Gorey, and probably at other places 1ound 
the enast. 1 often found three or four colonies in one small 
pool ; but the number of polypites in a colony was very small— 
generally two or three, rarely four, and only in one ease five. 
The stolon runs along in the chinks of the Melobesia that grows 
over so many of the pools, hence it is not an easy matter to 
obtain specimens there. The walking-buds, however, were 
fairly plentiful. 

May I ask if any correspondent of NATURE has ever seen the 
walking-bud of //estherta, in which both extremities of the 
hifureated arms are sail to consist of a ball of thread-cells ? 

Miayee2. HEXRV SCIERREN. 


THEE DESTNUCTIVE ETRFEGLS OF SMM £7 
POSE Cie ae 
“THI. ettects of sinall projectiles when driven at high 
velocity through the tissues of the brain have 


little reflection wiil shaw that these , 
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But imagine, further, that the hard and soft substances 
just mentioned are the skull and brain respectively, what 
will happen then ? 

This is the pathological part of the question, and it is 
one of the greatest moment ; for whereas itis true that a 
few persons do survive being shot in the head, the large 
majority die; and if is my object to show you how a 
combination of physical and pathological experiments 
has revealed the reason why the majority do die, and re- 
vealed it, fortunately, so distinctly as to suggest means 
for warding off the fatal result. 

(1) Physical Constderations.—First take the case of a 
bullet tlying through the atmosphere. Here inthis 
extremely beautiful photograph, kindly lent me by Prof. 
Boys, you observe that the bullet drives before it a wave 
of compressed air. Now this compressed air-waye is 
what is popularly called the wind of the shot, and to it 
used to be ascribed by military surgeons a certain pro- 
portion of deaths. The origin of this theory is difticult 
to discover, as the only case I am aware of in which the 
fost mortem examination did not reveal hemorrhage, 
fracture, &c. indicating that the shot had actually struck 
the bady though without injuring the highly elastic 
skin) is the instance given by the great Russian military 
surgeon Pirogoff, in his interesting surgical experiences 
of the Crimean war, Even this instance finds @ friovt a 
more reasonable explanation in syncope, and we shall 
see directly that the wind of the shot not only cannot, 
under any circumstances, kill a man, but also that its 
energy is far too slight for it to have any destructive 
effect whatever. It is rather curious to find that but few 
attempts have been made directly to estimate the wind 
of the shot, and those by Pelikan and others are only for 


, large shot and by too coarse methods to be applicable 


always excited the deepest interest, for very obvious | 


reasans 

This interest must always be two-sided, namely : (1) 
Physical; 620 Pathological; and it is upon these two 
points of view that I propose to speak to you this 
evening, 

Ceanceive a cylindrical biflet with a conical head tly- 
ing through the atr some ten or fifteen times faster than 
an Cypress train, 

We have now to study what it is doing in its aerial 
Hight, and what will happen when that terminates by the 
projectile striking hoth hard and soft substances, 

This embolic matter for the purely physical side of 
the work. j 


A 
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in the case of a bullet, as the following expertment 
shows. 

an extremely light vane of paper carrying a delicate 
mirror is suspended to a cocoon fibre, and carefully pro- 
tected from currents of air in the room. A very gentle 
pulf causes the vane to fly out most vigorously, yet we 
shall find that the *380 bullet moving a thousand feet a 
second may pass within eightinches of it without causing 
the least deviation of a ray of light reflected from the 
mirror. ]t1s only when the bullet passes within aninch 
or two of the edge of the vane that there is some slight 
rotation. The'303 magazine service rifle, with a velocity of 
twice that of the larger bullet, produces little more than 
the same result. It is therefore obvious in this case that 
the far higher velocity is more than compensated for by 
the lesser sectional area of the projectile displacing the 
air. Although there was no proof of much displacement 
of the air, it was pretty generally held that when the 
bullet entered any substance the compressed air driven 
before it exercised an explosive effect. This optnion was 
more particularly supported by the Belgian physicist 
Melsens, who actually described it by the term “ pro- 
jectile air.” The matter was taken up from the point of 
view of pute physics, and Magnus demonstrated that if 
a body like a bullet entered water, ¢.g. in falling the 
funnel which the displaced water makes in the axis ofthe 
bndy as soon as that is fully immersed, entangles air, and 
that it is this air which is carried by the body into the 
Nuid, rather than that any air is forced in in front of 
the bullet. In answer to Magnus, Laroque invented the 
following ingenious experiment. Tle allowed a long 
bady, incapable of wholly sinking, to drop into the water, 
and then found that there was air driven in in front 
of it; while, by the nature of the experiment, he had, 
of course, excluded the possibility of any air following 
the base of the projectile. 1 have repeated all these ex- 
periments (employing in Laroque’s a slender rod of wood) 
and found that while his contention that air is driven in 
front of the bullet is completely substantiated, yet 
Magnus’ observation is so far correct that air is also 


May 31, 1894] 


driven in after it, the fact being that the two conditions 
are not opposed but simultaneous. Magnus’ view was 
further supported by the adverse criticism of the theory 
of projectile air of the celebrated French artillerist 
Morin, which criticism amounted to this, that when a 
projectile was directed against a so/fd body it must 
necessarily follow that so elastic a substance as air should 
be completely reflected from the surface. I shonld like 
to draw your attention to this word soéfd, because ! 
believe that in that we find the key to the difficulty, 


and the apparent paradoxes presented to us are to be | 


explained by the fact that the results are wholly depen- 
dent upon the simple question of the relative viscosities 
of the substances entered. To solve this, 1 employed the 
same falling bodies, and examined their entanglement of 
air in water and glycerine respectively, and found that 
whereas in the case of water, Laroque’s non-floating rod 
drove air in front of it as well as probably at the side, 
yet when the same rod was caused to fall into glycerine 
of high concentration there was no air in front, but air- 
bubbles could be seen clinging to the sides of the rod. 
Further, in glycerine the entanglement of air in the 
funnel formed by the base of the bullet, as described by 
Magnus, was very striking. It appeared to me that 


whatever air was driven in front of it was wholly re- : 


flected by the sufficiently viscous fluid, and hence it must 
be, @ fortéor:, still more completely reflected from the 
surfaces of hard and soft solids like the skull and brain 
respectively, 

To sum up, the so-called projectile air can have no 
real bursting effect, since, as | have demonstrated, in the 
first place it exerts very feeble pressure, as tested on a 
delicate vane, and in the second place it is certainly 
easily reflected from surfaces of but moderate density. 

The Influence of Rotation produced by Rifling.—lt is 
commonly thought that the spin of the bullet communi- 
cated to it by the rifling of the barrel, and which is very 
great, causes a considerable amount of the disturbance 
created in the interior of moist substances, which is 
usually spoken of as the bursting or explosive effect. 
Kocher thought that this would not beappreciable,and that 
the rotatory movement would only cause the displaced 
particles to take a course tangential to the surface of the 
bullet rather than perpendicular. Although the smvoth 
surface of the bullet of course adds force to the idea that 
its rotation is not very effective, it is obviously 2 matter 
of both interest and importance that the matter should 
be more closely studied. Colonel Henrad made plaster 
Casts of the tracks of shots, and obtained distinct spiral 
markings indicative of the rotation in question. Acting 
On this suggestion, it was easy to institute a series of 
experiments of the following kind. Pure modelling clay 
of firm consistence (for the influence of the water present 
vide infra) was rendered homogeneous by kneading, 
shaped into square blocks of varying length, and sup- 
ported in a hard flat surface or in a box, the ends being 
Open. The cavity made by the bullet in entering and 
traversing the mass was then filled with liquid plaster-of- 
paris, and a cast obtained. Jixamples of such casts are 
before you, and they completely display the rotation in 
question. 

The first point which has to be borne in mind is the 
relation of the rotation to the projection or forward 
movement of the bullet. In passing through a body of 
little resistance like the air, it isclear that for every given 
unit of distance travelled, the displacement evoked by 
the rotation must be something very small, because 
although the bullet turns one and a half times in travers- 
ing the barrel, that is nearly a yard in length conse- 
quently, so faras the rotation is concerned, that for a 
unit, Say one inch, of the flight of the bullet would be 
extremely small, namely about one-twentieth of the cir- 
cuinference of the bullet, which, roughly speaking, would 
be for the 380 bullet) about one-twentieth of an inch, the 


NO. 1283, vot. 50] 


BAO RE 


105 


' insignificance of which is obvious. The matter, however, 
assumes a somewhat different aspect when a bullet is 
engaged ina solid substance through which it is foreing 
its way with rapidly diminishing velocity. In such a 
case, where the projection journey of the projectile is 
quickly coming to an end, it becomes of special import- 
anee to see what is becoming of the factor of rotation. 
The plaster casts obtained in the manner indicated show 
clearly enough the interesting fact that the rotation 
persists to the end, when the bullet has simply taken its 
course through the atmosphere, and then entered the soft 
clay. Further, the casts also show what is a necessary 
deduction from our earlier considerations on this matter, 
namely, that as the rotation is preserved till the end 
of the trajectory, the twist is proportionately more 
pronounced as the forward movement is lost. 

It is for our present purpose important to see whether 
the rotation is well marked when the projectile is com- 
pletely deformed. To examine this point a new series of 
experiments were undertaken, in which the bullet was 
first caused to penetrate a flat bone before entering the 
clay. It is very clear that the rotation is still present. 
In discussing this question I have left unnoticed the fact 
that owing to the resistance of a body like clay, the co- 
hesiveness of which of necessity varies slightly from 
point to point, there will be a great tendency for the 


| bullet to change its direction, more especially as the base 


is heavier than the apex, and to this change of direction 


| must be attributed in part the change of surface simu- 


lating the rotation effects due to the rifling. The two 
conditions, however, can be distinguished readily on 
careful examination. 

So faras destructive effects in the brain are concerned, 
it is therefore clear that relatively little is to be ascribed 
to rotation. 

Projection Destructive Efects.—The destruction by the 
bullet moving forward through a solid body is the most 
important matter for us to consider. There are two sets 
of factors determining the degree of destruction in any 
given substance. 

(1) Factors due to the bullet. 

(2) Factors due to the piysical constitution of the 
solid. ; 

(1) Factors due to the bullet. So far as the projectile 
is concerned, the chief considerations are («) its 
momentum; (4) its sectional area; (c) its becoming 
heated. 

(a) Momentum.—Although it will of course be generally 
understood that the greater the velocity the greater the 
damage forthe same weight of shot, still, in connection 
with the small-bore service rifles of the present day, some 
seem to think that the small bullet, by virtue of its 


| travelling at a great pace, would pierce the tissues with- 


out causing much general damage. The fallacy involved 
in this belief we shall see directly ; but a single glance at 
the casts arranged in order of the velocities of the bullets, 
shows immediately the unreality of the notion. In every 
ease the particles of the substance are hurried forward 
(particularly evident in the casts before mentioned, in 
front of the bullet, and thus by increasing the size of the 
moving mass such particles practically constitute a larger 
projectile. Much destruction is due to this, as Delorme 
has more particularly demonstrated in the well-known 
ease of fring a bullet into a book, wherein one may see 
the laceration of the pages successively increased, 
although the momentum of the bullet is steadily dimin- 
ishing and in proportion to the increasing laceration, so 
discs ot inereasing diameter are found in the cavity, 
having been cut from the preceding pages. The 
hurrying forward of the particles is very beautifully 
shown by Prof. Boys in his photographs of the 
dcbris of glass plates after a bullet has passed 
through them. In one case a large fragment of glass ts 
; Shown to be moving parallel to the bullet, Zc. with the 
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same velocity. This question of accessory damage is of 
much importance to the pathological problem how much 
damage is etiected in the brain. 1 have found discs of 
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bone forced through the brain, such discs (as will appear | 


directly being larger than the projectile itself. Small 


fragments are also hurried forward with tbe same velocity | 


as the bullet, as these casts show. the plaster method 
thus confirming Prof. Boys’ photographic record. 

6 Se-tional Aret.—From what has just been said, it 
1s plain that the crushing ettect of the bullet will be 
greatly increased if its diameter is enlarged: and it is 
understood that this was the reason why the Duke of 
Wellinzton opposed the introduction of the smaller bore 
weapon for the old musket called “Brown Bess.’ But few 
words, therefore, are requisite in dealing with this point. 


1 wish, however, to draw attention to an extremely com- | 


mon result of the employment of leaden bullets, and a 
result which is wholly dependent on the principle just 
enunciated. In a photograph of the penetration of an 
iron plate by the magazine rifle bullet, it will be noticed 
that the diameter of the holes is almost twice that of 
the bullet as it leaves the muzzle of the rifle. When 
the bullet 1s picked up, however, after it has passed 
through the plate, the reason of this seeming absurdity 
is at once recognised. for the bullet is compressed into 
a hard mass of lead and nickel by its first impact on the 
front of the plate. of the size of the hole shown. It is 
important. therefore. for the military surgeon to consider 
what proportion of the damage is due to deformation of 
the projectile on its striking the body, but the sectional 
area demands very litile attention when compared to the 
velocity as a source of destruction. 

(c\ Heating.—The notion that a bullet produced some 
of its destructive effects in consequence of its being 
raised in temperature, as a natural result of some of its 
momentum being converted into heat, has always been 
before scientists ever since the invention of fire-arms, and 
endless have been the suggestions put forward to support 
this idea. 1] am not going to waste your time on the 
matter because, in spite of the plausible papers of Hagen- 
bach and Socin, there ure certain facts plain and simple 
enough which, to my mind, completely dispose of the 
holion put forward by those authors, namely that the 
bullet undergoing deformation on striking a hard sub- 
stance like bone becomes heated so intensely that it 
partly fuses. The simplest observation of all is that, 1 
think, made by von Beck, and which | have often can- 
timed, namely that a bullet, though completely deformed 
by impact, may enclose a hair or piece of wond without 
these being in the least degree altered by heat; while as 
for its being heated in the barrel, Ac., that cannot amount 
to 40 C.. for Messner has shown that a bullet traversing 
dirty clothing carries with it living niicrohes, and deposits 
them in the object it strikes, still in a living state, so that 
they zrow therein if the soil is a suitable one ; and these 
observations have been fully confirmed by Delorme and 
Laveran. It is to be hoped that we have heard the last 
of this unquestionably exaggerated idea of the heating 
of a hullet. 

2 Factors due to the physical constitution of the 
solid 

We now enter upon the discussion of the most inter- 
esting of all the physical considerations determining the 
well-known bursting etfect which a bullet produces on 
certain substances, ¢.7. clay, brain, &c., while simply 
Perforat’/ ny others, ¢.g. wood, iron, &c. The reason why 
a holte? behaves apparently quite differently when it is 
forcim@ its way through solids of ditferent kinds, has 
been. a 2 matter of fact, answered ever since 1548, when 
Huguier made some remarkable, but little known, re- 

earches of the etiects of bullets on soft tissues, after he 
had observed the results of the wounds intlicted in the 
fighting in Varies in 184%. Jt will be remembered that in 
that struggle, a» in others, the appearance of bursting 
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within the tissues was very noteworthy, and gave rise to _ 
the notion of explosive bullets having been employed by — 
the combatants contrary to the received opinions of 
international comity. The whole question is a perfectly | 
simple matter, and resolves itself merely into the proposi- 
tion that destructive efiects vary in direct proportion to 
the cohesiveness, 7.c. the fluidity of the particles com- 
posing the body. Ever since the observations of Tresca, 
Roberts-.\usten. and others, we have been made familiar 
with the phenomenon of the tlow of metals when these are 
subjected to powerful! pressure, and the mode of the dis- 
placement of the particles has always been compared to” 
the displacement observed in viscous fluids. The extreme 
case in which fluidity is least present is that of the sub- 
stances which we term brittle. In these, while much 
pulverisation occurs, the displacement of particles later- 
ally is very slightly marked. Contrast the penetration of 
an example of this class, namely a flat, thin bone, with 
the etfect produced on a more or less plastic solid 
like brain, and a striking difference presents itself, for 
whereas the bone is simply penetrated in the long axis 
of the butlet,the brain is thrown aside in every direction. 
Huguier made observations on certain dead organs, 
e.g. lung. liver, &c., and suggested that the reason why 
there was so much lateral disturbance was that the tissues 
contained water in large quantity, and that the energy of 
the moving projectile being imparted to the particles of 
water, caused the dispersion of these in a hydrodynamic 
fashion. Kocher, in 1874 to 1876, was the first who 
thoroughly dealt with this question in the manner 
shadowed forth by luguier, and he proved, in a series 
of interesting experiments, which Ir. Kramerand myself 
have fully confirmed, that the effect is really a hydro- 
dynamic one. One of the simplest of his observations 
you see before you, and is made as follows :—Two tin 
Canisters are taken of precisely the same size and 
strength, and are filled with equal quantities of lint; but 
in the one case the lint is dry,in the other saturated with 
water. When a bullet of moderate velocity is fired 
through these canisters, it simply perforates t-¢ dry one, 
but causes the wet one to burst explosively. 1¢ is, how- 
ever, not a simple question in dealing with these artificial 
schemata merely to provide a porous substance the 
cavities of which are filled with water, for I have found 
that if the intervening septa are strong, as, for instance, in 
the case of sponge, that the bursting effect is not so 
great. In fact, the water must be thoroughly incor- 
porated with the substance, or. to speak more correctly, 
the substance must be more perfectly tluid. This can be 
easily demonstrated by taking dough containing ditferent 
percentages of water, and since dough is a substance in 
which the incorporation of the water is very complete, it 
alfords a particularly good example to employ. By hring 
bullets of precisely the same velocity through these 
samples, you see that the destruction is etfected strictly 
proportionally to the fluidity of each specimen. ‘This is 
the reason why it is really of no absolute value to make 
experiments on dead tissues, for the brain in a state of 
rigor mortis is practically a solid, since both its living 
protoplasm and blood in the blood- vessels has coagulated, 
whereas inthe living condition the first is semi-fluid, and 
the second quite fluid. It was to investigate this point, 
as well as the previous questions, that 1 have paid more 
especial attention to the proportionate relation existing 
between the velocity and the explosive effect. The re- 
sults are very obvious in the casts before you. ‘This work 
has been immensely facilitated by the kindness of Sir 
Andrew Noble, who caused to be constructed at my re- 
quest a modification of a 22-calibre ritle, whereby | can 
fire a 4o-grain bullet with any velocity | wish from a few 
hundred feet per second to over 3500 feet per second. 

The casts show that the effect in the clay is propor- 
tional to (1. the velocity of the bullet, (2) the wetness of 
the clay. 
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The method of proof is so convincing I need not detain 
you further in this discussion. 

Since the question is, we now see, all-important, it be- 
comes a matter of no small moment to study the effect 
exerted by bullets entering fluid (for example, water). In 
the first place, as may be seen by these experiments, the 
effect of the perforation of a skull, filled with water, by a 
bullet, as was first done by Kocher, is to cause the burst- 
of the sutures. 1 would draw your attention to the facet 
that the separation of the bones is most marked on the 
side of the entry of the bullet. It was the observation of 
this latter point which led me to think that it might be 
possible to automatically record the disturbance of the 
fluid, and this was effected in the following way. 

A long trough having been prepared, with one end 
closed with rubber one-eighth of an inch thick, and a tall, 
white, flat surface lowered vertically into the trough, the 
latter is filled with a solution of methylene blue. A small 
bullet of low velocity (600 feet per sec.) is fired in the long 
axis of the trough, 1 em. below the surface of the water. 
As a result, a wave is thrown up against the white 
screen, which is consequently marked with a blue splash, 
tbe same describing a curve, indicating, firstly, that the 
disturbance is greatest where the velocity and resistance, 
increased by compression, are both at their highest, zc. 
soon after the bullet enters the fluid; and, secondly, that 
the displacement diminishes gradually as the momentum 
lessens. 

Complete confirmation of the parallelism between soft 
solids and fluids in their behaviour to the rapidly-moving 
bullet is seen in camparing the cast of the track made by 
a bullet moving through clay, with the curves obtained 
by the water record. 

In both, the maximal displacement occurs shortly after 
the bullet has entered the substance, and in both the 
diminution of disturbance is much more gradual than its 
development, and is evidently proportional in the main to 
the loss of momentum. A final proof is afforded by sus- 
pending columns of methylene blue in clear water, or salt 
solution, and then firing through the whole. With the 
*380 bullet and three grains of smokeless powder the last 
column in the 4-foot trough was not disturbed. 

This doubtless is a result which would be generally 
foreseen, but it was worth while to test it experimentally, 
and it certainly very strikingly demonstrates how localised 
the bursting disturbance is, which completely explains 
the limitation of the explosive effect on the skull on the 
side of entry. Sundry interesting subordinate points 
arose in the course of these experiments, and have served 
to afford the necessary control of the method, ¢.g. the 
peculiar splash of the bullet striking the rubber end of the 
trough alone, z.c. not penetrating ; and, again, the tracing 
made by a bullet which, being fired a little too super- 
ficially, records the elevation of successive waves as it 
ricochets along the surface; and, finally, the record of a 
bullet deflected by the resistance of the water (as well as 
by want of horizontality), showing along, oblique splash 
where it has carried up the tluid into the air. 

From all these experiments on the pure physics of this 
subject we are justified in believing that when a bulict is 
fired against the head (whether that of a man or any 
other warm-blooded animal), so as to penetrate the cere- 
bral hemispheres in a transverse direction, the following 
series of phenomena occurs. The impact of the bullet 
on the bone causes depression of that bone over an area 
larger than the diameter of the uninjured bullet, this 
Causing a slight rise of tension in the skull, since that 
Cavity is completely filled with fluid, e.g. the cerebro- 
Spinal fluid and blood in the blood-vessels, together with 
the living brain, which, as has already been stated, is a 
semi-viscous substance. In the next instant the bullet 
enters the cavity, and the slight rise of tension is instantly 


converted by the universal! displacement (explosive effect) | : ‘ 
| bullet enters the cranial cavity and sets up the 


of the contents, into a very severe rise of pressure, most 
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marked on the side of entry. The lines of force which 
this pressure takes is shown in this diagram, and it will 
be obvious to you that these forees will on meeting the 
rigicl skull tend, as I have already shown, to burst it, and 
if they fail in that, then they will certainly be reflected 
on to the brain, a matter, as we shall presently see, of 
special pathological significance. As you see from the 
diagram, the brain substance must be driven against the 
internal surface of the globular cranium. This driving 


_ of the brain against the hard bone is exemplified in every 


post-mortem examination. <A good instance is seen in 
the accompanying specimen, in which, although the 
bullet traversed the extreme tips of the frontal lobe and 
the olfactory bulbs, numerous bruises are seen on the 
hinder portions, where they have been crushed against 
the bone. Similarly evidences of the direct transmission 
of the pressures are to be found at the base of the brain 
in the longitudinal fissure, &c., wherever, in short, the 
brain can be pressed against an unyielding substance. 
The final proof of the correctness of this interpretation 
is to be referred to directly, in which the vault of the 
cranium is removed before the shot, so that the energy 
of the pressure is expended in ejecting portions of the 
brain into the air, and not so much on the basal regions, 
as just described. So, too, the energy of the bullet is 
communicated in the same way to the fluid in the ven- 
tricular cavities Duret’s ‘“‘choe eephalo-rachidien” , 
which tunnel the brain down to the medulla oblongata. 
The medulla oblongata is thus subjected to pres- 
sure from two sources: (1) the hydrodynamic dis- 
placement of the brain e# sezsse; (2) the direct 
erushing effect due to the movement of the cerebro- 
spinal fluid in the ventricles. 

We are now brought to the aim and object of these 
preliminary considerations, namcly, the reason why these 
disturbances within the skull cause death, and how the 
fatal issue is produced ; in short, we must pass from the 
questions of pure physics to the more complex problems 
of pathology. ; 

(2) Pathological Considerations.—The experiments. 
the results of which I now wish to lay before you, con- 
stitute a long series which was carried out last year by 
Dr. Kramer and myself. We arranged the experiments 
as follows: A dog was placed under ether, and one 
femoral artery connected with a mercurial manometer 
to give record of the heart beats and pressure of 
the blood in the trunk arteries of the circulatory 
system. Another similar manometer was connected 
with the peripheral end of an artery so as to 
record the changes of pressure in the smal] capillary 
vessels, changes which I may remark incidentally are 
usually due to those disturbances in the central nervous 
syste which we call vaso-motor. Thirdly, the move- 
ments of respiration are traced on the recording surface 
by means of rubber tambours known as Bert’s and 
Marey’s, respectively. If the pressure within the skull 
was also to be recorded, then a steel tube was fixed intoa 
trephine opening filled with the salt solution, and con- 
nected by a rubber air-tube also witha Marey’s tambour. 
Occasionally we put on the same paper a record of the 
contraction of the rectus femoris muscle, this latter being 
directly connected with a Fick’s spring myograph. At 
the bottom of the tracing is given, firstly, the record of 
the movements of an electro-magnet signal (Smith's) 
interrupted by a metronome beating seconds. The last 
line traced is that from a Smith’s signal in the circuit o! 
a single cell, and one of the wires from which is made of 
very slender brass, and fixed across the muzzle of the 
pistol or ritle, so that when the shot leaves the muzzle it 
cuts it and breaks the contact (Woolwich method). 

When a bullet of low velocity (600 f.p.s.) strikes 
the skull in a glancing fashion, there is only a 
trifling disturbance of respiration, but when the 
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powerful hydrodynamic pressure before referred to, a 
very severe effect is produced, namely, complete arrest | 
of the respiration and a slight fall of the central blood 
pressure, this causing a similar feeble fall in the peripheral 
blood pressure. <\ little later (5-10 secs.) than the arrest of 
respiration a remarkable rise in the blood pressure 
occurs, this rise continuing until the normal tension is 
exceeded. These observations prove beyond doubt that |! 
the first cause of death is not what it is usually supposed 
to be, and as taught in the text-books, namely arrest of 
the heart and syncope, since, as you see, the heart goes 
on beating although the respiration has completely 
stopped. Furthermore, if we quickly perform artificial 
respiration we obtain recovery from the otherwise fatal 
arrest. 

This suggests very strongly that the police and persons 
who are trained in giving the first aidto the wounded 
should be taught that with a gunshot wound of the cerebral 
hemispheres, the proper thing to do is to employ arti- 
ficial respiration rather than the giving of stimulants, &c. 
But, as you may well expect, the matter does not stop 
here, nor is it so very simple, because we find that there 
are certain conditions under which the secondary rise of 
blood pressure does not occur. 

lt is now quite evident that the fatal phenamena of the 
gunshot wound of the cerebral hemisphere is in the first 
instance cessation of the breathing, and | have now to 
indicate in detail how this is produced by the hydro- 
dynamic disturbance evoked within the skull cavity by 
the energy of the bullet. It is perhaps necessary to first 
remind you that the upper part of the spinal cord or 
medulla oblongata contains the chief centre for the move- 
ments of respiration. 1 would also draw your attention 
to the fact that therein is also the centre of origin of the 
vagus nerve, which nerve has the power of slowing the 
heart. Thus there are two important centres in the 
medulla which are liable to be atfected by changes of ten- 
sion around them induced, as above stated, when the 
bullet traverses the cerebral hemispheres in a transverse 
direction. It may be that the centres are principally 
attected by the mechanical pressure of the explosive 
etfect, but this latter of necessity produces a certain 
amount of anemia of the nerve centres; some of the 
etlect may also be produced by that condition too. 
posing that the artificial respiration has been properly 
carried out, and the respiratory centre is revived into 
activity. there is yet another condition to be overcame, 
without which the animal or person dies, and for a long 
recoznised reason, namely, that the bullet having in its 
pa: ut through various blood-vessels, blood is poured 
out within the skull,and consequently raises very severely 
the intra-cranial tensien. Thrs constitutes, as a matter 
of fact,a second cause of death, for under these cireum- 
stances the accumulated blood causes such severe com- 
pression, that it not only again paralyses the respiratory 
centre bait also irritates the vagus centre, causing a 


marked slowing of the heart. The proof of the 
truth of this statement is given at once the moment 
we cut the vagt nerves, for if these are divided the 
heart immediately resumes its former rhythm. The 
next curves are to exhibn the increase in the intra-cranial 
tension, which occurs the moment the bullet enters the 
skull. The lre drawn by the Marey’s tambour shows a 


violent increase of pressure at the moment of shat (first 
or explosive ette ( and a certain recoil therefrom, this 
recoil being directly changed for a steady increase in ten- 
ston brought about by the secondary cause of death, 
namely, the hemorrhage, of which | have already spoken. 
Totreat su h hemorrhage only ordinary surgical measures 
are rey veite, but these will be impossible if the activity 
of the respiratory centre has not previously been restored 
in the nuanner already indicated. 

‘To san up, the basis of scientihe discussion of the 
nature and causation of the phenomena evoked by hullet 
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wounds of the cerebral hemispheres must rest on two 
principal factors—the velocity of the projectile and the 
development of hydrodynamic movement in the wet 
living tissues. 

I am glad to have had the opportunity of laying before 
you the facts on a subject which combines the pleasure 
of pure physical research with the interest inseparable 
from the resolution of pathological problems. 


GEORGE JOHN ROMANES. 


oT of our not too numerous band of English 

biological investigators has been taken from us in 
the prime of life. The list is a heart-rending one, and its 
full share of sadness surrounds the fate of this last dear 
friend and companion. Garrod, Frank Balfour, Moseley, 
Herbert Carpenter, Milnes Marshall —all were younger at 
death than Romanes, and he only reached the age of 
forty-six just three days before he died. For some twa 
years his friends have watched with anguish the progress 
of the disease—a condition of the arteries resulting in 
apoplexy—which has now ended his pain. Marvellous was 
the activity of mind and the eagerness with which he 
pursued his favourite discussions even to the day of his 
death. Nothing, perhaps, more touching was ever wit 
nessed by those who knew and loved his kindly earnest 
nature than the calm conviction with which he realised 
that the hand of Death was laid on him, the pathetic 
smile with which he would say, as he puffed his cigarette, 
“Of course my life is only hanging by a thread, and 1] 
shall never be able to finish the experiments which would, 
I think, convince you.” 

George John Romanes was the son of the Rev. Prof. 
Romanes, and was born in Kingston, Canada, on May 
20, 1848. He studied at Caius College, Cambridge, 
took honours in the Natural Sciences Tripos (1870), and 
was Burney Prize essayist in 1873. Having private 
means, he determined to devote himself to the study of 
psychology, which he proceeded to attack from two sides 
—that of physiology, and that of the doctrine of evolu- 
tion. He further equipped himself for his task by 
mastering the teachings of modern writers on “ philo- 
sophy.”’ To contribute to a knowledge of the evolution of 


_ Mind was the ultimate aim of his numerous researches 


and discussions. He was fortunate as a young man in 
forming an intimate friendship with Mr. Darwin; and it 
was his ambition not merely to carry the application af 
Mr. Darwin’s methods and principles into the great field 
of mental evolution, but also to strengthen and, where 
possible, supplement the Darwinian theory itself. Mr. 
Darwin assisted Romanes in this enterprise by leaving to 
him unpublished work of his own on “instinct” and 
similar subjects. 

Romanes first became known to the larger public as a 
gifted and capable exponent of scientific doctrine by the 
lecture on “Animal Intelligence” which he gave in 
Dublin during the meeting of the British Associa- 
tion in that city in 1878. He was subsequently 
appointed Fullerian VProtessor in the Royal Insti- 
tution, and gave numerous lectures both there and 
at the London Institution. He contributed a series 
of papers describing his researches on the nervous 
system of the Medusa to the Philosophical Transactions, 
and was elected a Fellow of the Royal Society fifteen 
years ago. His literary activity was very great, and re- 
sulted in the publication of several large and well-known 
books, as well as in numerous essays and shart articles 
of a controversial character published in the reviews and 
in this journal. His chief books are “ Animal Intelli- 
ence,” ‘‘ Mental Lvalution in Animals.” ‘ Mental 
Evolution in Man,’ “ Jelly-fish, Star-fish, and Sea 
urchins,” “ Darwin and after Darwin,” and “An examin” 
ation of \Weismannism.” le bad a keen love of public ; 
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discussion and a native skill in dialectic, which meee 
sometimes have led him to seek too eagerly an argu- 
mentative triumph. But his writings bear evidence of 
the most extensive knowledge and of a conscientious 
examination of all sources of information, combined with 
independence of judgment and much subtlety of analysis. 
The high estimation in which his work is held may be 
judged of from the fact that all his books have been 
translated into French and German, and that the book 
on which he was engaged when the first symptoms of his 
fatal illness appeared—namely, that entitled “* Darwin » 
and after Darwin ”—was published simultaneously in the ' 
United States and in this country under special conditions 
highly satisfactory to him. 

Four years ago, in order to enjoy greater quietude and 
the facilities of the newly erected physiological laboratory 
of the University, Romanes removed from London and 
took up his residence with his wife and family in a , 
fine old house in Oxford, facing the cathedral house 
of Christchurch. Here he has left his name and 
memory not only to be cherished by the number- 
less friends who mourn his early death, but to be 
carried forward to all future generations of Oxford 
scholars by the lectureship founded by him three years 
ago. Gladstone, Huxley, and Weismann have been the 
first three “‘ Romanes lecturers ” nominated successively 
by the founder. Hereafter it will be the duty of the 
University to elect annually a lecturer worthy to follow | 
them. 

Whilst it would be premature to claim for Romanes the 
merit of a great discoverer or originator in psychology 
or in the philosophy of evolution, it is neverthe- , 
less true that by his keen criticism, carefu] mastery 
o( details, and great literary fertility, he has exer- 
cised a most important influence—stimulating the 
thought and research of others by his example and 
enthusiasm, and by those contests in the arena of the | 
“reviews” with Wallace, Spencer, and Weismann, which 
have made his name so widely known. 

It is not generally known, though a fact, that Romanes 
produced, in addition to his numerous scientific writings, 
a considerable volume of verse, which was printed for 
private distribution, as wellas occasional poems. These 
poems deal with philosophic and emotional subjects. 
and are often of great beauty. It should be mentioned 
{although it is not possible here to recdrd every fact of 
importance in his life) that Romanes was for some ycars 
honorary secretary of the Linnean Society of London, 
and a member of the Council of University College, 
London; he was Rede lecturer in the University of 
Cambridge, an honorary LL.D. of the University of 
Aberdeen, twice Croonian lecturer of the Royal Society 
of London, and Rosebery lecturer in the University of 
Edinburgh, when the courses delivered by him forined 
the substance of his book, “ Darwin and after Darwin.” 

One word before this too hasty notice is concluded as 
to his personality. His unaffected good-nature, and 
almost boyish simplicity and gaicty of character, en- 
deared him to every manand woman with whom he came 
into contact. Tle has left behind him numberless friends, 
not one enemy. EE. Ray LANKESTER. 


PO ES. 

Tu fourth volume of that very useful work of reference, the 
“Minerva Jahrbuch,” which goes to press in July next, is to 
contain an engraved portrait of Lord Kelvin. If the portrait is 
as good as that of L. Pasteur, which adorned the third volume, 
it will be well worth having. 


WE regret to note the death of Dr. B, H. Hodgson, at the 
advanced age of ninety-five. Ile was elected into the Royal 
Society in 1877. 
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Dr. S. J. Hickson, Fellow of Downing College, Cambridge, 
has been appointed Professor of Zoology in the Owens College, 
Manchester. 


COLONEL LAusseDAT has been elected an ‘* Académicien 
libre” of the Paris Academy of Sciences, in succession to the 
late General Fave. 


Tur Société des Arts de Geneve have opened a subscription 
list for the purpose of raising a fund to erect a bronze bust of 
the late M. Colladon somewhere in Geneva. 


THE gold medal of the Linnean Society bas this year been 
awarded to Prof. Haeckel, of Jena, for his important con- 
tributions to zoological science. 


THE new buildings of St. Thomas’s Hospital Medical School 
will be opened on Saturday, June 9, at 4 p.m., by the President, 
1].R.E. the Duke of Connaught. 


A GENERAL meeting of the Federated Institution of Mining 
Engineers will be held in the rooms of the Institution of Civil 
Engineers on Thursday and Friday, June 7 and 8. Arrange- 
ments have been made for a visit to Messrs. Siemens Brothers 
and Co.’s works at Woolwicb on Saturday, June 9. 


AN international photographic exhibition will be held in 
Arnhem, ILolland, from July 14 to 29. The exhibits will be 


| divided into six classes, one of which will include scientilic 


photographs. Mr. G. S. de Veer is the Secretary of the Exhi- 
bition Committee ; his address is Velperwege 94, Arnhem, 
Holland. 


THE aonnal meeting of the Photographic Convention of the 
United Kingdom will be held in Dublin in July. The 


| President for the year will be Sir Howard Grubb, and the 


committee of reception includes, among others, the Earl of 
Rosse, Viscount Powerscourt, the Lord Mayor, and the 
Astronomer Royal of Ireland, The proceedings will open on 
Monday, July 9, with a reception and conversazione in the 
Museum of Science and Art. 


In these columns on March S and May 10, we noted the 
gigantic landslip that had occurred in the Gurhwal district in 
India, and blocked up the valley of the Bihri Ganga river. 
The disaster that was expected to result from this has hap- 
pened. A Reuter’s telegram reports that the dam has burst, and 
the immense volume of water that had been kept back has 
floaded the district, sweeping away villages, and causing the+ 
loss of about two hundred lives. 


Last year was a critical one in the history of the Zoologica 
Society of Philalelphia. We learn from the twenty-second 
annual report that an effort was made early inthe summer to 
raise a fund by private subscription for the purpose of 
meeting a large financial deficit. This, however, met with 
little success, and all hopes of saving the Garden of the Society 
had been given up, when the Commissioners, who hold the 
ground upon which the Garden is situated, asked from the City 
Councils a sum of 10,009 dollars for purposes of maintenance, 
in addition tn the 5000 dollars which had for several years 
been granted. This sum was promptly voted, the Zoological 
Society placing in the hands of the Board of Education fifty 
thousand tickets for free admission of pupils of the public 
schools to the Garden. This liberal and broad-minded action 
has prevented the closing of the Garden and the dispersal of the 
collection. 


Ix the ]louse of Commons, on Thursday last, Mr. Strachey 
asked the President of the Board of Agriculture whether it was 
proposed to repeat the experiment of transmitting the weather 
forecasts to telegraph offices in rural districts, for exhibition 


tTlO 


during the time of harvest ; and, if so, what were the arrange- 
ments to be made for the purpose. In reply, Mr. Gardner 
said it was proposed to repeat the experiment of last year, and 
that the counties of Cambridge, Somerset, Carnarvon, the 
East Riding of Yorkshire, Haddington, and -\yr had been 
selected for the purpose. The forecasts will be despatched to 
rural telegraph offices at such periods as will suit the agri- 
cultural conditions of hay and corn harvest in the respective 
counties, and Mr. Gardner hoped that thase interested in the 
matter would supply information as to the results of the experi- 
ment, so that it could be determined whether the system was of 
sufficient utility to justify its continuance and extension. The 
forecasts are, of course, prepared at the Meteorological Office, 
which has for many years issued hay harvest forecasts to a 
limited number of stations, and has had them properly checked 
by the recipients. The results of these forecasts are regularly 
published in the Reports of tbe Meteorological Council, and 
tbey show that the percentage of success has been remarkably 
good in nearly all the districts. 


Tue weather over these islands has continued very unseason- 
able during mast of the past week ; the maximum shade tem- 
perature readings have heen as low as 55° in many parts, and 
below 50° at some of the northern stations, while on Tuesday 
morning, the 29th inst., the minimum shade temperature fell 
below freezing point in the Midland counties. On the 26th a 
deep depression was situated over Germany, and caused very 
stormy weather over the south of England ; in London the wind 
blew from the north-north- west with great force during Saturday 
night, the pressure amounting to 114 Ibs. on the square foot at 
Greenwich. ‘The fall of rain which accompanied this disturb- 
ance was very great. On the Kentish coast it amounted to 
over 2 inches, and more than 3 inches fell at the Ilelder. 
Slight thunderstorms occurred in the Midland counties and 
southern parts of England in the early part of this weck. 


Tite influence of ancient village communities on the map of 
England i. made the subject of an interesting paper by Mr. II. 
T. Crofton in the last number of the Yewrna/ of the Manchester 
Geographical Society. Mr. Crofton reproduces a portion of 
the six-inch ordnance survey map with the parishes coloured, 
and thus hrings out the curiously complicated manner in which 
the boundaries are drawn, and the frequency with which portions 
ol one parish are scattered in isolated patches through the 
neighbouring parishes. In order to explain these curious forms 
he points out that the ancient village communities of the pri- 
mitive Celtic people, with their complicated adjustment of 
arable and pa ture land, were not wiped out by the Koman 
con ‘uerors, but gradually assimilated to the new distribution of 
property. Thus, acquiring a recognised character, the lands of 
Separate tribes 
groupings, and to the present day the parishes of Manchester 
and ite neighbourhood bear witness in their irregular bound- 
arics to the prim tive customs of the pre-Roman inhabitants of 
the land, The question of county and parish boundaries is one 
50 fall of interest for the student of primitive populations, that 
he must be grateful to the proverbial conservativeness of 
parochial authorities. till, inteuding students in this interest- 
ing field would do well to set to their task speedily before the 
changing of the old order destroys landmarks which can never 
be restored. 


‘Ti. report of the Hydrographer to the Admiralty, pub- 
lished a few days ago, describes the work performed onder the 
direction of the Lords Commissioner of the Admiralty during 
last year, in the examination and charting of .eas and coasts in 
various parts of the globe. The necessity for accurate surveys 
on a large Scale is strikingly illustrated by the number of rocks 
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and dangers to navigation annually discovered, this number 
being steadily on the increase, no less than 201, which it has 
been deemed necessary to notify by notices to mariners, having 
been reported during the year 1893. Of these, 26 rocks wer 
reported by EI.M. surveying vessels; 35 by others of 
Hi.M. ships; 22 by various British and foreign vessels ; 
13 were discovered by vessels striking on them; an 
105 were reported by colonial and foreign Governmen 
Ten vessels were employed in the surveys during the year 
covered by the report—four on home and six on foreign stations 
The English stations were Plymouth Sound, the south coast 
east coast, west coast, and the east coast of Ireland. On th 
west coast of Newfonndland the portion surveyed comprises fr 
Cape St. George to a point 16 miles eastward of Cape Anguille 
nearly 100 miles of coastline. An area of about 500 squ 
miles was closely sounded. Of this locality there is at p 
sent no chart in which the navigator can place any confidence 
and the new work will be especially useful. As might ha 
been expected, a certain number of uncharted dangers were 
discovered, and no fewer than nine rocks with a less depth 7 
water than five fathoms over them were found round the shores 
of the bay. <A plan of Isthmus Bay, ona scale of 6 inches ¢ 
the mile, was also completed. Dr. Bassett-Smith accompan 


a highly interesting report on his investigations. 
lections have been sent to the British Museum. The Solomon 
Islands, Queensland, Tasmania and the New lebrides, and the 
Mediterranean were also the centres of marine surveys during 
1893. The marine survey of India was carried ou: under the 
direction of officers of the /zestigator. 


Aw ethnographic expedition to the islands of Inishbofin and 
Inishshark, County Galway, was made by Dr. C. K. Brownet 
the autumn of last year, and the results of his observations, com 
municated to the Royal Irish Academy in Novemher, have now 
been published. A similar expedition was made to the Ara 
Islands in 1892, and both were undertaken in connection will 
the Dublin Anthropometric Committee. hese local investi 
gations in selected parts of Ireland are as important as thi 
results are interesting. The people visited, on the whole, much 
resemble the inhabitants on the opposite coast of Connemara, 
and their appearance testifies toa mixed origin. The averag : 
height is § ft. 6Lin., which falls short of the Trish mean stature 
as found by Gould. and the Anthropometric Committee of th 
British Association, by about two inches. Sight and heari 
are very acute, and Dr. Browne says that the distance at whic! 
the islanders can make out a sail or a bird on the wing is am - 
ing. The proportional measurements of the face and upper 
limb with reference to the stature differ in some respects, not 
only from those of the Aran islanders, but also from the: 
accepted canons, and form the proportions obtained by (duetelet, 
Gould, and others, in their investigations on several European © 
peoples. Though a large proportion of the marriages are cousan- 
guineous unions, the uniformity of strain does not appear to have 
produced any effect except a great similarity of appearance ; no 
cases of malformation or congenital diseases are ascribed to it 
Marriages are arranged by the parents from considerations cm 
suitability of families, not, as in many other places, by money 
bargains. If the bridegroom be the eldest son, who usnally in § 
herits the parent’s honse, &c., the bride goes to live with his 
family. Sometimes, on the oceasion of a wedding, “sia 
boys” go round with long straw masks on, and if they donot 
get either money or liquor will threaten to break the windows 
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and furniture of the house. Many other cnstoms are described 
by Dr. Browne, and his notes on the legendary lore of the 
islands will be read with interest. The Dublin Anthropological 
) Laboratory is to be commended for extending its work by these 
local investigations. 


THE description of the external anatomy of the brain of a 
\Chinaman, contribnted to the current number (part lxv.) of 
Brain, by Mr. C. H. Bond, is noteworthy, for only seven 
Chinese hrains had previously been reported upon. Several 
decided differences from what is looked upon as the normal are 
pointed out as existing in the Chinese brains, First of these 
Stands out a greater prominence given to furrows running trans- 
“versely as compared to those in the antero-posterior direction. 
As to convolutional complexity, the Chinese brains were np to 
jthe normal standard, and in the froutal lobes rather beyond the 
average. The weight of the brain studied by Mr. Bond was 
1182 grammes, that is, 176 grammes less than the weight of an 
average male adult brain. The proportion of the cerebral 
hemispheres to the cerebellum was as 5 isto 1. In the case of 
the average man the proportion is 8} to 4, and for the chim- 
anzee itis §{to i. Itis pointed out that if the hrain :nves- 
igated was at all typical of the race to which it belonged, then 
Whe small size and weight of the cerebrum as compared to the 
{cerebellum is a point worthy of special emphasis. The oum- 
|ber which includes Mr. Bond’s description also contains the 
presidential address to the Neurological Society, delivered by 
‘Or. D. Ferrier, F.R.S., last January, his subject being ‘* Recent 
Work on the Cerebellnm and its Kelations.” 


THE current nnmber of the Fournal de Physique contains a 
jliscussion of the metals suitable for the manufacture of standards 
‘pf length, from the pen of M. C. E. Guillaume. Those of 
tidio-platinum, originally proposed by M. II. Sainte-Claire 
Peville, have fulfilled all expectations as regards durability, but 
he price of the metals brings the cost of a metre rule up to 
kbout £400. The conditions to be fulfilled are a com- 
aratively low price, hardness and good polish, constancy 
of length at a certain temperature, power of resisting moisture 
ad ordinary laboratory chemicals, and, for large rules, a high 
modulus of elasticity. The condition of constancy excludes all 
HMloys containing zinc. The metals studied by M. Guillaume 
Were nickel, white broaze, aluminium bronze, and phosphor 
pronze. Ferro-nickel, although much less oxidisable than steel, 
and harder and twice as rigid as bronzc, could not be used 
pwing to its feeble resistance to the action of water. Bars of 
jhe above four inetals were submitted to repeated heating in 
}team and cooling. A comparison with standard No. 17 of the 
Conservatoire gave a shortening of o°3 w (thousandths of a mm.) 
n tke case of nickel, the amounts for the bronzes being 2, 5, 
nd — 0'3 respectively. The nickel.was lengthened to the 
fame amount by magnetisation. Phosphor and aluminiom 
bronze were blackened by the steam, and are therefore not 
juitable. White bronze (consisting of 35 parts nickel to 65 
parts copper) was found suitable for engraving a scale on, 
jhough it might be attacked by traces of sulphur or chlorine. 
ontact with mercury only leads to amalgamation after several 
jiours, thus showing a great superiority to silver. Nickel is, on 
jhe whole, the most suitable metal. Lut it is difficult to obtain 
bars of the commercial metal {ree from numerous small punctures. 
Jintil this difficulty is surmounted, an alloy of equal parts of 
pickel and copper may render good service at moderate cost. 


| “THE Dancers oF MILK” is the title of a useful little 
irticle inthe April number of Wodern Wedicine and Bacterio- 
ogtcal Review, Whilst the boiling or Pasteurisation of milk is 
dvocated, it is pointed out that too much reliance must not be 
slaced on this treatment as regards the entire removal of germs 
jeabling the milk to be kept for any considerable time before 
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use. Spores of bacilli may still be present, which, after some 
hours, may develop to such an extent that the bacilli may be- 
come so numerous as to render it acid and unfit for consump- 
tion, It is suggested that people cntrusted with the feeding of 
infants on cow’s milt should be supplied with litmus paper, dy 
which the acidity of the milk shonld be tested before use. An 
interesting account will also be found in this number of a paper 
by Dr. Ledoux-Lebard, on the action of light on the diphtheria 
bacillus. Amongst the conclusions arrived at by the author, we 
read that whilst the direct rays of the sun arrest the develop- 
ment of these germs, and sterilise the culture medium in a few 
days, diffused light has no bactericidal action on diphtheria 
bacilli in neutralised bouillon, but has a markedly deleterious 
action on them when immersed in <éstil/ed zwater. Hitherto it 
has been found that micro-organisms are less sensitive to light 
in water than in culture media, but possibly Dr. Lebard’s 
results may be explained by the fact that he used distilled 
water, which is well known to act prejudicially in itself on 
many bacteria. 


On the occasion of the celebration, last May, of the 150th annt- 
versary ofthe fonndation of the American Philosophical Society, 
Mr. S. H. Scudder presented a paper entitled “ Tertiary Tipu- 
lidze, with special reference to those of Florissant, Colorado.” 
This important memoir has now been issue.l separately, and it 
will direct attention to the remarkahly well preserved and 
found at llorissant, in a lake 
deposit supposed to be of Oligocene age. Several huodred 
specimens of the family of ‘‘Crane-flies” or ‘* Daddy 
Long-legs’’ have been collectel there, and the nine finely 
drawn plates which accompaay the paper completely represent 
many species. It remarked that previous illustrations 
of fossil Tipulidce rarely represent more than the wings, so 
that, merely as illustrations of fossil remains, Mr. Scudder’s 
plates far surpass all that have gone before. The new forms 
described in the memoir number twenty-nine species of ten 
genera of Limnobinx, and twenty-two species of hve genera 
of Tipulide. No such extensive addition to tertiary Tipulida: 
has been made since [.oew first indicated the riches of the amber 
fauna of Europe. A careful study of the remains leads the 
author to several conclusions, some of which can be expressed as 
follows: (1) The general facies of the Vipulid fauna of the 
western territory is American, and agrees best with the fanna of 
about tbe same latitude in America. (2) All the species are 
extinct, and though the Gosinte lake and the ancient lacus- 
trine basin of Florissant were but little removed from each other, 
and the deposits of both are presumably of Oligocene age, not 
a single instance is known of the occurrence of the same species 
ir. the two basins. (3) No species are identical with any of the 
few European tertiary Tipulidae. (4) Of the fifteen genera 
described, eight are not yet recognised among the living, these 
genera including about one-third of the species. (5) With one 
exception all the existing yenera which are represented in the 
American tertiaries are genera common to the north temperate 
zone of Europe and America, and are generally confined to these 


numerons remains of insects, 
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THE second part of ‘‘ The Natural History of Plants,” from 
the German of Prof. Kerner, by Dr. IF. W. Oliver, has just 
been published by Messrs. Ilackie and Son. 


‘THE report of the Trustees of the South African Museum for 
the year 1893 has been distributed. The accessions to the col- 
lection during the year included 367 new species, of which two 
were mammals, eight reptiles, three fishes, six molluscs, and 
345 insects. 


Tue paper on ‘‘The Genesis of the Chalk,” read by Dr. 
W. F, Hiume before the Geologists’ Association in January 


if it 


last, appears in the May number of the Association’s Pro- 
¢eezinzs, together with the presidential address on ‘‘ Geology in 
the Field andin the Study,” delivered by Mr. H. B. Woodward. 


THE late Prof. Milnes Marshall’s little book on ‘* The 
Frog,” knoxn to be a most concise introduction to anatomy, 
histolozy, and embryology, has reached a fifth edition. <A 
note by Dr. Ilurst informs us that the preparation of this 
edition for the printer was Prof. Marshall’s last professional 
act, and was completed only a week before his death. 


THE Marlborough College Natural History Society, founded 
just thirty years ago, bas issued its report for 1893. The report 
ebropicles the work of the sections of astronomy, botaay, en- 
tomology, geology, microscopy, zoology, and meteorology during 
the year. It also includes an anthropometrical report contain- 
ing the statistics of weights and measurements,of members of the 
school. This is a feature that other societies in our schools and 
colleges would do wellto take up, for the anthropological in- 
formation thus collected is very useful. 


Ir is well koown that many amateur photographers send their 
negatives to professionals to be printed. The Indian amateur, 
however, has usually to make his own prints, as there are few 
professional photographers in the far Eas: who undertake the 
work. To make up for this dearth of available assistance, the 
Fournal of the Photographie Soctety of India reports that the 
society of which it is the official organ have established a print- 
ing department for its members. Though such a departure 
might be adversely criticised in the case of a British society, it 
may be pardonable in India. 


VOLUMES viii. and ix. of the Avnalen der kk, Univer- 
sttats-Sternwarte in Wien, edited by Prof. E. Weiss, have 
recently been issued. The former volume contains the results 
of meridian observations made at Vienna Observatory during 
1886and 1887, of comet observations made between 1890 and 
1892, and of observations for positions of planets, comets, and 
comparison stars. In vol. ix. are given the zone observations 
made by Dr. Palisa during 1884 in connection with the Vienna 
star catalogue. This volume also includes the results of obser- 
vations of planets during 1890, and meteorological observations 
made in 1887 and 1$88. 


Messrs. J. AND A. CHURCIULI. have published a new 
edition of ‘* Materia Medica, Pharmacology, and Therapeutics,” 
by Dr. C. D. F. Philhps. The work originally appeared in 1882, 
but was out of print for some years, J)r. Phillips has made 
numerous emendations and additions in order to bring his book 
in touch with the present state of knowledge of the physio- 
logical and therapeutical actions of remedies. More than usual 
space has aloo heen devoted to pharmacy. The present volume 
deais with the actions of inorganic substances, and a new edition 
of its eompanion volume on the vegetable, animal, and organic 
compounds will be published to supplement it. 


Tire tidal streanyy round the Isle of Wight can be found at 
any heur on any day by means of an arrangement devised by 
Mr. F. Howard Collins, and published by Mr. J. D. Potter. 
\ plan of theislan |, with arrows showing the directions of tidal 
currents, is drawn in cach of twelve seetions of a cardboard 
circle pivoted at the Centre. This circle is capable of being 
moved round inside aiother, © pon which the hours from one to 
twelve are marked. When the inner circle has beenset to the 
time on the outer one at which high water occurs at Portsmouth, 
the directions of the arrows opposite any hour on the latter 
slow the direction of the tide at that hour. YVachtsmen in the 
Silent and round th» Ile of Wight sheoull find the chart 
useful. 
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Ix the June number of Natural Sefence Dr. A. R. Wallace 


united so as to form one new region—the Ifolarctic—co- 
extensive with the extra-tropical northern hemisphere. : 
Wallace finds, however, that the two regions, instead of being 
so much alike that they should be united to form a single regi 
are really exceptionally distinct, and tbat their union would no 
be an improvement upon Dr. Sclater’s system of zoologica 
regions. Thejournal also contains articles on the distinguishing 
sex in ammonites, by Messrs. S. S. Buckman and F. A. Bather ; 
problems in experimental psychology, by Prof. E. B. Titchener; 
the mode of formation of ground ice, by Mr. R. D. Oldham; 
the significance of the bird’s foot, by Mr. I’. Finn ; and cell 
division, by Mr. M.D. Ifill. 


THE new series of Science Gossip is really an improveme t 
upon the old one. Each month pages are specially devoted te 
astronomy, notes and queries, science abroad, zoology, geology 
botany, and transactions of scientific societies. The articles 
the June number include one by Mr. .\. T. Tait, on the beautt 
ful dendritic crystals sometimes found on the pages of books 
The author remarks that he has never seen a specimen of the 
arborescent crystals in a book olderthan 1835 or younger thai 
18S2, and that rather more than twenty years are usually re- 
quired for their fullest development. He has examined a lar; 
number of volumes of foreign origin, but has never discover 
any of the crystals upon their pages. “The crystals are supposed 
to owe their formation to chemical action set up by the acci- 
dental deposition of minute fragments of copper upon the su 
faces of paper during the processes of manufacture or printing, SO 
it is suggested that differences betweeo British methods :} 
paper-making and printing, and those in vogue in America and 
on the continent, may account for the absence ol the crystals. 


Ix a communication to the Socicté Chimique, M. Girard 
explains the interesting fact that when wood charcoal is heat i 
with sulphuric acid, for the purpose of preparing sulphi 
dioxide, colourless crystals are frequently observed to for 
M. Terreil has previously pointed out the occurrence, but wit 
out offering any evidence as to its nature. M. Girard now 
finds that if excess of carbon is used, and the operation is con= 
tinued until the complete cessation of the evolution of gas, sa 
large a sublimate of the crystals is obtained as to cover the sid 
and neck of the flask, and to almost obstruct the delivery tub 
In order to purify the substance it is only necessary to dissol 
it in water, boil until sulphur dioxide is expelled, precipita 
any sulphuric acid by the necessary quantity of barium chloride, 
evaporate to dryness, and recrystallise from alcohol. The well- 
formed colourless crystals obtained are found to consist of 
pyromellitic acid, C,l1,(COOTT),, one of the isomeric tetra= 
basic acids of the benzene series, and the acid whose anhydrt 
is produced when mellitic acid is heated. Mellitic acid is 
substance well known from the fact of its occurrence in com 
bination with alumina in honey-stone. The crystals of pyro= 
mellitic acid obtained in the interesting manner above indi- 
cated are soluble without decomposition both in boiling 
sulphuric and boiling nitric acids. Their aqueous solution 
reacts like an ordirary dilute acid, decomposing carbonates 
with effervescence. The crystals themselves are efllorescent im 
the air, and upon heating they volatilise with production ofa 
sublimate of long needles, melting about 280°, and which prove 
to be pyromellitic anhydride. M. Girard further shows that 
when sulphuric acid reacts upon wood charcoal which has pre 
viously been well calcined at a white heat, or upon coke, no 
production of pyromellitic acid is observed. Oa the other 
hand, substances richer in hydrogen and oxygen than wood 
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larcoal, such as the denser varieties of cellulose, yield it in 
jatively large quantities. 
ed by the action of sulphuric acid upon that portion of the 
od charcoal which is least carbonised and retains a Jarger 
pooartion of hydrogen and oxygen. Now it is welt known 
fut pyromellitic acid may be obtained by the action of sul- 
uric acid upon mellitic acid. M. Verneuil has recently 
‘pwn, while these experiments of M. Girard were in progress, 
ft when sulphuric acid acts upon wood charcoal a certain 
diount of mellitic acid is produced. It is therefore practically 
tain that by the action of sulphuric acid upon wood charcaal, 
ddition to the production of the gaseous dioxides of sulphur 
i1 carbon, mellitic acid is produced which in tura is converted 
} a further quantity of sulphuric acid into pyromellitic aci |, 
j1 the latter is deposited in crystals in the cooler portion of the 
isk in which the reaction occurs. 


Tite additions to the Zoological Society’s Gardens during the 
it week include two Brown Capuchins (Cebus futucllus, g 3) 
Guiana, presented respectively by Mr. Charles Gordon 
azer and Miss Florence’ Marryat; two Four-horned 
itelopes ( 7etraceros guadricornis, $3), from India, pre- 
ited by Mr. W. F. Sinclair; four common Swans (Cygnus 
yr), British, presented by Lord Braybrooke ; two Jameson's 
IIs (Larus nxove-hollandiz), from Australia, presented by 
| Ferdinand von Mueller, K.C.M.G.; two lloary Snakes 
(pronedia cana), a Crossed Snake (Psamnomophis crucifer), 
Infernal Snake (Aovdon infernalis}, from South Africa, 
sented by Mr. J. E. Matcham; two Natterjack ‘Toads 
ufo calamita), Vritish, presented by Miss : 
lee Stock Doves (Columba enas), British, presented by Mr. 
mel A. Williams; a yellow-cheeked Amazon (Chrysotis 
\emnalis), from Honduras, two Alligator Terrapins (Che/vdra 
dentin), {rom North America, deposited; a White-hellied 
Eagle (falictus lencogaster), two Wonga-Wonga Pigeons 
jucosarcta picata), from Australia, purchased ; a Reindeer 
nugifer tarandus, 9),a Japanese Deer (Cevous sika, 9), 
nin the Gardens. 


OUR ASTRONOMICAL COLUMN. 


SUN-SPOTS AND WEATHER.—The first part of vol. vi. of 
ndian Meteorological Memoirs" (Calcutta, 1894) contains 
aper by Mr. W. L. Dallas, Assistant Meteorological Reporter 
the Government of India, on the relation between sun-spots 
weather, as shown by meteorological observations made on 
rd ships in the Bay of Bengal during the years 1856 to 1879. 
Je region selected affered peculiar advantages for such 
wiry. The annual periodic changes in it are small, and the 
priodic changes are very slight. There is also comparatively 
le horizontal air motion, and, being a sea surface, the area is 
liable to the sudden changes which affect a land observatory, 
result from irregularities in the elevation of the land sur- 
imding an observatory. The discussion of the pressure 
pervations shows that there are certain points of similarity 
tween barometer readings and the number of spots on the 
}. The number of years during which the number of sun- 
pis exceeded the normal average coincides with the number 
years during which the pressure was below the average, 
1 vice vers’, while the maximum pressure differences, whether 
pve or below the average, occur one year after the maximum 
P-spot variations in both directions, ‘he same general agree- 
Mat is disclosed by the discussion of temperature observations, 
k here again there is the same want of exact relation. In the 
ve of pressure the curves show that a defect of pressure pre- 
fled during the years in which the relative number of spots 
}S xcessive ; and an excess of pressure during the time they 
jré at or about their minimum. Soin temperature, it appears 


0 Mr. Datlas’ investigation, that there exists a general defect 


bmumber of spots is high. The indications are, therefore, 
It years of maxima and minima in asolar cycle are also years 


jMaximum and minimum solar radiation. 
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jen the number of spots is low, and a general excess when } 
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Ancther paper on sun-spots and weather has also recently 
been received (Bulletin dela Societe les Amis des Sciences et Art. 
de Rochechouart, 1894), the author being Prof. J. P. O'Reilly. 
By extracts from the annals of Ireland (funala Proghacta 
fireann) and those of Ulster (tnvala Uladh), it is shown that 
remarkable years of dryness and of cold in Ireland and in 
Europe are connected with the cycle of solar activity. 


EPHEMERIS FoR TEMPEL’s ComET.—The following posi- 
tions are extracted from the search ephemeris for Tempel’s 
comet, given by M. Schulhof in Astr. .Vach. No. 3219 :— 


Ephemeris for Paris Midnight, 


r8y4. R.A. Decl. 

June 2 1 0 16 S. 0 22°8 

4 5 55 5. 0 3°9 

6 11 37 N.o 14°5 

| 8 yap O 323 
! fe) 22a o 49°6 
12 25555 ors 

14 33 3! 1 224 

16 38 49 ay) 


The comet is not in a good position for observation, but it 
may possibly be picked up in the east shortly before sunrise. 


JUriver’s SATELLITES IN 1664.—Under this head we re- 
printed, on February 1, a letter from the New York MWation 
upon a supposed observation of five satellites of Jupiter, made 
by John Winthrop in 1664. he note ted Mr. Frank HE. Cluiz 
to determine whether there was any ‘‘fixt starre with which 
Jupiter might at that tyme be in neare conjunction” (Fohws 
Hopkins University Circular, May). We finds that the date of 
observation in our present reckoning was August 16, 1664, and 
on that date the star B.A.C. 6448 (R.A. 18h. 46m. 55°6s. 
Decl. — 23° 21’ 33”°04) was at a distance [rom Jupiter of abou: 
10''5, which is approximately the distance that the outer satel- 
lite may reach. In brightness the star is about the same as the 
three smaller satellites-—between the sixth and seventh magni- 
tudes. Mr. Clutz thinks, therefore, that this star was the 
object which Winthrop took for a fifth satellite. 


AU SIMI AUE sy SSI BIDEN E (OVE THBUR IOGIUL, 
GEOGRAPHICAL SOCIETY. 
‘3 report ol the Council of the Royal Geographical Society 
was presented at the annual meeting on May 28. The total 
number of Iellows at May 1 was 3775, 
during the year. 


a net increase of 29 
The President and Council for the ensuing year were ballotted 
for and elected. ‘The principal changes are the retirement of 
the honorary secretary, Mr. D. W. Freshfield, and the retire- 
ment from the Couacil by rotatinn of Mr. Francis Galton, 
| Generals Sir W. D. Jervois, J. T. Walker, and Sir Charles 
Wilson, and Mr. Delmar Morgan, Mr. Clements R, Markham 
was re-elected as President, the [lon. G. N. Curzon was added 
to the list of Vice-Presidents, Sir John Kirk was clected 
Foreign Secretary, and Major Leonard Darwin to co-operate 
' with Mr. H. Seebohm as Secretary. ‘he following new Coun- 
cillors were elected: = Dr. Robert Brown, Right Ion. Elugh 
Childers, General Goodenough, Lord Lamington, Admiral .\. 
Il, Markham, Admiral IE, Il, Seymour, and Colonel J. K. 
‘Trotter. 
The Society’s medals were presented in the absence of their 
recipients, Captain Bower and M. Reclus; the minor awards, 
already announced in NATURE, were also given, and a series of 
educational prizes to students {rom the training colleges. 
The President then delivered his annual address, reverting 
from the recent custom of dealing with the progress of geo- 
graphy during the year to the earlier practice o! devoting special 
attention to some prominent features of exploration. 
The greater part of the address was devoted to the polar 
expeditions of the present year, the facts regarding which have 
already appeared in Nature. Mr. Markham is a high 
authority on Arctic travel, and his views will carry much 
weight. Ile professes a strong preference for large expeditions 
| organised by government, and commanded by naval officers, 
| believing that men combiniog high scientific attainments, great 

experience of ice-navigation, and the rare qualities of a 
| leader of men, all of which are necessary for a great polar 
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explorer. are seldom to be found except in the service of a 
yovernment with a wide range of selection. Still he would 
encourage all en‘erprise and every carefully planned expedition, 
on however small a scale. Without expressing any confidence 
in the correctness of Nansen’s theories, he felt no doubt as 
to the great scientific results which must accompany his journey. 
With rezard to Mr. Jackson’s projected exploration in Franz- 
Josef Land. Mr. Markham did not favour .\ustria Sound as the 
best approach to l’etermann l.and, and he pointed out the draw- 
back of the winter quarters of the exyedition being so far south 
as Lira Iarbour, between which and the point where really new 
ground can be broken, there intervenes a space of nearly 200 
miles to be traversed each season ; but with wise management 
and favourable conditions of ice and weather, a pond measure 
of success appeared quite possible. In his scheme for retracing 
Parry's footsteps north of Spitzbergen, Mr. Wellman trans- 
gresses the best established canon of Arctic travel, which is 
never to enter the drifting pack away from land ; but as he has 
started early, Mr. Wellman may possibly enough beat the record 
of the farthest north, a motive which was deprecated by the 
Austrian explorer, Weyprecht, as the bane of good <\rctic 
work. Little service to geography is to be looked for from 
this expedition, unless there arc islands north of Spitzbergen 
which may be explored. In speaking of Mr. Peary’s journeys 
in the north of Greenland, Mr. Markham said: “ For my own 
part, | look upon Peary as an ideal explorer. Me chose one of 
the greatest and oldest of the geographical problems that 
remain to be solved, and he set ta work as if he really intended 
to ful the solution. Every detail of equipment was thought- 
fully considered, wear was tried and tested before being used, a 
brillian| preliminary journey over the inland ice was made. 
All was done in the workmanlike style of a true discoverer. 1 
therefore believe that Peary will succeed. 1 am sure that he 
deserves success.” There is, in Mr. Markham’s opinion, 
yround to hope that Bjorling and Kalstenius may be still alive ; 
“the two Swedish lads are the stuff of which heroes are made, 
and every civilised people must be interested in their reseuc ” 
Want of funds has prevented a search expedition from being 
sent out, and the two Swedes who have left for Ellesmereland 
trust to be landed there by the gnod offices of whalers. No 
eltorts on the part of the Council were spared to inaugurate a 
great .\ntarctic expetitiun, the promotion of which is now 
under consideration Ly the Royal Society. 

In the evening the anniversary dinner of the Royal Gco- 
graphical Society was held in the Whitchall rooms of the Tlotel 
M tropole. 


VHE MAGNETIC DEFLECTION OF CATHODE 
RAYS, 


*T1] current number of the A/e ¢ricfan contains a translation 
fa very interesting paper by Herr 1’, J.enard, on the de- 
flection of the cathode rays by aniagnet.  1Cis well known that 
when the cathode rays traverse a magnetic field they are de- 
fected from their otherwise rectilineal path, and in the form of 
tule ordinarily employed this deflection increases with an in- 
create in the pressure of the residual yas in the tuhe. In this 
ya ticélar the cathode rays behave just like a current of 
negatively charged particles projected from the cathode. The 
pathe of euch particles would be curved in a magnetic held, and 
the cums #ture would increase with a decrease in the speed with 
which the  artle travel, 7c. they would be more curved in a 
denfer anid m re resting medium. The above explanation is 
norin coord with the resalts of the experiments the author has 
male, an} which have fed him to consider the cathode rays as 
phenonenain the ether Im fact, the author finds that when 
the obeervation (abe od the tube in which the rays are gene- 
rated, are separate?! by a gay-proof aluminium 4 artiuion, so that 
the ga cou prefurecnbe vaned in the two tubes indepen- 
dently, that the allove explanation cntircly fails, and that every- 
thing conurms bs | reviouy view that these rays are phenomena 
in the ethter, and not clecirically charged particles. bor instance, 
the pressire of the gat in the dwcharge-tube be kept constant, 
while thatin the observing tube be lowered from 33 m.m. to 
oo2) mm. itis found that the deflection produced remains 
convant. igher pre@ure than 33 m.m. could not be cm- 
ploye}, as tnder these chcemstances the medium became so 
turbid to these rays alte enurely depiroy all definition in the 
phosphorescent spot. If, bawever, the presjure of the gas in | 
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the observing tube be kept constant, while that in the dischs 
tube is varied, a marked influence on the position of the defle 
spot isat once observable. Thus, if the pressure ts altere 
that the sparking distance in the discharge tube cha 
from 2cm. to 4cm. there is an alteration in the detlec 
of from 12°2 mm. to 85 m.m. Thus it would appear ta 
the difference in the deflection observed with varying 
pressures in the ordinary form of tuhe is not caused 
difference of the medium in which the deflection ts observed 
in the difference of the rays themselves, which are produced 
varying pressures of gas. A curious deformation in the sha 
of the deflected phosphorescent spot was observed, for while | 
undeflected spot was always circular in form, the distrihation 
hght being dependent on the turbidity (¢.¢. density) of the 
inthe tube, in very turbid gases the edge of the spot is unt 
fined. If the gas becomes rarer there appears in the cent 
the spot a more or less sharply detined kernel, surrounded by 
less bright penumbra. After deflection the spots become el 
tical in shape, which may be due to the fact that the rays 
longer met the screen at right angles, but when the gas was 
rarefied that there was a central bright spot and a penumb 
the appearance of the spot was subject to sudden cha 

While the position and shape of the central spot remat 
constant, the penumbra changed both in shape and posit 
sometimes even being quite separate from the bright spot. 

penumbra was in every case more deflected than the bright sp 
thus showing that the penumbra contains rays of greater 
fectibility than the core. but never of less. This is borne ou 
previous experiments, which had shown that it is the rays 
are most easily diffused that are most deflected. 


SCME LONDON POLYTECHNIC INSTITUTE 
Il. 


N account of a mistaken idea asto thetrue end of edneatia 
the object of technical instruction is often defeated. Mai 
young operatives take up courses of study in order that they 
become clerks in manufactorics where technical knowledge 
desirable. This notion causes the ranks of the mechanic cla 
tn lose many of their brightest men, while the supply of el 
increases. What has to be impressed upon tbe minds 
students in trade classes 1s that the object of the instruction Is 
enable them to perform their duties ina more efficient man 
hot to remove them from one sphere of life to another. 
point was very well expressed by Sir Benjamin Baker at t 
beginning of this year, in presenting the prizes and certifi 
to students at the leople’s Palace. ‘‘ It is necessary,” he s 
“for teachers and students alike to remember that a ce! 
amount of scientific or theoretical knowledge in the futur 
more than in the present, must be considered as an indi 
able element of success in the great baule of Hfe, but not 4 
thing having necessarily any more market value in itself th 
knowledge of reading and writing, nor must the facilities 
acquiring knowledge now enjoyed by students be carricd tos 
an extent as to incapacitate them from acting in an emerg 
promptly and reliantly without help trom books or profes 
or the benefits of scientific and technical education would bet 
dearly bought, and the self-education system of our predece: 
would turn out the better men.” 
The Veople's Valace uwes its existence almost entirely 
the Drapers’ Company. In the year 1890 this company 
the entire managemcnt of the educational work, which 
carried on under the supervision of Mr. William Phil 
Sawyer, the clerk to the Company. ‘Two years later, om 
Drapers’ Company having offered an annual contribution 
£7000 to the Valace, a new scheme was drawn up by 
Charity Commissioners, which provided for an annual 
of £35c0 Irom the City and Varnchial Charities’ Vu 
in addition to the Drapers’ Company's contribution, and an 
body of Governnrs was formed, of which the Master of 
Drapers’ Company acts as chairman, This body, b 
representatives of the Drapers’ Company, consists of mer 
appointed by the London University, the Londan Cot 
Council, the Landon School oard, the Trustees of the City 9 n 
Varochial Charities’ Funds, and the Lord lresident of 
Council. 
The cducational work consists of (1) the day techmie 
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chool, under the management of Mr. D. A. Low, head master, 
hich is largely recruited from the public elementary schools, 
ad to which the Drapers’ Company have contributed yearly 
41000 to be expended in scholarships. (2) The evening classes, 
rider the management of Mr. J. L. S. Ilatton, Director of 
Evening Classes. 

The evening classes are conducted with a view to giving 
tudents a practical and theoretical knowledge of the arts and 
ciences, and to prepare them for the examinations of the 
department of Science and Art, the City and Guilds of Landon 
hstitute, and of the Society of Arts. It will be concluded, 
herefore, that instruction is given ina large number of subjects; 
n fact, the time-table includes more than fifty classes in pure and 
.pplied sciences, and further, the Governors offer to consider 
the formation of classes in any similar subjects provided a 
ufficient number of students offer themselves for admission. 
[hus the subjects taught at the institution are those for which 
here is a demand. It would hardly be expected that purely 
cientific subjects would be in favour in the East End of London. 
(the object of the majority of the students in such a district must 
ne a desire to command better wages as workmen rather than 
he simple pursuit of knowledge. Some, however, are actuated 
by a higher spirit. Among the classes conducted by Mr. 
datton is one on the differential and integral calculus, another 
mM analytical conic sections, and a third on the theory of deter- 
inants. And many, if not most, of the students of these 
ubjects are not pupil teachers merely aimiog at the obtaining 
fa certificate and notbing more, but young men who after 
assing their days in grimy worksbops find recreation in mathie- 
atical exercises of no mean order. It is such ardent spirits as 
ese that bring credit upon the institutions assisting in their 
evelopment, not the mercenary ‘‘ pot-hunter.”’ 

Strange as it may appear, there are numbers of young men in 


t these institutes. While at the People’s Palace a short iime 
go, the writer had pointed out to him a young mechanic who, 
hough he had been a student, found himself in circumstances 
0 low that he could not pay the entrance fees for the classes in 
hich he desired to continue his studies. le pleaded with the 
irector of studies for free admission, and, it need hardly be 
id, his request was granted. That young man is now in his 
venth heaven of delight, for he attends classes six nights a 
yeek, and revels in the privilege that has been extended to him. 
oall who are desirous of democratising knowledge, this case 
—and it is not an isolated one—must appeal very strongly. [he 
an who wishes to work but finds his labour unwanted is an ab- 
ct of everyone’s sympathy. But his claims for assistance are ro 
tronger than those of the man who craves for knowledge and 
as not the means of attaining his desire. 
echnics are doing an excellent work by reducing the tolls that 
x many years barred the ways of wisdom. Lut though the 
€5 to classes represent only a small part of the income of these 
Stitutious, it is doubtful whether any very great educational 
dvantages would accrue from their abolition. ‘* That which is 
sily gained is lightly prized,” is an old saying and a true one, 
nd if all students were admitted free to Polytechnic classes, they 
auld possibly not appreciate the instruction so highly as they 
Oat present. Perhaps the best way to meet the case of poor 
udents would be for private benefactors to bestow a small sum 
pon Polytechnics for the purpose of paying their fees. It is 
Ot suggested that these free studentships should be competed 
ft, but that they should be obtainable by any who desired to 
in classes, and were prevented by the inability to pay the fees ; 
rovided only that the Director of studies satisfied himself as to 
€ poor circumstances of the applicant. 
The engineering department at the People’s Palace is 
uder the control of Mr, Robert Tlolt, Students are 
ermitted to enter any of the classes in engineering sub- 
ets, but are always strongly advised to take up theo- 
tical courses at the same time. For the first year the 
ubjects thus recommended are mathematics, geometry, and 
achine construction ; for the second year, more advanced 
athematics, geometry, and machine construction, with 
feoretical and applied mechanics and steam; while third- 
far students take still higher developments of mathe- 
latics, machine construction, steam, and applied mechanics, 
md also mechanical engincering. It will he  secn, 
erefore, that by following this line of study a theoretical 
aiming is obtained which must be of the greatest advan. 
ge in the engineering workshop. Only when a know- 
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ledge of theoretical principles 1s regarded as an essential quali- 
fication for entrance into the workshop, can the teaching be 
sound, and when this is more generally recognised among 
engineering students we may expect to see some results of 
technical education. 

For some time Prof. Holt had in his mind a scheme for 
the erection of a machine shop, a pattern-making shop, a smithy, 
and an experimental workshop, but the necessary funds were 
not available. It has just been announced, however, that the 
Drapers’ Company, supplementing their former benefactions, 
have voted the sum of 44000 for the erection of a new enyineer- 
ing laboratory with workshops. 

The creation and extension of workshops such as exist at the 
People’s Palace for various trades will do much to bring the 
workmen to a higher degree of efficiency. But in order to 
discover if the teaching is suitable for the students, and whether 
they make satisfactory progress, it is necessary from time to 
time to hold examinations which completely cover the work 
done. <Atpresent, however, there is only one general examina- 
tion in technical subjects, namely, that of the City aod Guilds 
of London Institute, which covers only a small range of the 
subjects usually taught, classes of such importance as those 
in practical engineering and practical carpentry finding no place 
in thisexamination. ‘To1remedy this defect, the educational com- 
mittee of the People’s Palace have taken steps to form a joint 
examination board of the London Technical Institutes. It is 
proposed that the examination consist of three parts :—({1) An 
inspection of practical work certified to he the ynaided work of 
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the student ; (2) a wae voce examination ; (3) a written exam- 
ination. The intention of the committee is to make the 
examination more a mechanical qualifying one than one of 
general technical theoretical character, as will be gathered 
from the subjoined extract :— 
‘*It is proposed to lay more stress on the eva zece part of 
the examination tban is usually done, for the following rea-ons. 
It has heen found that one of the great difficulties in conducting 
an examination on the above basis is to place the workman— 
unaccustomed to express himself in writing—on an equality 
with the clerk, wbo has not the same practical knowledge and 
experience. On paper, the workman frequently finds himself 
deteated by the clerk, and consequently looks with suspicion 
on such examinations as the City and Guilds, the results of 
which he, with justice, considers to be no just critericn of the 
merits of the candidates. In our Universities, in olden days, 
wtva voce and writlen examinations were held concurrently, so 
as to afford those who had no facility for expressing themselves 
in writing an opportunity of showing the extent of their know- 
ledge. With the advance of learning and the ever-increasing 
opportunity for expressing oneself in writing, the need of the 
viva toce examination at the University has died away, and it 
| is at present little more than a useless formality. In the case of 
the workman, however, who has the greatest diffienlty in 
expressing himself on paper, it is eminently desisable to revive 
the old system.” 

| Examinations conducted in this manner bave already been car- 
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ried out at the People’s Palace with some success, and it certainly 
seems desirable to extend them. After all, the majority of the 
students 1 Polytechnics desire certificates which guarantee that 
the holder, when applying for work, is a thoroughly competent 
workman. By enlisting employers of labour, and representatives 
of various trales, as examiners, the work done is truly tested from 
a practical point of view, and the certificates awarded by them 
1s of vse in obtaining employment. In all probability there 
will be a difficulty in arranging a joint examination board on 
the lines suggested by the People’s Palace committee, but 
however this may be, it seems desirable that some provision 
should he made for determining the amount of directly useful 
knowledve obtained in the Polytechnie workshops, 

Before passing to another Polytechnic, a few words must he 
said with regard to the extent of the work carried on at the 
People's Palace. The number of class tickets tssued for the cur- 
rent session is 7408. Such su jects as light, sound, physiology, 
botany, and physiography attract comparatively few students, the 
reason evi lently being that they donot directly bear upon indus- 
tries. Thoush we cannot but regret this lack ofintere-tin subjects 
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be raised to £2500 when the sum of £60,000 has been collected. 
As only £22001s now wanted to complete this figure, the Institute 
will probably soon be in possession of the further endowment. 
The London County Council will also eventually contribute to 
the Institute an annual sum estimated to amount to about £1500, 
The Institute contains workshops for various trades, physical 
and chemical laboratories, and numerous rooms for classes and 
lectures. Instruction is provided in technological subjects, in 
general seience ; art, including wood-carving and metal chasing ; 
music ; and in commercial and general education. The prin- 
cipal is Mr. Sidney 1]. Wells, and Dr. W. E. Sumpner is the 
head of the electrical engineering department. Mr. S. Wi. 
Davies has charge of the chemistry department, and Mr. W. 
E. Walker carries on the engineering work in conjunction with 
Mr. Wells. 

For the first time in the history of London Polytechnics, the 
Governors appointed a Principal, and by selecting for the post a 
man in whom theoretical and practical knowledge are happily 
combined, they did their best to secure a well-balanced scheme 
of instruetion. Without expressing an opinion upon the advisa 
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mot of wach are necessary lor a proper scientific education, it 
16 not strange that in the Last end, where the battle of life is so 
keen, people should only be interested in matters which they 
think may assist them to earn a living. l-ngineering subjects 


are greatly favoer as many as 300 students attending the 


class in machine constrs tion and drawing, The average 
atten lance each evening at classes in all subjects is about nine 
hundred, 

Dr, Macnatr, who unt rece: tly was the head of the che- 
istry departmen’, made that branch of science very popular 
aimors stadents, and Wr. Me , Who has succeeded him, will 
doabtlese sustain the chara of the work. Vhe research 
Tiooratory, which at as propa ed to arrange, will help to this 
end, 


Wecome now to the Battersea | 
opened tast February. The In 
eyupped at a cost of nearly £53, 
wa 


lytechnic Institute, formally 

has been built and 
the greater part of which 
raised hy voluntary subscriptions, ft is at present in 
| 2fersion ofa tixed endowment of / 1500 per year, but this will 
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hility of putting each Polytechnic under the control of a Prin- 
ctpal, we would point cut that an educational head who teaches 
1s bound to be prejudiced in the direction of his special branch 
of study to the detriment of other branches. By placing at the 
head of aftaits a man who is not a speciahst, and properly 
arranging each department of the educational work under a 
competent head, each branch is sure of its right share of atten 
tion, At the Goldsmiths’ In titute there are ten departuients, 
cach under a head who, with Mr. Redmayne, arranges the 
details of work, ‘The system has been proved to work well, 


and there is no friction between the departmental heads and the ~ 


head of the Institute, owing doubtless to the fact that they feel 
that he is not unduly prejudiced in favour of any one depart 
ment. ‘he system of putting the whole Institute under a Prine 
cipal is being tried at Battersea, ‘Vime will show whether this 
manner of control, or that adopted at New Cross, best furthers 
the interests of all branches of an Institute’s work. 

A few remarks with regard to the lines adopted at Battersea 
should be of interest. ‘Vhe Battersea Institute is open to persons 
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of either sex, without limit of age, whoare students ofany class in 
it. Persons who wish tn join a trade class are required to satisfy 
certain conditions before permission is granted them. There is 
a reason for this stipulation. By attending a course in a trade 
subject, it is possible for men to become dexterous enough todo 
jobhing work without serving an apprenticeship in that trade. 
This is not only detrimental to the interests of the skilled work- 
man, but it also encourages inefficient labour, for though the 
way to do a thing may be picked up ina warkshop course, the 
way to do it well can only come by practice. In order to 
prevent this rapid manufacture of workmen, many Polytechnics 
in the provinces make each trade class a close preserve for the 
“instruction of apprentices and workmen belonging to that trade. 
Thus, a carpenter wouli not be permitted to joia a class in 
hookbinding. Something can he said both for and against this 
preservation. There is the possibility that the smattering of 
knowledge obtained in a Polytechnic workshop may be thought 
by some sufficient to qualify as a workman, hut this is very 
doubtful. On the other hand, 1f a person wishes to learn it 
seems a pity to place any barrier in his way. Many young 
men are apprenticed to trades 
for which they have no taste 
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a subject of immense importance, and forms the groundwork of 
all applied sciences. An excellent departure from stock subjects 
is the formation of a class intechnical mensuration, in which the 
needs of students attending the tride classes are met, and 
engineers, builders, plumbers, bricklayers, masons, carpenters. 
joiners, and other operatives are taught the application of men- 
suration to the practical problems which occur in their work, 
Another class worthy of special mention is one in graphic statics, 
designed to teach the application of graphics to architeciural, 
building, and engineering construction. A course of experi- 
mental work is carried on in a fine mechanical laboratory, only 
those who possess a knowledge of elementary mathematics, 
mechanics, and drawing being admitted to it. The electrical de- 
partment, under Dr. Sumpner, is provided with a well-equipped 
laboratory, and the electric lighting plant of the Institute 
isavailable for experimental purposes. The chemical laboratory 
is also well-equipped and arranged, Altogether, we are of 
opinion that the Battersea Institute has started well. Its sphere 
ot usefulness is limited for want of a larger endowment than it 
at present possesses, but daubiless further funds will be received 


whatever, and an_ institute 
jwhich enables them to follow 
their inclination is doing a 
good work. 

Membership of the Insti- 
tute is open to any student 
hetween sixteen and twenty- 
five years of age, upon the 
payment of a nominal fee. 
Among the privileges to 
which members are entitled 
are: admission to ordinary 
evening classes, lectures, and 
entertainments at reduced 
ees, use of reading-room, 
and facilities for joining 
Iuhs and societies. This 
system of membership is cal- 
culated to develop an esprit 
ide corps among the students, 
which will do much to make 
the Institute a success. Only 
y such means cana Poly- 
technic earn the title of a 
eople’s University. The 
stablishment of these insti- 
utes has certainly put an end 
Omany small science classes, 
nd objections have been 
raised to this concentration 
fwork. Teachers who for 
ears have shown the 
‘young idea” how to pass 
outh Kensington examina- 
ions, have found their oc- 
upation gone when such an 
educational and social centre 
1s now exists at Battersea has 
been started. But while 
averyone condoles with the 
eachers upon their misfortune, we must point out that the 
ode in which most sporadic classes under the Department of 
cience and Art are carried on is capable of improvement. 
sually a teacher rushes to his class-room, gives an hour's in- 
truction, and then leaves the students until the following week. 
A Polytechnic Institute, however, is looked upon hy the 
tudents in it as their a/wa mater. The teachers are generally 
in the building ready and willing to help the inquiring mind, 
nstead of being merely periodic visitors. 

The classes at the Battersea Institute are chiefly intended 
t persons engaged in earning their own livelihood. Special 
mrses at reduced fees are arranged applicable to various 
ades and industries, and students are strongly urged to 
ke these courses in preference to single classes; indeed, 
verything is done to give the students a thorough and 
cientific education. In order to enconrage students to take 
p mathematics, the fees in that suhject are lower than for any 
her science or trade class. Some inducement of this kind is | 
ecessary, for very few workmen recognise that mathematics is | 
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when the important work it is doing for the quarter of a million 
inhabitants of south-west London is more widely known, 

This survey would not be complete without a few words on 
the admirable day schools in connection with these institutes. 
Until recent years there were no facilites for the education of 
boys who had passed through public elementary schools, and 
desired further training in preparation for the workshop and 
manufactory. Continuation schools, such as those at Battersea 
Polytechuic, the People’s Palace, and the Goldsmiths’ Institute, 
supply the needful knowledge of science and technology, and, 
at the same time, carry on the subjects of general education. 
They represent a most important rung ia the educational ladder, 
and every encouragement should be given to them. 

At Battersea the same teachers conduct the day and the even- 
ing classes. The Institute thus possesses a permanent staff, all 
the members of which give the whole of their time to the work. 
There can be no doubt that this system of organisation is far 
preferable to that in which visiting masters are employed. 

It may be well to briefly state the conclusions to be drawn 


Bs 


from an evaminati n of the work of London Polytechnics. 
In the first place. the funds at the disposal of the Institutes are 
usually not svfficiet to permt the educational needs to be 
properly supphed. In order to supplement the sum arising 
from endowment, grant-earning classes have to be held, which 
means that sublects come to he considered for what they will 
bring t? the Institute's exchequer rather than for what they are 
worth. The Technical Education Board of the London County 
Council have taken steps to remedy this evil by contributing 
Ma‘ntepance gran ss, and capital grants for equipment. appa- 
rvus, Ac, the former being allotted according to a scale 
-a culare | to promote educational efficiency, and regularity of 
attendance. The Department of Science and .\rt, and other 
Examining Bodies. should consider the advisability of treating 
Pu ytechnie Institutes in a similar manner, instead of regarding 
them as mere collections of classes. “he less an institute of 
‘his kin} depends upon payment by results. the more likely is it 
to develop in the proper direction. 

Very little provision is made in the institutes for really ad- 
vance] work or research, but this will probably come, for in 
London, technical education is only in its experimental stage. 
Many years of work will have to be dove before any London 
n-titute will be able to find students for instruction of such an 
advanced character as that piven in continental Polytechnics. 
Mr Li. Smith recommended, in his report to the London 
County Council, that a grant shonld he made ‘towards the 
maintenance of an advanced department of applied science, 
bearinz on some local industry, under the control of a well- 
qualified instructor who gives all his time to the work of the 
institu e.”” The Technical Education Board have promised a 
contribution for this purpose when a Polytechnic desiring it 
shall have drawn up a detailed scheme of work, and the Board 
is satished that the proposed class will be of value to the indus- 
tries of the district. 

As to the recreative side of the institutes, little need he said. 
The desire for physical exercise is so much stronger than that for 
mental development, that there is a possibility of recreation 
swamping education in one or two cases. (enerally, however, 
the two sides are very well balanced, and admirably assist one 
another in the development of men of thought as well as men 
of musete. 

For the rest, Polytechnic Institutes have aroused the interest 
of the working class, and meno now realise the necessity of a 
scientific grounding for every trade. Vo have done this in so 
short a time promises well. Ina few years, perhaps, london 
Polytechnics will be able to compare favourahly with those in 
other European capitals, and when that day arrives a generation 
of workmen will have sprung up which, for aptitude aod 
efficiency, should be able to hold its own against the world. 

K. A. GREGORY, 


ONIVERS/ Ta ANG) ee LOCA LON AL 
INTEL LI GIIN GL, 
INFORD.—Mr. V. Hf, Veley and Mr. G. C. Bourne have 
been appointed Vxaminers for the Burdett-Coutts Schularship. 
The sixth annual report of the Curators of the Botanic 
Garden shows a deficit of nearly £200 on the close of the 
finan ial year, This is due principally to the decrease of income 
derive 1 from rents and profits of estates. ‘The Curators report 
that the existing endowment is inadequate to maimtain the 
Garden, and that it will be neeessary to call on the University 
at no distant date, to consider whether a moderate annual 
ubvention Should not be made to place the Garden on a 
satimfactory basi. ‘The deficit would have heen greater but 
that the Troferjor of Norany has made, frofrio motu, a eon 
tnbutton of £50 toward) the finds of the Garden. The new 
range of glas-houes, including the palm fouse and the 
icculent house, has been completed and proves satisfactory. 
Elections to Scholarships in Natural Serence will be held at 
the following College’ :—Balliol College, examination to begin 
on November 20, a scholarship in Natural Science werth £80 
a year, on the foundation of Miss Iannah Brakenbury, 
Balliol, Christ Church and Trinity College. At Balliol two 
Scholarships of the value of £80 a year and one I.xhilition of 
the valwe of £40 a year. Christ Church, one Scholarship of 
the value of £40 a year and one }.xhibition of the value of 
435 a year. Trimty College, one Scholarship of the value 
of {80a year. The examinations for these Scholarships will 
begin on ‘Tue day, November 20. 
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CaMBRIDGE.—Dr, Bradbury, the Downing Professor of — 
Medicine, has appointed as his assistant in Pharmacology Mr. 
C. R. Marshall, Research Fellow of Owens College, Man- 
chester. 

The Kede Lecture will be given in the Anatomy School by 
Mr. J. W. Clark, Registrary, on June 13 at noon. The subject 
is ‘‘ Libraries during the Middle Ages and the Renaissance,”” 

A considerable number of courses in scientific subjects, in- 
eluding Chemistry, Mineralogy, Geology, Anatomy, and Path: 
ology are announced fcr the ensuing Long Vacation, which i: 
more and more assuming the character of a regular term. 

No less than twenty-three women are announced as having 
“deserved Mathematical 1fonours” in Part 1. of the Mathema- 
tical Tripos. y 

By the election of Dr. Tlickson to the Professorship of 
Zoology at Owens College, Manchester, a vacancy is created for 
a University Lecturer in Invertebrate Morphology. 


SCIENTIFIC SERIALS, 
Wredemann’s Annalen der Physi: und Chemie, No. 5.—On 
the measurement of surface tension of water and mercury 1 
capillary tubes, by G. Quincke, In aceurate measurements of 
the surface tension of water by elevation in capillary tubes the 
marginal angle must be taken into account. It is different from 
zero, and generally increases with the age of the tubes. For 
the same kind of glass the surface tension of water at 13° is 
generally found to inerease with the diameter of the capillary 
tube. For wide tubes of normal Jena glass or English flint 
glass the surface tension at 18° was 7°$46 and 7°776 myr.—On 
the magnetic deflection of cathode rays, hy Philipp Lenard. 
The magnetic deflection is not allected by the medium in whie 
the rays are observed, but remains the same for a given speci 
of cathode rays, whatever may be the gas, the intensity, and 
the pressure. But at different pressures within the generating: 
apparatus different cathode rays are produced, showing varyin; 
amounts of deflection -On a sodium-nitrogen compound, b 
L. Zehnder. Sodium mirrors deposited electrolytically in 
vacuum tubes gave rise to strong absorption and rapid fall of 
pressure, accompanied by the formation of a brown mirro 
during the glow discharge. .\ detailed investigation showed 
that this action takes place as soon as metallic sodium has beet 
transferred to the cathode. The compound formed, probably 
NNa,, is not deposited on the cathode, but on the glass wal 
near the anode.—On the elliptic polarisation of reflected light, 
by Kk. 1. I. Schmidt. In the case of glasses of equal refraetiv 
indices and differeot dispersive powers the glass with the highe 
dispersion shows the wider range of angle at which ellipticity is” 
observed.—On the spectra of tin, lead, arsenic, antimony and if 
bismuth, by 17, Kayser and C, Runge. The authors have 
continued their efforts to find uniformities in the structure of 
the metallic line spectra through the periodic series of the 
clements. The above metals were taken as convenient repre- 
sentatives of the fourth and fifth rows. The spectrum of ti 
may be reconstructed by superimposing three equal spectra 
differing by a constant oscillation frequency. “The same law 
applies to the spectra of lead and arsenic. In the case of anti- 
mony, six such spectra are superposed, and in bismuth four. 
Line spectra, by J. R. Rydberg. This isa comparison of the 
spectra of calcium and strontium. 


SOCIETIES AND ACADEMIES. 
LONDON, 


Royal Society, May 10.—‘‘V’reliminary Report on th 
Kesults obtained with the Prismatic Camera during the Tota 
eclipse of the Sun, April 16, 1893.” By J. Norman Lockyer, 
(Coles Mathes 

uring the total eclipse of 1871 observations were made by 
Respight and the author with a spectroscope deprived of its 
collimator, and a series of rings was seen corresponding to the 
different rays emitted by the corona and prominences. A 
similar instrument, arranged for photography, was employed 
during several succeeding eclipses, but the photographs were 
on so small a scale that none of the results came up to the 
expectations raised by the observations of 1871. As the Solar 
Vhysics Committee ts now in possession of a prismatic camera 
of 6 inches aperture, the prism having a refracting angle of 
45°, it was determined to employ it during the eclipse of 1893. 
The instrument was placed at the disposal of the Kelipse 
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Committee by the Salar Physics Committee, and was 
entrusted to Mr. Fowler, who took the photographs at the 


African station. ae 
It also seemed desirable that a series of similar photographs 


though an equally efficient instrument were not availahle. A 
spectroscope with two 3-inch prisms of 60°, used in conjunction 
with a siderostat, accordingly formed part of the equipment of 
the expedition to Brazil, and was placed in charge of Mr. 
Shackleton. 

The present preliminary report is intended to indicate the 
kind of results obtained, and some of the photographs are 
reproduced for the information of those specially interested, as 
it wilt be some time before the complete reductions are ready 
for publication. 

The most conspicuous lines, or rather portions of circles, 
seen in the photographs taken during totality, are the II and 
K lines of calcium, and in these rays the images of the various 
prominences are very clearly outlined. 

The lines of hydrogen, extending far into the ultra violet, 
are also very prominent, and numerous other lines are seen in 
addition. 

lsochromatic plates were used for some of the exposures, and 
on some of these the ring formed by the characteristic line of 
the coronal spectrum (1474 K) is clearly depicted, especially 
in the Brazilian photographs. A comparison with the photo- 
graphic records of the corona shows that the prismatic camera 
has picked out the brightest parts of the corona in this way. 
All the photographs show a bright continuous spectrum from 
the inner corona. 

**On the Leicester Earthquake of August 4, 1893.” By C. 
Davison, M.A., King Edward’s Iligh School, Birmingham, 

On Angust 4, 1893, at 6.41 P.M., an earthquake of intensity 
nearly equal 10 6 (according to the Roassi-Forel scale) was felt 
over the whole of Leicestershire and Rutland and in parts of all 
the adjoining counties. The disturbed area was 58 miles long, 
46 miles broad, and contained an area of about 2066 square 
miles. The direction of the longer axis (about W. 40° N. and 
E. 40° S.) and the relative position of the isoseismal lines show 
that the originating fault, if the earthquake were due to fault- 
slipping, must run in about the direction indicated, passing 
between Woodhouse Eaves and Markfield, and hading towards 
the north-east. The anticlinal fault of Charnwood Forest, so 
far as known, satisfies these conditions, and it is highly 
prohable that the earthquake was caused hy a slip of this fault; 
greatest in the neighbourhoad of Woodhouse Eaves, and 
gradually diminishing in amount in either direction, rather 
rapidly towards the north-west and much more slowly towards 
the south-east. The total length of the fault-slip may have 
been as much as twelve miles or even more, and there can be 
little doubt that it was continued for some distance under the 
Triassic rocks on which Leicester is built. 
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Royal Society, May 10.—‘‘ The Stresses and Strains in | 


Isotropic Elastic Solid Ellipsoids in Equilibrium under Bodily 
Forces derivable from a Potential of the Second Degree.” by 
C. Chree, Superintendent of Kew Observatory. 

The problem solved in the present memoir, viz. that of an 
isotropic elastic solid ellipsoid under the action of bodily forces 
derived from a potential é 

4( Px? + (037+ Ra?), 
is the most general case of equilibrium under forces derived 
from a potential of the second degree. The above potential 
covers forces arising from mutual gravitation or from rotation 
abont a principal axis in an ellipsoid of any shape. 

The solution obtained satisfies without limitation or assump- 
tion of any kind all the elastic solid equations. It enables the 
variation in the effects of gravitation and rotation with the change 
of sbape of the ellipsoid to be completely traced. 

The results obtained for the very oblate and very oblong forms 
seem to show that in many cases of bodily forces the assump- 
tions usnally made in the treatment of thin plates and long rods 
would not be justified. 

By comparison with the author’s previous researches, a close 
similarity is shown to exist between the phenomena in rotating 
flat ellipsoids ard thin elliptic dises on the one hand, and 
rotating clongated ellipsoids and long elliptic cylinders on the 
other. 

Royal Society, May 24.—‘ On certain l'unctions connected 
with Tesseral I]armonics, with Applications.” By A. 1), 
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Leahy, late Fellow of Pembroke College, Cambridge, Pro- 
fessor of Mathematics at Mirth College, Sheffield. 
Royal Society.—Correction.—In the abstract of the paper 


- é : ' “*On the Specific [leats of Gases” (Part IIL.), by J. Joly, 
should he taken at another point on the line of totality, even | 


F.R.S., read (in place of the formula given) :-— 
Cv =a + 26(100-/) + 3¢(100-/)*. = 


Royal Microscopical Society, May 16.—Mr. A. D. 
Michael, President, in the chair.—Mr. C. Lees Curties ex- 
hibited and described a microscope which had heen specially 
made for -photographie purposes. The leading feature of the 
instrument is that the nose-piece is removable, so that an 
ordinary photographic lens can be substituted for the objective 
if required. Tle also exhibited a new form of apparatus for 
obtaining instantaneous photographs of objects under the micro- 
scope ; as examples of what could be done with this apparatus, 
he showed photo-micrographs of blood-corpuscles taken with 
powers x 306 and 600 diameters, and also some low-power 
photos of living specimens of Lephofzs with tentacles extended. 
Dr. W. H. WDallinger thought the photomicrographs were 
extremely good. He noted in the immediate vicinity of the 
Lophopus, there were some vorticellze, and this suggested that it 
might be possible to take them in the act of closing, so as to 
get an idea how the movement was performed.—Mr. Shrubsole 
said he had brought to the meeting a few living specimens of 
Gromia, which were shown under the microscopes on the table. 
One peculiarity of these specimens was that instead of possess- 
ing but one aperture, there was a zone of small apertures round 
a central one. This he thought was a good reason why this 
object should be removed from the Monostomia. After de- 
scribing a naked rhizopod closely allied to Lzeder£uhmia, and an 
organism resembling Shepheardella, Mr. Shrubsole said he had 
on the previous day obtained from the water off Sheerness some 
masses of a dirty-looking substance containing all sorts of 
forms of gelatinous objects, in which were imbedded a number 
of granules ; they were the cause of what the fishermen called 
“foul water,” or ‘May water.” They were only seen far 
certain seasons and for a short time, and it would be an interest- 
ing inquiry to find out what became of them.—Prof. Jeftrey 
Bell said that he had just been present at the annual inspection 
of the Marine Biological Lahoratory at Plymouth, and he found 
that one of the greatest trouhles there had heen the condition 
of the water. Only two fish had died during the last twelve 
months, but the Director was desirous of obtaining information 
as to the diatomaceous and desmidaceous condition of the 
water in the tanks. Inquiries naturally suggesting themselves 
would be what the organisms really were which caused this ‘ foul 
water” ; was the ‘foul water” due to their presence, and 
were they a great number of larva undergoing transformation 2— 
Prof. Bell cailed attention to the three frames of photo-micro- 
graphs which formed the Society’s exhibit at the Chicago Exhi- 
bition, and which had just been returned. The Fellows would 
have now the opportunity of seeing them and determining 
whether they were worthy of the medal which they were told 
had been awarded the Society. 

Quekett Microscopical Club, May1$8.—Mr, A. 1). Michael, 
Vice-President, in the chair. —Mr. C. L. Curties exhibited a new 
instantaneous photo-micrographic apparatus, and explained the 
method of using it. Some excellent pictures of pond-life, and 
fresh human blood corpuscles, &c., taken by this apparatus, were 
handed round for inspection, and one group of ZLophopus, fully ex- 
tended, surrounded by vorticellz, was particularly admirable and 
life-like. The Chairman thought thisapparatus would be especially 
valuable for obtaining representations of quickly-moving organ- 
isms, which were almost impossible to draw in a natural way 
because of their rapid volutions, and they might get composite 
pictures which would throw some light on this difficult subject 
of locomotion in minute animals, such as had been done by 
Muybridge and others with the horse, for instance. Mr. G. 
Western read some interesting nates of foreign rotifers which 
had since been found in Britain, amongst them heing Votjoler 
heptodon, Bipalpus vestenlosus, Chromogaster testudo, Eecistes 
muctcola, and 4. Socialis, Brachtonus dorcas, and others, which 
were accompanied by beautifully executed drawings by Mr. 
Dixon-Nuttall. Mr. Western pointed out the uncertainty and 
variability of many of the characters relied upon for specific, 
and in some cases for generic, value, such as the presence or 
absence of set, antennal appendages, or even of the eyes. 
Mr, Michael said with regard to the eye he had frequently found 
the same peculiarity among the Ilydrachnea or water-mites ; in 
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the same gathering would perhaps be met with specimens other- 
wise vientical, some with aud some without eyes, or the eye 
present on one side only. The pigment greatly varied in 
amount, or was entirely wanting, but without sections it was 
dificult to sav whether that was the case with the true nervous 
part of the visual organ, which, from its transparency, was easily 
overo ked in merely surface views. 


Pakis. 

Academy of Sciences, May 21.—M. Leewy in the chair. — 
Researches on trimethylene and propylene, and on a new class 
of hy Irecarbons : dynamical isomerism, by M. Berthelot. Tri- 
methslene and propylene have, respectively, - 17°: Cal. and 
—9'4Cal. for heats of formation from their elements. ‘The 
corresponding dibromides, sulphates, and alcohols have nearly 


the same heats of formation; just as trimethylene and propylene | 


difier by - 7°7 Cal. in heat of formation, so the formation of 
bromides, sulphates, and alcohols from these subsranees | 


liberates more heat in the case of trimethylene, the excess being | 


+94, + $s, and +10°2 Cal. in the respective cases. The 


dibromides liberate heat on the further addition of bromine as 


follows :— 

+ Br. +Bry. +2Brs. +3Bre. 
Propylene dibromide +0°522, +0°872, +1°397, +1661 cal. 
Trimethylenz dibromide +0°592, +1°010, +1°567, +2°052 ,, 


The heat of formation of terebenthene is +4°2 Cal., of citrene 
is + 21°7 cal., and of liquid camphene is about 24 Caf. The 
corresponding hydrochlorides have nearly the same heats of 
formation. From these data it is argued that trimethylene and 
terehenthene belong to a new class of hydrocarbons, and are 
dynamical isomerides of propylene and camphene respectively. — 
A note by M. Loewy accompanying the presentation of a 
volume of the ‘Annales de l'Observatoire de Bordeanx.”— 
On the formation of urea in the liver after death, hy M. Charles 
Richet. The formation of urea is analogous to the production 
of sugwr. Urea continues to be formed in the liver after 
removal from tbe body and cleansing from blood, &c., by 
washing, prohably by hydrolysis due to the action of a seluble 
diastase. —The insects of the carbnniferous period, by M. 
Chailes Brongniart.—On the superficial tension of saline solu- 
tions, by M. FI. Sentis. If F be the superficial tension of the 
saline solution, fthat of water at the same temperature, « the 
volume of 100 molecules of water, and v that of a mixture of # 
molecules of the salt with 100 — » molecules of water, we have 
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where # is the action per unit of length between the inole- 
cules of the salt and the molecules of water, With re- 
gard to b—(t) This action is independent of the tem- 
perature hetween O and 25 ; (2) it is proportional ta 7 up 
to the most concentrated solutions ; (3) it is independent 
of the nature of the salt and approximately equal to 0°78 dyne 
per centimetre for each radical equivalent (e¢ g. ? for NaBr, 
n 
KCy, MeSO,, CaCl, and K,CrO, is respectively 16: 1°53 
16; 2°33; and 2°4). —Propertics of magnetic substances at 
vartets temperatures, by M. U'. Curie. Oxygen, manganese 
chloride, ferrous sulphate, and palladium follaw the law ex- 


presed hy & \ where & is the specific coefficient of magne- 
tWati n, Visa constant, and T is the absolute temperature. 
‘The temperature of magnetic transformation of nrekel is near 
340. Tts coeftr sent | between 373° and SoG? is indeendent of 
the intensity of the ell, and decreases regularly and very 
rapiilly as the temperature rises. “The temperature of magnetic 
tran lormation of magnetite is about 535). rom 550° tu S50 


whehaves like nickel, from $50 to 370° it obeys the Same | 


jaw as axyeen. Iron exhibits very complex phenomena. 
Between S60 and 1255 there appears ta be another modifi. 
non of iron formel; lefire Sho” anf heyond 1280, 
en behaves like nickel ~€in a system of new seales, 
ty M. Alexandre de Vertha. Apparcut death produced by 
avernvirg currents, lt estoration to life hy means of aribetal 
re®jiration, by M.A d’Ar@nval. In the cases where death has 
apparen ly been caused ley direct action of the current on the 
nerve cen res, without Tesion ar destruction of the tissues, it 15 
found prmsitile to revive the yatient by the treatment adopted 
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with apparently drowned persons.—On a method permitting 
the measurement of the mental intensity of vision and the longi- 
tudinal aberration of the eye, by M. Charles HWenry.—Absorp- 
tion spectra of hydrobromic solutions of cuprie bromide, by M. 
Paul Sabatier. The absorption between A = €60 yu and 
A = 440 eu is far more intense than in the cases of the alcohalic 
solution of the anhydrous salt or the aqueous solutions of the 
green and blue hydrates. —On the molecular transformations of 
some chramic compounds, by M. A. Recoura.—On some com: 
binations of ammonia with various silver salts, by MM. Joannis 
and Croizier, The compounds AgBr.3Nlls, AgBr.1gNil, 
AgBr. NH, AgI. NHs, AgL4NII,, AgCy.N1Iz, AgNO3.3NIE,, 
A¥gNOy.2N!1,, AgNO .NII, have been studied, and their 
temperatures of dissociation, as also their characteristic formula 
for the pressures of dissociation at any temperature, are given. 
—On the detection of hydrochloric acid, by MM. A. Villiers 
and M. Fayofle.—On geraniol from the essence of «4 sdropogon 
Schenanthus.—Does digestion of proteid matters without 
digestive ferments exist? by M. A. Béchamp.—Essay on a 
theory of the temporal (bone), by M. S. Jourdain. —On the 
increase of temperature of earth-layers with the depth in the 
fow Algerian Sahara, by M. Georges Rolland. 1n many parts 
of the low Algerian Sahara, between 30 and 35° Lat., the 
temperature increases with the depth at feast 1 for 20 metres, 
and often much more rapidly. —Agronomic map of the canton 
of Ferté-sous-Jonarre, by M. Gatellier. 
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PGES SYNOPSIS. OF HIGHER 
WATICS. 

Synopsis der léheren Mathematik. Von Johann CG. 
Hagen, S.J., Director der Sternwarte des Georgetown 
College, Washington, D.C. Erster Band: Arith- 
metische und algebraische Analyse. (Berlin: Felix 
L. Dames, 1891.) 
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HE author’s object has been to give a bird’s-eye 
view, ar synopsis, of the whole range of higher 
mithematics ; and this handsome volume of 398 pages 
is a first instalment. The work is not intended as a 
treatise, or to be merely a book of reference to which 
the mathematician may turn for his formule. 
much more ambitious scope, and aims at presenting a 
general view of all branches of mathematics, methodically 
arranged and separated into a great number of sections, 
each of which contains a notice of the history of 
the subject to which it relates, followed by a series 
of numbered paragraphs giving the principal formula, 
with full references to the books and writings from 
which they are taken, and to which the reader must 
have recourse for further information. 
The branches of mathematics treated of in the present 


of Numbers, Theory of Series, Theory of Functions, 
and Theory of Equations. In this classification, however, 
an extended meaning must be given to these titles, for 
the functional branch includes determinants, invariants, 
and groups. Altogether there are twelve subject head- 
ings divided into 102 sections, each of which is further 
subdivided into separate articles when required. 
an example of the mode of arrangement, we may take 
the Partition of Numbers. We first find a general 
sketch of the algebraica! methods of Euler, Cayley, and 
Sylvester, with many of Euler’s most interesting results ; 
then we pass to partitions into figurate numbers and to 
quadratic forms, both treated in a similar manner. 

It is evident that any near approach to absolute com- 
pleteness could not be attained in such a comprehensive 
undertaking. No single person could read and digest the 
whole of mathematics as it exists in our day, and arrange 
and systematise it in a series of volumes. {It might even 
be regarded as open to question whether so bold an enter- 
prise could meet with any measure of success. But noone 
can look at this volume without admitting that the attempt 
has been well justified, and that, whatever its im- 
perfections, we are indebted to the author for a most 
interesting and valuable work. 

The critical reader naturally turns first to the sub- 
jects—or, rather, the portions of subjects --with which 
he is himself best acquainted, and it is not surprising 
if he should here find omissions; but, even in this 
extreme case, the sections in question can scarcely be 
read without advantage as well as interest. The true 
test of the utility of the work is afforded by an inspec- 
tion of the sections relating to subjects which lie adjacent 
to, but not upon, the direct line of the reader's own 
studies ; here he cannot fail to be impressed by the new 
matter which he will find set out before him. 


NO. 1284, VOL. 50] 


It has a. 


| 


, monic. series. 
volume may be classed under the four heads of Theory | 
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The history, theorems, and references are grouped to- 
gether in an attractive manner ; a mathematician could 
not turn over the pages, even in the most casual manner, 
without being tempted to stop here and there and pore 
oversomeof the paragraphs. The historical introduction 
is always remarkably clear, and the formula are 
sufficiently explained to render them intelligible as they 
stand. Although the book is to some extent a cyclopzedia, 
it is not unduly concise, nor is any attempt made to save 
space by the introduction of special abbreviations in the 
explanations or references. 

As an illustration of the contents of the sections, we 
may take the paragraphs which relate to the number of 
prime numbers. ‘We first find references to the proofs 
of the theorems that the number of primes is unlimited, 
and that every arithmetical progression, whose first term 
and difference have no common factor, must contain a 
prime. The next paragraph gives an account of Gauss’s, 
Encke’s, and Legendre’s approximate formulz for the 
numbers of primes between given limits, with references. 
Then we come to a res of Tchebicheff’s memoir of 
1851, with Sylvester's additions (1881), followed by a 
similar statement of Riemann’s results (1859) and a refer- 
ence to Meissel’s methods of calculating the exact num- 
ber of primes up to a given limit (1871). As another 
illustration, we may take the section relating to the har- 
First we find references to works or 
memoirs where special cases of harmonic series are 
treated at some length; then we come to the general 
summation by means of the semi-convergent series with 
Eulerian numbers as coefficients; and the section 
with an account of the history of Euler's 
constant. From this description it will be seen that 
the work, covering as it does all higher mathematics, 
is unique in its character. No other writer has attempted 
to deal systematically with any large field of mathe- 
matical research so fully and completely. 

It seems to us that Mr. Hagen has very skilfully com- 
bined statements of results with references. It is difficult 
to avoid being too diffuse when formulz have to be 
selected from an elaborate memoir ; and it is difficult to 
render a mere body of references attractive. Lut in both 
these respects the author has been successful. The 
references are always accompanied by enough explana- 
tory matter to render them interesting ; in fact, unlike 
most mathematical quartos, every page of the book is 
“readable” in the ordinary sense of the word. The 
subdivision of the subjects into so many sections, though 
convenient for the user, must have added considerably 
to the labour of preparation, and increased the difficulty 
of arranging the references so as to avoid repetition. 

A list of sixty-six treatises and twenty-one periodicals, 
which arc referred to in the volume, is given at the end. 
This list, long as it is, might have been considerably 
extended, had more complete libraries been accessible to 
the author. As it is, the works consulted form a most 
excellent nucleus, which may be supplemented at some 
future time by the author or a successor. Had many 
more been included, we think the author's attempt must 
have failed, no matter what ability and perseverance 
he might have brought to his task. It is to be 
remembercd that for such a compilation it is necessary 
to study the memoirs with some care in order to decide 
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upon the results to be selected. Noone who has not had 
experience of this kind of work can appreciate the labour 
involved ; it is comparatively easy when the abstractor 
can confine himself to his own line of study, but when 
he has to get up fresh subiezts for the purpase, the diff- 
culty is enormdasly increased. It woald be manifestly 
unfair to criticise a work of this kind on account of its 
deficiencies, or even its errors. Any competent mathe- 
mat’ cian who carries out such an undertaking is entitled 
to the thanks of his fellows for whatever he puts before 
them; and when he does his work well, as Mr. Hagen 
has done, he may be heartily cnngratulated upon a real 
service rendered to mathematical science. 

The difficulty of dealing with the ever-increasing 
volume of journal literature is one which is common to 
all the sciences, but it is perhips felt most acutely in 
mathematics, where the lines of research are so 
very numerous, and the workers in each are but few. 
The want of treatises has to some extent been supplied 
by the republication in a collected form of the scattered 
papers of many eminent mithematicians. The value 
of these complete editions cannot be exaggerated ; but 
they necessarily aggravate the teadency to accumulate 
all discoveries upon the greatest names, and throw still 
further into the backzround the productions of the less 
distinguished writers. The paramount merit of classified 
indexes and books of an encyclopedic character is that 
they treat all papers with the same impartiality ; and 
probably there are no works which do more for the 
advance of sctence than those which, like the present, 
have for their sole object to make available for general 
use the stores of more or less inaccessible knowledge 
which bave been laboriously acquired and pat on record. 
Perhaps, too, when Mr, Hagen has mapped out the whole 
territory of mathematics, there may be found some who 
will be willing to fillin certain regions on a larger scale 
than so comprehensive a plan has permitted to him. 

A few words should be added with respect to the book 
itself. It is beautifully printed, the pages are large and 
handsome, and it is well indexed. The formule are so 
numerous, and the text is so conveniently divided into 
short and clear paragraphs, that the language will pre- 
sent no obstacle to anyone possessing the least acquaint- 
ance with German. It is intended that the complete 
work shall consist of four volumes, the second relating 
to geometry. If carried out in its entirety with the same 
care that has been bestowed upon the first volume, the 
whole work will form a splendid contribution to the 
history and progress of mathematics. 

J. W. LL. GLAtsHLR. 


MICKO-CHEMISTRY. 


A Manwil of Mi ro-chemtcal Analysis. 
Behrens, With an introductory chapter by Prof. John 
W. Judd. (London: Macmillan and Co., 1894) 

T% necessity of supplementing the microscopical 

¢xaminition of rocks and minerals by chemical 
tests led Dr. Boricky in 1877 to devise his method of 
micro chemical analysis. Ile decomposed extremely 

min ite particles of the substance to be examined on a 


By Prof. ai 


glays shde, protected by a coating of Canada balsam, and | 
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examined the iluosilicates formed by the aid of the 
microscope. Since his time Prof. Streng, Dr. Haushofer, 
the author of the present manual, and others have devoted 
themselves to improving and extending micro-chemical 
methods. Although originally introduced for the purpose 
of enabling chemical tests to be applied to extremely 
small particles, it has been found that these methods have 
another and perhaps equally important claim to recogni- 
tion. They often shorten the time required for a quali- 
tative chemical examination. Thus Prof. Behrens tells 
us that a solution containing calcium, magnesium, zine, 
manganese, cobalt, and nickel has been examined in 
forty minutes ; and one containing silver, mercury, lead, 
bismuth, tin, antimony, and arsenic in an hour. 

Up to the present time no general work on micro- 
chemical analysis has appeared in the English language, 
so that the manual before us fills a definite gap in our 
scientific literature. It is divided into three parts. The 
first treats of the general method and of the reactions at 
present employed in the identification of the different 
elements ; the second, of the application of the method to 
the analytical examination of mixed compounds, 

The apparatus required is of the simplest character. A 
microscope with magnifying powers of 50 and 200, a few 
microscopic slides, some capillary tubes, one or two plati- 
num spoons, some platinum wire and foil, a burner givinga 
flame 5 mm. high, and a box of reagents, are almost all that 
is absolutely necessary. An idea of the scale on which the 
operations are conducted may be obtained from the fact 
that, in establishing the limits of the applicability of the 
several tests, the author worked withdrops having a volume 
of one cubic millimeter. The conditions which determine 
the suitability of any particular reaction for micro-chemical 
work are obviously very different from those which 
govern ordinary qualitative analysis. Jt is much more 
important that the compounds formed should be easily 
recognisable, than that complete precipitation should be 
etfected. The compounds by which elements are recog- 
nised under the microscope are therefore, as a rule, those 
which possess an appreciable though not very great 
solubility ; for such compounds most readily form well 
characterised crystals. 

lt is in the selection of suitable reactions that Prof. 
Behrens has done so much to facilitate the application 
of micro-chemical methods. In describing these re- 
actions he gives in each case the limit of sensibility in 
micro-milligrams, the precautions necessary to secure 
the result, and the circumstances under which the par- 
ticular reaction is applicable. The work is illustrated 
with numerous figures representing the compounds re- 
lied upon for diagnostic purposes; but, as the author 
points out, the only way of acquiring facility in the iden- 
tification of these compounds, as well as contidence in 
the method, is to go through the reactions and ebserve 
the results under the microscope. 

Vhe second part of the work treats of a systematic 
scheme of examination, and of the micro-chemical 
analysis of water, ores, rocks, alloys, and some combina- 
tions of rare elements. It must be admitted that it is at 
present quite impossible to formulate any general scheme 
at all comparable with those in use in ordinary analysis 5 
and the chemist, unacquainted with what has been done 
by the aid of micro-chemical methods, would undoubtedly 
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carry away a very unfavourable impression of them if he 
confined his attention to this part of the book. The fol- 
lowing portions, which treat of the application of the 
method to ores, alloys, rocks, &c., are much more satis- 
factory, and contain information of great value to the 
metallurgist, petrologist, and others. 

After all, micro-chemical analysis is only in its infancy, 
and, as the author points out, the present work will 
doubtless prove to be a mere outline compared with the 
manuals which will be published twenty years hence, 
“ when the advantages of micro-chemical analysis will be 
understood everywhere, when its appliances will be fully 
developed, when difficulties have been surmounted, and 
obscurities have been cleared up.” Meanwhile it is to 
be hoped that the publication of this small but ex- 
tremely valuable little volume will have the effect of 
largely increasing the number of those who use micro- 
chemical methods in this country. 


OUR BOOK SHELF. 


Practical Botany for Beginners. By F. O. Bower. 


(Macmillan and Co., 1894.) 
PROF. BOWER’S well-known 


“Practical Botany” has 


won for itself universal recognition as forming an indis- | 


pensable adjunct to the botanical laboratory. But with 
its increasing popularity the size and scope of the 
volume also advanced, and at the present time, though 
it is invaluable to the student with sufficient time at his 
command, it is somewhat bulky for the large class of 
persons who, from various circumstances, require a 
more elementary acquaintance with the types they 
investigate. 

It is for these that the “ Practical Botany for Be- 
ginners” has been designed, and it will certainly prove of 
great service. Although the book is of smaller dimen- 
sions than the larger work just referred to, it is still con- 
ducted on the same lines. The text, so far as it goes, is 
for the most part similar, and the reduction in size is pro- 
vided for by the use of smaller type, and by the omission 
of inany subsidiary descriptions which had been intro- 
duced for purposes of comparison. 

Like all good introductory books, it assumes no 
previous knowledge in the department to which it re- 
lates, and thus the student is enabled to begin really at 
the beginning. It will, however, be his own fault if he is 
not in possession of a very creditable amount of sound 
knowledge by the time he has worked through the 
volume. For those who are unable to go through the 
more extended course, a better book than the present 
one could not be recommended. 


Simple Experiments for Science Teaching. By John A. 
Bower. (London: Society for Promoting Christian 
Knowledge, 1894.) 

TEACHERS of science in elementary schools now live in 

halcyon days, Time was when books containing courses 

of experiments suitable for teaching the young idea the 
science of common things were hard to find, and they who 
desired to impart such instruction had to prepare their 

Own sequence of lessons. But the examinations of the 

Science and Art Department and similar bodies have 

changed all that. ‘here are now numerous primers for 

all branches of elementary science, some good, many 
indifferent, and a few bad. Teachers are no longer under 
the necessity of exercising the faculty of originality in 
devising experiments for class- demonstration, for the 
work is done for them, and frequently done well, by the 
much-maligned text-book writer. Possibly the mental 
atrophy thus brought about is not desirable, but there is 
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little doubt that the teaching has been benefited. Few of 
the courses of elementary science in our schools and 
colleges were truly scientific in character, and itis chiefly 
the text-book that has improved the old state of things 
by giving law and order to the chaos of experiments. 

Mr. Bower’s book deserves classification with those that 
help on the work of science. It consists of two hundred 
experiments fully illustrating the elementary “ Physics 
and Chemistry” division in the code for evening con- 
tinuation schools. The experiments are well graded, 
they are simple, they illustrate phenomena of every-day 
life,and most of them can be performed with the homeliest 
things. The pupil who sees the experiments will learn 
much; he who does them will obtain an excellent founda- 
tion in physical science. The book is nicely printed and 
sufficiently illustrated, and would be a very acceptable 
present for a boy fond of finding out some of the ways of 
nature. 


LETTERS AOE BE DIO: 


{The Euttor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


The Teeth and Civilisation, 


In a letter to NATURE for May 17, on ‘‘The Teeth and 
Civilisation,”’ the writer advances a theory to, account for the 
great prevalence of deeay of the teeth at the present day, and 
enneludes that Dr. Wilberforce Smith’s investigations show 
that ‘the ancients enjoyed a perfect set of teeth till advanced 
years, and modern savages enjoy the same blessing.” 

I have not had the opportnnily of seeing Dr. Wilberforee 
Smith’s communication, but the number of cases examined in 
this particular instance (ten Sioux Indians) would hardly he 
sufficient to draw any conclusions from; and even in these ten 
cases a// the teeth were not examined. I think, however, it 
has been sufficiently proved by several careful investigations 


| that caries of the teeth is not a purely modern disease, and is 


not entirely confined to civilised races. My father, in a com- 
munication to the Odontological Society in 1870, brought 
together the results of an inquiry extending over more than 
len years. in whieh he examined over 2000 skulls, including all 


| the available collections in Great Britain, and his conclusions 


asto the prevalence of dental caries differ very eonsiderahly 
from those of the writer of this letter. 

Among thirty-six skulls of ancient Egyptians he found caries 
in fifteen (41°66 per cent.), in seventy-six Anglo-Saxon skulls 
he found twelve cases (15°78 per cent.), among 143 skulls of 
Romano Britons there were 41 cases of caries (28°67 per cen!.), 


\ while among 44 miscellaneous skulls of ancient Britons 20°45 


per cent. showed carious teeth. Several other collections gave 
similar results. 

Again, with regard to savage races—among the Tasmanians 
27'7 per cent. of caries was found, among native Australians 
20°45 per cent., among East African skulls 24°24 per cent, and 
among those of West African natives 27 96. 

Similar results were obtained on the examination of skulls 
of many other races, but I think I have quoted figures sufficient 
to prove that caries is not confined to civilised races or to 
modern times. 

It is quite comprehensible that excessive nerve strain, 
especially by affecting vascular supply, may lead to imperfect 
nutrition during the deve/opment of the teeth, and we know 
that the diseases of early childhood have a very marked efiect 
upon tooth structure, indicated by the ridged and defective 
teeth so frequently seen, and it seems quite possible that loo 
early stimulus of the brain in childhood may have a similar 
effect on forming teeth. 1t is very difficult, however, to under- 
stand how nerve strain can have any direct effeet upon fully 
formed teeth, and we should, I think, look for the explanation 
of the cases referred to in some vitiated condition of the fluids 
of the mouth, eansed by the depressed condition of health so 
common amongst hospital nurses. 

There is litle doubt that an open-air life and healthy 


surroundings encourage the formation of sound teeth in a 
souod hody ; but 1 cannot hut think that the principal cause 
of caries must be looked for in the food. It is plainly shown 
by many investigators, and in the paper above referred to, that 
caries is rare arnong peoples who subsist principally upon animal 
food; the Esquimaux showed, among sixty-nine skulls, only 
two cases of caries, and the largest amount of disease was 
found among those races who lived upon a mixed or exclusively 
vegetable diet. These results are, of course, easily understood 
under the more accurate knowledge which we now possess of 
he immediate causes of dental caries. 

Asto the relative frequency with which different teeth are 
afiected, I think statistics plainly show that it is the first molar 
tooth of the /ower jaw which is most prone to decay of any 
to thin the series, and most authorities consider the second 
lower molar as the next in order; with these two exceptions the 
upper are more frequently diseased than the lower teeth. This 
would, however, not affect the argument, as the lower molars 
are of course also snpplied by the ffth nerve. 

siructnral defects, due ta inherited weakness or imperfect 
nutrition during the development of the teeth, combined with the 
use of soft cooked food, which is Jong retained in contact with 
them, and is of a nature eminently suitable for fermentation, 
give ns, | think, the principal factors of decay among civilised 
races, 

While allowing the influence of nerve strain in early child- 
hood, and as a factor in hereditary transmission of defective 
structure, I fail to see how it can influence teeth already 
formed. J. Wowarp MuMMERY. 

May 27. 


Centipedes and their Young. 


REFERRING to Mr. Urich’s letter in your issue of April 5, I 
send the following remarks, which no douht will interest some of 
yourreaders. During my cight years’ residence in Guiana, I have 
frequently had brought to the musenm, centipedes of from 5 8 
ioches in length, carrying their young clasped by means of their 
legs to all parts of the nnder-side of the body, thongh generally 
the young have beca clustered in dense masses rather than scat- 
tered, In their very early stages the young are closely clustered, 
and seem quite unable to clasp their parent in turn, but later 
they become very restless, and will be seen moving abont inde- 
pendently, and when clustered by the action of the parent they 
are incessantly changing their position in the cluster. 
the young are thus bunched together, the body of the parent is 
coiled upon itself at that part; and the contrast between a 


When | 


centipede in this position, and a scorpion carrying her young | 


upon her back, just as a small opossum does, is a very marked 
one. 
| had imagined that this habit of the centipedes was widely 


and generally known ; and indeed Packard (*‘ Guide to the Stndy | 


cf Insects,” p. 674) remarks that 


** Wood also states that the | 


femals guards her young by lying on her side, and then coiling | 


her body passes then along by a rapid cilia-like action of her 
feet, thus arranging them satisfactorily to herself” 


This is but | 


a very terse description of what will be observed when one | 


di turbs a cen ipede and the arrangement of her young about 
her body. 
Ag temarked by Dalton (*' History of Uritish Guiana,” vol. it, 


p. 267%, the certipedes ** lay their egzs in clusters like little | 
bernie on the groun|, and the female chonses an obscure place | 


for this purpose, as under Nlower-pots, where she can remain 
@w the eyes are hatched.”" Centupedes are not seldom met 
with in such obscire and uniformly moist places as under tl ower- 
pesanmitub, or boards and shingles, with theireggs clustered 
ay deseribed. 

With regard to the diappearance of the ynuny ones from 
the box forwartedl from Trintiad to London, the most likely 
ecplanation ty thar they were caten by the parent. If the 


prren’ centivede be key wah the young ones, and I-tt 
wef fr a day ar two, vo will be observe to feed quite 
le ely aml greedily > times on its young. This T fave 
serumse] ciireesy in three seperate cases where they had been | 


The most desir- 
in the tropics, | may incidentally 


Ji: Jaeger ts 


ber unt ina dong glass jar in the maseum, 
atee fowl for centipele 
remark, m@ the cackroach, 

The Magan, Boatih Gaana, Mey to. 
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The Penetrative Power of Bullets. 


I HAVE been stimulated by the recent trials of the bullet- 
proof cuirass, to try a few experiments on the subject. 1 will 
only mention one experiment, which 1 made this morning, 
assisted by several members of the junior scientific club here. 
It occurred to me that if the energy of the bullet could be 
made to act at rather a large angle to its line of flight, its pene- 
trative power would be diminished. To effect this, I arranged a 
number of soft iron rods }-inch in diameter and 5 inches tong, 
side by side and touching a piece of deal board ; on these another 
layer was placed, so that one of the upper rods touched two of 
the under ones. A sheet of thin rubber J,-inch thick, placed on 
this, separated it from a similar combination attached to it at 
right angles; and the whole formed the target. Te rifle used 
was a Winchester, 22 bore, carrying a long bullet. Ata distance 
of 20 feet the bullet penetrated 5 inches of hard pine with cer- 
tainty ; but when the bullet fired at the same distance hit my 
tod target, it failed to penetrate even the first layer, but only 
drove tue upper rods aside nearly at right angles to the line of 
flight. The next experiments will be made with heavier 
materials and larger shot. Possibly a similar arrangement, tut 
of large steel cylinders, might make a satisfactory barrier to 
the shot of big guns. FREDERICK J, SMITH. 

Millard Engineering Laboratory, Oxford, June 1. 


The Garhwa! Landslip, 


Lit me point out that the paragraph on p. 109 of NATURE 
for May 21, stating that the landslip that had occurred in the 
Garhwal district in the Ilimalaya, blocking up the Bireh 


| Ganga river, had burst, causing the loss o! many lives, is 


. erroneous. 


The catastrophe reported from India had reference 
to a locality in Kulu, and not to Garhwal, the two being several 
hundred miles apart, 

An accurate description of the Garhwal landslip will, I hope, 
he shortly pubhshed in the Royal Geographical Society’s 
journal. ‘The obstzuction is being carefully watched, and the 
water has not yet topped it. here 1s, | think, considerable 
reason to anticipate that no great destruction will be caused at 
this place, as the landslip is of such vast dimensions a3 to make 
it almost impossible that it shonld be carried away in a manner 
to give rise toa great and sudden flood. It is upwards of a 
mile in length and two-thirds of a mile wide, rising about 900 
feet above the original level of the valley, and being largely 
composed of enormous masses of rock. 

Jone 1. R. STRACHEY,. 


Research Work. 


May I be allowed to suggest that it would be a great help to 
many interested in science if an authorised body, such as the 
British Association, were occasionally to indicate paths of re- 
search work in different branches of science, especially in 
physics and chemistry, which would offer a reasonable prospect of 
leading to nscfulresulis? Many, especially among those engaged 
in educational worl: away from London, have not the advantage 
of continued intercourse with the leaders of scientific thought 
which would give them the opportunity of forming a judgment 
themselves, and the fear of having been forestalled by others 
makes them hesitate to devote the time required for a sustained 
course of experimental research, Within the writer's experience, 
men whose judgment carries great weight do not individually j 
feel inclined to yive advice which they consider ought primanly 
to be devoted tothe ad vancementof theirown students. The advan- 
tages of a laboratory, of leisure time, and of a desire toa ld their 
quota to the stuck of knowledge are not, by the wise, thrown 
away, but a great deal of energy, at present more or less disst- 
pated, might be diverted ia’o more useful channels if the above 
suggestion were carried out—olfering cach one the opportunity 
of chooung that partucular line of research which most nearly 
satisfies the conditions in which he as placed, ‘The idea might 
be sull further developed by assnciating workers together for a 
common cn, even at the risk of not being able to eliminate the 
personal factor. W. G. Woot teostin. 

Kirmingham, May 31, 


A Daylight Meteor. 


Vite folloving acc unt of a meteor, seen by me in full day- 
light, may be of taterest to realers of Nature. Jt was written 
a few hours af er the meteor appeared. 
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While practising at cricket to-night (May 15), in splendid 
light, I observed at 7.53 (railway time) a very brilliant meteor 


veda Kf 


cross the sky obliquely from a point considerably north of the | 


zenith to the south-east, 
shone with a brilliant intense white light, which was concen- 
trated in itself, and did not leave a train behind it like the meteor 
of March 18, 1893, which I had also tbe good fortune to see. 

It got gradually smaller and smaller, and just before dis- 
appearing broke up into three or four pear-shaped portions. 
During its course, although the massy head was always bril- 
liantly white, the litile tail varied in hue, crimson and a rich 
ultramarine blue being most noticeable. 


Limmediately timed it, and found that it was about 13 seconds | 


in view, which I thought a very long time indeed. 

From diagrams made on the same evening, it seems that tbe 
meteor moved froma point 40° from the zenith, and some 15° 
west of north to a point about 30° east of south at an altitude 
of 30°, Jas. G. Ricusonp, 

Muirkirk, Ayrshire, May 30, 

P.S.—The Acad when first seen had an apparent diameter 
about $ that of the :un, and when last seen 3 sun's diameter. 
It rolled acioss like a ball with a very short tail, until it broke 
up, when the distance from the head to the tail of the last pear- 
shaped portion was about 34 sun's diameter. 


fron Crows’ Nests. 


REFERRING to the note by Mr. MeMillan, in your issue of 
May 3, it may be of interest to some of your readers to know 
that we have in this museum a crow’s nest from Rangoon entirely 
made of iron wire such as is used in fastening tbe corks ot 
acrated water hottles. The donor, Mr. Joseph Dawson, of the 
Public Works Department, Rangoon, stated in his letter at the 
time that ‘wire nests are hardly a novelty in this country, as 
they can always be obtained from high trees in the vicinity of 
acrated water factories.” The nest in question has a piece of 
hoop-iron about three or four inches long woven inioit; but with 
that exception it is entirely composed of the small wire, and is 
about a foot in diameter. J. MacNactGur CAMPBELL. 

Kelvingrove Museum, Glasgow, May 28, 
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ARMY EXAMINATIONS, 
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iQ the YZzmes of Wednesday, 23rd ult., there was a 
brief account of the report lately presented a 

Parliament by the committee appointed in 1893 ‘‘t 
enquire intothe entrance examinations (in non- Rilacy 
subjects) of candidates for commissions in the Army, 
and to advise whether any modification of the existing 
arrangements is desirable.” 

The syllabus of subjects and marks recommended by 
the committee is as follows :— 


Crass I. (4// may be taken up.) 
Marks. 
t. Mathematics 3000 
2. Geometrical Drawing... 1000 
3. French or German 2000 
4. English... 10C0 
5. Freehand Drawing 500 


Crass Il.—(alay three subjety may be Per ae but for 
HH oolwick one of the three must be Chemistry and Heat.) 


Marks. 

1, Pure Mathematics 2000 

2. Applied Mathematics.. 2000 
3. German or French, as alternating with the 

same group in Class I. 5 ssa Borel} 

4. latin ' fea 2000 

eGareck 2000 

6. English History. 2000 

7. Chemistry (inorganic) and Ileat 2000 

8. Electricity and Magnetism and Light . 2000 
g. Geography, Voliticat and Physical, and 

Geology Bes a 2000 

10. Biology... 2cco 


Certain Pe siin(adalions as to atte Riga orihe Wool- 
wich and Sandhurst examinations, the admission to the 
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| recommended that 
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Army of Queen’s cadets, Militia candidates, and Univer- 
sity candidates are also made. 

In regard ta the question of marking for physical 
exercises and development, which has lately been strongly 
advocated, it is advised that these subjects should not 
be marked in these competitions. It seems to be 
thought, however, that though the physique of our officers 
has been well maintained under the competitive system, 
yet a small proportion of cadets have been admitted who 
were not quite up to the necessary standard, and it is 
the medical examination should be 
inade somewhat more stringent. 

The two changes of greatest importance which have 
been advised by the committee are, briefly, as follows — 

(1) That an elementary knowledge of chemistry and 
heat shall be made practically obligatory for Wool- 
wich. 

(2) That Latin shali be tiansferred from Class I. to 
Class II. 

There is also a minority report on certain points, viz, 
on the suggestion of a complete fusion of the competi- 
tions for Woolwich and Sandhurst, and on the proposal 
to transfer Latin to Class ]I. This is signed by three of 
the nine members of the committee, and one of these 


| three also signs a separate note in which he dissents from 


the addition of geography to No.9 of Class 1)., and 
of biology to Class [I. as a new subject, and makes 
certain proposals to meet the special needs of Woolwich 
(which he admits) that would certainly fail to ettect their 
proposed purpose. 

On May 29, this report, and especially the two 
recommendations relating to science for Woolwich, and 
to Latin, were vehemently attacked by the 7zzes in an 
article in which the report was denounced as such an 
one as “might have been framed by a committee of 
crammers,” so far as their probable effect is concerned, 
rather than by a committee which is unanimous in 
subscribing to the principle laid down in 1869-70, that 
the examinations should be designed “with special 
reference to the curriculum adapted at tne most advanced 
of our public schools, and with the express intention 
of enabling the competitors to come straight from one 
of those establishments to the examination-hall without 
having occasion to resort to any intermediate place of 
study.” And again ina later paragraph, as a mere attempt 
by a portion of the committee to show themselves modern 
and advanced at all hazards by replacing the dead 
languages by the new sciences—Latin by chemistry— 
which latter subject is pronounced to be the most easy 
of all to cram in face of the statistics, produced by the 
Civil Service Commissioners and printed with the report, 
which show the subject to be above the average in dis- 
criminating power —that is to say, one in which teachers 


' have not succeeded, by cramming or in any other way, 


‘inainly founded on such disregard of the facts. 


in raising the marks of the least apt to or near the level 
of those of the more apt. 

The 7zmes has not hesitated to accuse the majority of 
the committee of disregarding the evidence before them, 
but has itself committed this fault. Its case is indeed 
by 
coupling together two changes which stand upon entirely 
different footings it creates the impression, and is itself 
apparently under the impression, that the committee was 
divided on both the above proposals. Nothingis plainer 
in the reports than that this was not the case. 

From the same cause, a reader would gather from the 
Times that science is recomumiended as an obligatory 
subject for all Army candidates, whereas nothing of the 
sort has been proposed. 

Vhen it ignores the fact that the opinions of head 
masters as expressed to the committee were almost 
entirely in favour of giving more weight to science in 
the case of Woolwich candidates. And _ finally, it 
sceks to give weight to the opinions of the minority of 
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the committee by putung aside the opinion of the 
present Director-General of Military Education as 
that of a person of little present importance on 
this question, by ignoring the high classical acquire- 
ments of Mr. Roby, who is a distinguished scholar and 
the author of a standard Latin grammar, and by dismiss- 
ing Sir Henry Roscoe, with his great educational ex- 
perience on the Scotch University Commission and on 
other occasions, as though he were an ordinary Member 
of Parliament with no special experience or weight on 
a question of this kind. All these facts combine to make 
it important that we should place the matter fully and in 
a true light before our readers. 

In order to form a just judgment on the recommenda- 
tions of the committee, it is necessary to do just that 
which the 77mes has not done, Each of the proposed 
changes must be considered on its own merits, in relation 
to the other subjects, to the needs of the various branches 
of the Service, and to the present teaching powers of the 
most advanced public schools. 

We must first point out that the recommendation that 
chemistry and heat shall be required in future from all 
Woolwich candidates stands upon a footing which is in 
many respects different, and altogether independent of 
that upon which the other recommendation stands. 

In the first place, this recommendation is adopted 
by every member of the committee except one. And 
even he, in his dissent, admits that for Woolwich 
some degree of further specialising is necessary, and 
makes a recommendation for the purpose of effecting 
it. Unfortunately his proposal would pretty certainly 
fail of its purpose ; it is quite unsound, and was, we think 
rightly, not adopted by the rest of the committee. 

Secondly, it is not advised that science should be made 
a compulsory subject for the Army in the same sense as 
that in which Latin has of Iate years been compulsory. 
It is not proposed to require it of all candidates, but only 
of those who are admitted to the scientific branches. 

These, we need hardly paint out, form only a minority 
of the whole. No one need be kept out of the Army 
through ignorance of science, and those who are really 
strong in other subjects will not even be kept out of the 
Artillery and Engineers by this regulation if it be 
adopted. 

Thirdly, as what follows will show, science for Woolwich 
was strongly supported by most of the head masters 
who assisted the committee with their opinions. Thus, 
Dr. Percival, of Rugby, included obligatory science in a 
scheme of examination which he offered for considera- 
tion, and said that he thought any school which is worth 
considering would bring its candidates up to a very fair 
level in science before they entered Woolwich or Sand- 
hurst ; and explained that he meant not only the larger, 
but almost all schools. 

The Rev. J. E. C. Welldon, of Harrow, included a 
branch of science in a Jist of obligatory subjects which 
he considere i should enter into the education of every 
English gentleman. 

Mr. Vhillpotts, of Uedford, did not advise compulsory 
science, but he expressed a wish that the chemistry 
marks should be raised to 2500, which experience has 
shown in effect almost make this subject an obligatory 
one. 

The head master of St. Paul's suggested in a letter 
thata branch of experimental science should be raised 
to Class 1. with 2005 marks for Woolwich candidates. 

The head master of Westward tlo wrote that he be- 
heved that nothing short of the inclusion of a science 
amon, “obligatory subjects ? will bring about satisfactory 
resalts. 

The head master of Loretto placed science on his 
optional list; bat said that but for geoyraphy he is not 
sure if some power of practical work should not be placed 
among the necessary subjects, and stated that he longs 
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to see practical chemistry introduced into the regular 
curriculum of schools. 

Only two head misters said nothing in support of 
science subjects for Woolwich. And finally, Prof. Jebb 
has lately expressed to the Secretary of State for War 
his opinion that the scientific study and the linguistic 
studies should be put on an equal footing in respect to 
these examinations. 

With this evidence before them, with complaints 
alike from schools and on the part of the Professor of 
Experimental Science at Woolwich, of a waste of time 
and power there in regard to science teaching, which 
makes itself felt even in Class 1., and which is 
inevitable under the present system, and with ample 
testimony to the increasing importance of science to the 
scientific branches, could any impartial body of advisers 
have made a more reasonable andl more mndest recom- 
mendation than that which the Army Examinations 
Committee has made to Parliament ? 

As regards the influence this change would have upon 
the curriculum of our “‘ most advanced public schools,” and 
the possibility that it may drive boys from the schools 
to the crammer, which our contemporary seems greatly to 
fear, what we wonder would be said by Rugby. Chelten- 
ham, Clifton, Marlborough, St. Paul's, or by Westward 
Ho, Malvern, Dover, and a score of other schools, if it 
were suggested to them that their appliances for and 
power of teaching science were inferior to those of the 
private tutors? Itis notorious that the contrary Is the case, 
that for long past the schools have held more than 
thetr own in these respects, and that the school of moderate 
size that is not now able to give good elementary 
instruction in chemistry and heat, is so far from being 
amongst our most advanced schools that it must be 
pronounced to be one that is unmistakably behind the 
times. 

Finally, the selection of subjects made by the committee 
is not only a good one, but under the circumstances scems 
the best that could be made. It will not discourage cither 
chemistry or physics entirely in the schools, and there 
are schools which prefer cach of these branches; it is within 
the scope of the resources of all thoroughly etticient 
schools, which some other selections might not have been; 
and, aboveall, since it corresponds well with the elementary 
courses of instruction that have been in force at Woolwich, 
i¢ will best avoid the loss of time there, which has been 
already alluded to, and will permit the cadets at once to 
proceed to those sciences of which they will need a 
technical and advanced knowledge, such as electricity 
and the chemistry of explosives, and for which more 
time and a better state of preparedness at entrance 1s 
said to be greatly wanted. 

The recommendation to place Latin in Class I1., as we 
have said, needs separate consideration. 1t must be ad- 
mitted that there was a considerable body of evidence 
against it, and a division of opinion on the subject among 
the members of the committee. The question is one 
of yreat difficulty. 1¢ would have been impossible 
to retain compulsory Latin for Sandhurst without 
practically compelling it for Woolwich also. All who are 
experienced in these examinations will admit this. But to 
have retained it for Woolwich would have tended very 
greatly to limit the range of subjects taken by these 
cadets. It cannot be said that Latin is professionally an 
essential subject for Army candidates, as a few others are ; 
and even the 7zmes admits that possibly its study may 
not be “an ideal whetstone of the mind,” whilst it 1s cer- 
tain that a good many youths do not appear to gain much 
from it after boyhood is past. Its early introduction into 
education, and its retention up to a certain point, are, 
on the other hand, widely thought to be among the best 
features of the public school system. There is also a feeling 
that it serves as an excellent introdu-tion to the study of 
languayes, and doubtless it does so when well taught. But 
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these facts, though they afiord a strong reason for avoid- 
ing any step which would really be likely to prevent the 
teaching of Latin in the lower forms of public schools, 
seem to be an insufficient reason for compelling those 
who do not get on with the subject to continue to 
study it up to the age of eighteen or nineteen years, 
when by dropping it in reasonable time they might 
turn to some, for them, more protitable study. It is 
often forgotten that when all boys learnt Latin and 
Gieek and little else, but few of them stayed at school 
so late as great numbers do at present, and that there- 
fore there is less reason for resisting a change in this 
direction now than there would have been in the days 
mentioned by General Sir G. T. Chesney, when cadets 
might enter Woolwich at the age of fourteen or fifteen 
years. 

On the whole, therefore, our feeling is that the re- 
commendation of the majority on this point goes in the 
right direction. The general position of Latin in the schools 
will surely be sufficiently protected by the action of the 
universities,and hence itsserious discouragement need not 
be greatly feared. We would ask, however, whether the 
objections of the dissentient members of the committee 
could not be met by a requirement that al] cendidates 
should take for one of their subjects from Class II. a 
language. This would distinctly protect linguistic 


studies in the schools, and so act distinctly in favour of 
compelling all 


Latin, without candidates to otter 


NCI MOTE, 
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Latin, or handicapping any school which may prefer not 
to teach it in all its divisions. It has been said that the 
difficulty of Latin will prevent its being much adopted as 
a voluntary subject. Surely this must mean that too 
high a standard has been adopted for the circumstances of 
these candidates who cannot of course reach to the level 
of the higher classical forms. The Civil Service 
Commissioners should and could prevent any such 
unfairness as this from occurring, and therefore could 
prevent the subject from being killed, which surely all 
would regret. 


EG MOTIS TE UOVO NITION S FO SEGUE BOWSIKEIC AIL 
SOCEM SMW NTA GE WIL, 


LTHOUGH it becomes more difficult year by year 
for the Zoological Society to add new objects to 
their collection of living animals, yet, as is shown by the 
annua] reports read at the anniveisary meetings, 
examples of a certain number of species which have not 
been “previously exhibited” are acquired every year. 
In 1892, as we are told in last year’s report, specimens of 
11 mammals, 20 birds, 14 reptiles, and one batrachian 
“referable to species not included in the last (eighth) 
edition of the ‘ List of Animals,’” were added to 
the series. In 1893, the numbers of novelties 
in the respective classes were hardly less numerous. 
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Some of the more noticeable among the recent addi- 
Lons we now propose to bring before the readers 
o! this journal by illustrations drawn from the life 
by Mr. J. Smit, the principal artist employed by the 
Zoological Society. 

1, The Ounce or Snow-Leopard (Felis wncta.—The 
Society’s lion-house always contains a good representative 
series of the larzer species of cats (/e/rs), such as lions, 
tigers, pumas, leopards, and cheetahs. -\ll do well in 
confinement, and probably live much longer in their cages 
in the Rezeats Park than they would do in their native 
wi'ds, subject “to the struggle for existence.” The 
niguar is certainly less easy to obtain, and perhaps less 
sited to captivity than those already mentioned, but has 
always a place in the series. But the ounce, or “ snow- 
leopard,” as the Indian sportsmen call Fed/s wucta, is a 
much mare difficult subject to deal with. In the first 
place, the snowy interior of Central Asia, where it lives, 
1s by no means easy of access. In the second place, the 
animal when captured must ‘ pass through the fire” of 
an Indian sea-port on its way home, and is not unlikely 
to succumb to such an ordeal. It was consequently, in 
spite of the exertions of their many Indian friends and 


Bassaris. 


Fae —The Cunning 


correspondents, not until tSyt that the Zoological Socrety 
acquired their first specimen of the ounce. This, however, 
wasa merce kit.en, in feeble condition, and, notwithstand- 
ing the care Javished onit, did notlive many weeks. But 
in the spring of the present year the Saciecty were more 
fortunate, having received a fine young male of this 
animal from the Western Himalayas. It was originally 
captured, when quite small, by the retainers of Thakur 
Debi Chand, a native chieftain of Gundla, in Lahaul, in 
the Western Ilimalayas, and was sent as a present to 
Mrs. Mackay, of Dunbar House, Kullu. Mrs. Mackay 
made a complete pet of it. and brought it up most cire- 
fully by hand. Jt is now nearly full-grown, measuring 
upwards of six feet in length, and is in splendid health 
and condition. 

In its native state the ounce is said to live amongst the 
rocks at an elevation of gooo fect and upwards, on the 
borders of the snows in the IJimalayas and Thibet. It 
preys upon the wild sheep and goats, and probably also 
upon the redents that inhabit these inhospitable regions. 
In similar situations the ounce is said (to be found 
throughout the higher districts of Central Asia, extend- 
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ing northwards to the Altai and to Amoor-land, and even, 
it is said by Schrenck, into the Island of Saghalin. But 
the story of the occurrence of the ounce in Asia Minor, 
credited by Mr. D. G. Elliot, who has figured this species 
in his *“* Monograph of the /e/iiz,” is, as has been subse- 
quently shown, altogether apocryphal, the animal mis- 
taken for the ounce in this district being simply a pale 
variety of the leopard felis paris). 

2) The Cunning Bissaris (Bassarés astuts).—The 
racoons and their allies form a peculiar family of 
carnivora restricted to the New World with one special 
exception, ./urus of the Himalayas. Oneof the most 
singular and interesting genera of this group is Hussars, 
of Central America, of which two species are known, B. 


Pie. 


.—The Grey Coly-strike, 


astata of Vexas, California, and Northern Mexico, and 
its southern representative, 2. swauichrast’ of Southern 
Mexico, Guatemala, and Costa Rica. It is the former 
of these two species of which an example has recently 
been acqiired by the Zoological Society after a period of 
forty years, during which, so far as it is known, no 
bassaris has reiched Europe alive. 

The cunning bassaris is of about the size of a small 
domestic cat, but more slender in form, and provided 
with a long cylindrical white tail, which is crossed by 
seven orcight distinct black rings, rendering it the most 
conspicuous feature of the animil. Jn a state of nature 
the bassaris hves among wooded rocks, but often takes 
up its abode close to houses, and proceeds to ravage the 
pigeons and poultry. The genus / rssaris was originally 


JUNE 7, 1394] 


referred by systematists tothe I’¢verride, but Sir William 
Tlower’s account of its anatomy, published in 1869 
(?.Z.S. 1869, p. 31), has placed its correct systematic 
position among the Procyonide beyond question. 

3! The Grey Coly-strike (Hyfocolius ampelinus).— 
For their living specimens of this rare and beautiful 
passerine bird, which will be found lodged in one of the 
large cages in the parrot-house, the Society are indebted 
to their excellent correspondent Mr. W. D. Cumming, of 
Fao, onthe Persian Gulf. The coly-strike has obtained 
itsname, together with its scientific appellation //ypocol‘us, 
from some fancied resemblance to the African colies 
(Cofrwzs), with which, however, it has really nothing to do, 
though the tints of its plumage exhibit some slight simi- 
larity to the above-mentioned form. But Aypocolrus is a 
true passerine bird, probably belonging to the caterpillar- 
hunters (Cawpophagide), though this is by no means 
certain. It was first discovered by the French collector 
Botta, on the coast of Abyssinia, and described from his 
specimens by Bonaparte. The German naturalist 
Heuglin obtained examples of it in 1850 from Massowah, 


in 


Fog. 4—‘esueur’s Watere'izard. 


in the same district. It was; rather a surprise to 
naturalists when the bird was found to extend far into 
Central Asia. In March 1875, Mr. Blanford obtained 
specimens of //yfocolzus in Upper Sind which were ascer- 
tained not to differ from African examples, and since then 
Mr. Cumming has, as already mentioned, found it not un- 
common in the vicinity of Fao, on the Persian Gulf. Our 
figure, which has been kindly lent tous by the authori- 
ties of the Zoological Society of London, represents both 
sexes of this bird during their attempts at nest-making in 
the Zoological Society’s aviary. 

(4) lesueur’s Water-lizard (Physignathus lesueur?).— 
Some very strange forms of Agamoid lizards are found 
in Australia, such as Chlamydosaurus king? with its con- 
spicuous frill, and Afoloch horrédits with its coat of spikes, 
pronounced by an American writer to be “one of the 
most repulsive creatures in nature”! The lizard which 
we now figure, though belonging to the same family, is, 
however, rather elegant in shape, and bright in colour. 
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It is a member of the Agamoid genus PAvsfenethus, of 
which seven species are recognised by Mr. Boulenger in 
his ** Catalogue of Lizards.” Of these four are inhabi- 
tants of Australia, whilst one comes from Timor Lant, 
and the remaining two are found in Cochin China and 
Siam. The name is taken from the bladder-like ex- 
pansion of the lower angle of the jaw, which is very 
striking in these lizards. 

In habits the PAystgzath? are said to be aquatic, in- 
habiting the trees on the margins of rivers, and swimming 
well with the aid furnished by the wide expansion of 
the horizontal fringes of scales on the sides of their long 
stout toes. 

The Zoological Society’s specimen of this lizard—so 
far as is known the first that has reached Europe alive— 
was received, along with other Anstralian reptiles, in 
exchange from the Australian Museum, Sydney. 


MOUS 
Pror. RoBERTS AUSTEN has been awarded, by the Societé 
d’encouragement pour l’industrie Nationale of Paris, a prize of 
2000 frs. for his recent researches on alloys, and more particu- 
larly for those which relate to the behaviour of metals and 
alloys at high temperatures and to their mechanical properties 
as influenced by small quantities of added elements. 


AT the last general meeting of the Zoological Society, it was 
announced by the Council that they had resolved to bestow 
the silver medal of the Society on Mr. Henry Iamilton 
Johnson, C.1., 11.B.M. Commissioner and Consul-General for 
British Central Afvica, in acknowledgment of the efforts he had 
made to increase our knowledge cf the zoolozy of British 
Central Africa. 


WE regret to learn that the American journal Seveuce has 
been discontinued owing to insufficiency of support. The first 
number appeared on February 9, 1883, and though the circula- 
tion, after fluctuating, has steadily increased during the last two 
years, the paper has never paid expenses. 


THE 
connection 


Salters’ Company have recently established in 
with the medical school of S:. Thomas's 
Hospital a Research Vellowship in Experimental Phar- 
macology of the annual value of £100. The Fellow 
elected, who may hold the office for three years, will be 
required to devote himself to the study of the physiological 
action of drugs. The Salters’ Company bave also endowed a 
similar Research Fellowship in Chemistry in connection with 
the research laboratory of the Pharmaceutical Society, in order 
to provide for investigations on the chemical side of 
pharmacology. 


Tn Prince Jablonowski Society of Leipzig has just issued 
the subject for the mathematical competition of 1897. It is 
well known that the methods of integrating partial differential 
equations of the second and higher orders, due to Monge, 
Ampere, and Darboux, can only be applied to equations which 
have solutions in common with other equations, which 
solutions are not entirely dependent upon arbitrary constants. 
On the other hand, it follows from Lie’s investigations of in- 
finite groups that equations admitting of an infinite group of 
contact transformations have in general this relation of invo- 
lution to other equations. The problem proposed by the Society 
is that of developing the methods of integration indicated, and 
to illustrate them by the most instructive and completely worked- 
out examples. The prize offered consists of 1000 marxs (abou! 
450). Full particulars are given in the aanual report of the 
Society, 1894. 
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A LARGE pumber of pupils, friends, and colleagnes of Prof. 
Bertrand, the Permanent Secretary of the Paris Academy of 
Sciences, met at the keole Polytechnique on May 27, and pre- 
sented him with a medal struck in commemoration of the jubilee 
of his service on the staff of the schoul. M. Maurice Liewy, 
the President of the Academy of Sciences, presided over the 
meeting, and among those who assembled to do honour to 
Prof. Bertrand were General Andre, MMM. Faye, Darboux, and 
Cérnu, M. Gaston Boissier ‘the Administrator of the College 
de France), G. Perrot (the Director of the Keole Normale), M. 
Foineare, and M. Mercadier (the Director of Studies at the 
Leole Poly:echnique}. ‘‘ Un pays shonore en honorant ses 
grands citoyens,” says the A'erne Sciensisizue in itsreport of the 
ceremony. This aphorism is borne in mind in France more 
than anywhere else. Bertrand has now been honoured by 
receiving the homage of his admirers and pupils, like Pasteur 
and Hermite before him. [t is right that this regard should be 
expressed in the manner it has, for the mathematical sciences do 
nt appeal tothe generality : and the only recompense a student 
f them can hope for is a recognition of the scientific importance 
of his labunrs by fellow-workers. The meeting at the Poly- 
technic School, and the speeches that were made at it, must 
have made Prof. Bertrand feel that the consecration of his life 
to the search for truth has brought a reward worth working for. 


THE death is announced of Geheimrath A. Kundt, Professor 
of Physics in Berlin University, ana of Dr. kK. W. Baur, 
Professor of Mathematics in the Stuttgart Technische Iloch- 
schule. 


THE Aritih Metical Fournal states that Prof. Czerny has 
declined the offer of the Chair of Surgery in the University of 
Vienna, made to him by the Austrian Government. It is he- 
lieved that the reason for his refusal to accept the succession of 
his old master, Billroth, is the inadequacy of the laboratory and 
leaching equipment in the Allgemeines Krankenhaus. 


WE learn from Za Miture that a company, formed some time 
ago for the purpose of constructing an electric railway on the 
Jungfrau, have asked permission to devote a sum of one hundred 
thousard francs to the erection of a geophysical observatory, 
and five thousand francs annually for its maintenanee. The 
sdservatory would have an altitude of 4200 metres, and the 
proected ne would put it into direct communication with the 
valley Lelow. 


AetORUIN. to the Zoxoyt ¢ for June, a commitice of Eng- 
leh sportsmen and naturali-ts has been formed for the purpose 
of devising some scheme for the protection of South African 
mammal, chiefly giraffe, zebra, gland, gnu, koodoo, and other 
antelopes several of which, owing to indiscriminate slaughter, 
are on the verge of extinction, To attain this desirable end it 
iy prop > ©) to enclose a suitable tract of country, of about one 
hundred thousanl acres, with a wire fencing, strengthened by a 

trong live fence of thorn on the outside. Jt is hope: that the 
arith seuth African Chartered Company may allow such an 
enclosure to he made inthe distriet near Fort Salisbury, which 
Fas already Leen reserved for game by the Company. That 
uch a cheme is feasible i» shown by the success which has 
attended Mr. \uastin Corbin’s efforts toestablish in New [lamp- 
shire, W.S. \,, 4 similar game park to that suggested, covering 
an area of twenty-eight thom and acres. The description of 
the encloting and Stocking of thi park, which follows the pro- 
powalt of the new preservation “ciety in the AM/ogi 7, will do 
much ty combat alverse critter im. 


The «im of the National Home-Reafing Union may be 
sutmmed up ina short sentence—to reniler stuly attractive. A 
happy expe@nence of four successive sum ners has proved to the 


eouncil of the sverety that there is n> other means by which 
1 
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this can be accomplished so effectively as by taking the stu Jent 
to the locality which most abundantly illustrates his work. We 
all know that geology can only be learned in the fieid : 
and, in like manner, the beginnings of history acquire 
an objective reality as one stands within the cirele at 
Stonehenge. Botany, also is irresistibly interesting when 
the teacher accompanies his pupils through a wood or over 
a moor. The summer assemblies of the Union, which are open 
to all, whether members of the Union or not, will be held this 
year at Buxton, in Derbyshire, during the last week in June, 
and at Salisbury during the first week in July. The character 
of the seientific side of the meetings may be gathered from the 
following abridged list of lecturers and subjects. At Buxton the 
inaugural address will be given by the Ven. Arehdeacon Farrar, 
and lectures will be delivered by the Rev. KR. Marley, F.R.S., and 
others. The geological excursions will be conducted by Mr. J. C. 
Marr, F.R.S., who will lecture on ‘“‘The Building of the 
Pennine Chain.’” Conferencesupon various social and educational 
subjects have also been organised. The object of the meeting 
at Salishary will be the study of the monuments with which 
the district abounds, illustrative of the archeology, art, 
and history of Early England—‘‘from Stonehenge to Salis- 
bury Cathedral.” Among the lecturers are Professor Jebb, 
General Pitt Rivers, F.R.S., and Sir Robert Ball, F.R.S. 
Archeology and geology will be in the charge of Dr. Humphry 
Blackmore, Professor T. McKenny Itnghes, F.R.S., and 
Baron Anatole von Hugel. Mr. A. C. Seward will tecture 
on Botany, and accompany the excursions as botanical guide. 
The Marquis of Tiath will preside at the Salisbury assembly, 
and the Right Hon, W. Woodall, M.P., at the Buxton meeting. 
Full programmes can be obtained from the Secretary to the 
Union, Surrey House, Victoria Embankment, London, W.C. 


Tite current number of Himurel und Erde contains a valuable 
article by Dr. J. Hann, entitled ** Ebb and Flow of the Earth's 
Atmosphere.” The paper deals entirely with the diurnal and 
annual range of the barometer, and Dr. ffann’s laborious inves- 
ligations of these phenomena have frequently been referred to 
in our columns. It is more than 2co years ago since the re- 
gular variation of the barometer by day-time was first observed, 
and the first person who investigated the regular variation dur- 
ing the night-time, and fixed the morning minimum at about 
3h. or gh. a.m. was the celebrated botanist Colestino Matis, 
al Bogota, who commenced his observations in 1761.  Blan- 
ford and F, Chambers first explained the characteristic differ- 
ence between the daily range on the sea-coast and at inland 
stations, and showed the connection of this difference with land 
and sea breezes. Dr. [ann points out that while there is a 
large number of theories as to the cause of the double daily 
oscillation of the barometer, none of them satisfactorily explains 
the whole of the phenomena. With regard to the yearly range 
he shows that when the values for the qorthern and southern 
hemispheres are separately considered, 1 is found that the 
smallest quantities occur in both hemispheres in July, so that 
we obtain the important result that the values of the double 
daily oscillation depend more upon the position of the earth 
with respect tothe sun than upon the seasons. lle agrees with 
Lord Kelvin and others that the only means of eventually 
obtaining a satisfactury explanation of the subject will be by 
harmonic analysis, and by comparison of the variations ata 
large number of stations. 


Vite sixth annual report of the trustees of the Marine 
Biological Laboratory at Wood's Holl, Massachusetts, informs 
us that not only has the past season heen very successful as far 
as the number of students and investigators and the quality of 
their work are concerned, but also that the condition of the 
finances is more satisfactory than at any time since the founda- 
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tion of the laboratory. The fact that eighteen different 
colleges and universities now contribute annually to the support 
of tables in the laboratory is very encouraging, as showing a 
wide-spread interest in the lahoratory as the summer working- 
place of both instructors and students interested in biology. It 
is the aid thus obtained from colleges and universities which, 


for the first time since its establishment, has rendered the | 


laboratory self-supporting during the past season. The number 
of students and investigators occupying work-tables last summer 
was one hundred and eleven, this being the extreme limit of 
accommodation. There is every reason to believe that the 
number of applicants for places during the coming summer will 
considerably exceed the present capacity of the laboratory, and, 
unless the present building is enlarged, it will be impossible to ac- 
commodate them. The trustees hope that provision will be made 
for the increasing number of students. Further, they have to 
consider the question of the extension of the field of usefulness 
hy the introduction of departments of biology not yet repre- 
sented, and the development of those recently introduced into 
the institution. Such an extension implies an increase of 
working room, as well as an increase in the laboratory equip- 
ment. For the first time, the laboratory numbered last summer 
among its workers investigators in comparative pathology, and 
it is thought that, in the near future, this branch of biology 
should be included among the lines of investigation to be carried 
on in the laboratory, as are zoology, botany, and physiology at 
the present time, 

A RECENT number of Sczece contains a short article on 
the employment of disease-causing microbes for the destruction 
of field mice and similar vermin, in which attention is called to 
@ paper on this subject recently presented to the French 
Academy by M. Jean Danysz. 


ducing artificially a destructive epidemic amongst these trouble- , 


some vermin, 1s stated by the author to be very similar to the 
bacillus of duck cholera, but is not identical, for it is not patho- 
genic either to these birds or other fowls. Both Léfiler and 
Lasar have discovered similar microbial enemies to field mice 
which have been used with marked success for the suppression 
of plagues of these animals, but so far in the United States they 
have been content to use poisoned grain or carbon bisulphide 
for this purpose ; but Mr. Gerald M‘Carthy’s interesting little 
article will no doubt attract attention to this more novel method 
of dealing with such vermin. Another article in this number 
is on the self-purification of rivers, a subject upon which so 
much difference of opinion exists, that it invariably affords 
ample material for discussion. The acration of the water of 
rivers in falling over dams and natural ohstructions, has been 
regarded by some as exerting an important influence in purifica- 
tion, but according to the experiment made by Prof. Leeds 
upon the water above and below Niagara Falls, where natural 
a¢ration is carried on to the utmost extent possible, no chemical 
purification is effected during the process. The bacterial 
aspect of the subject is also discussed, and the writer closes his 
article with the observation that ‘ta river which receives 
sewage should be considered unfit to serve asa public water 
supply.” Fortunately in this country we are alive to this 
objection, but many of the largest cities in America invariably 
use sewage polluted river-water unpurified, resulting in severe 
epidemics of typhoid fever. 

A PorT Bate correspondent of the Allahabad Pioneer 
announces the discovery of the remains of an elephant on South 
Sentinel, an islet about twenty miles from any otherland. The 
remains were buried about nine inches below the surface, and 
since the yearly deposit of soil on the island must be very small, 
it is supposed that they are of very considerable age. It is, 
moreover, interesting to Icarn that the volcano on Barren [sland 
is apparently entering upon a period of renewed activity. 
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THE Washington letter in the last number of the Au//ctin of 

the American Geographical Society announces that the recent 

j study of the observations on mountain summits in the neigh- 

hourhood of Mount St. Elias, shows that Mount Logan is the 

loftiest peak in North America with a height of 19,500 feet, 

thus being 1200 feet higher than Orizaba, and 1500 feet higher 
than Mount St. Elias itself, 


THE June number of the Geographical Fournal completes the 
third volume of the new form of the monthly publication of the 
Royal Geographical Society. It contains an exceptional range 
of geographical news, including the text of Mr. Littledale’s 

| paper on his recent journey across Central Asia, with a series 
of original maps and illustrations. Mr. Dolby Tyler contributes 
an account of his journey up the river Napo, perhaps the least 
known of all tbe tributaries of the Amazon. There is an ex- 
cellent account of the primitive ‘‘ Indians” of the region. Mr. 
Ravenstein, in a lightly written article on recent African books, 
incidentally calls attention to the immense flood of literature on 
that continent now appearing, his list including twenty-one 
works, all published within the last few months. Mr. H. Yule 
Oldham has a most readable account of the Manchester ship- 
canal, showing its peculiar geographical importance, and Mr. 
A. Montefiore gives a note on the geography of Franz-Josef 
Land. 


THE Siottish Geographical Magazine for June contains the 
first part of an extremely valuable paper by Prof. Otto Petters- 
son, of Stockholm, on Swedish hydrographical work on the 
Baltic and North Seas, He uses Ajifrographical not in the 
ordinary English sense of a mere survey by soundings, but with 
the wider meaning of a physical and chemical examination of 
the water. This first part, indeed, is mainly chemical, detailing 
| the processes employed for analysing the dissolyed gases and 


| determining the salinity and density of sea-water. The author’s 
opinion that the use of hydrometers in marine research is nearly 
past, and that only determinations of density hy weighing with 
apparatus similar to Sprengel’s pyknometer can be held as saffi- 
ciently accurate, is not corroborated by the experience of most 
| British oceanographers in whose hands the Challenzer-type 
hydrometer has given most excellent results. The Edinburgh 
magazine sustains by this article the high reputation it has long 
held as the first English authority on oceanography, and it is to 
be congratulated on securing the first publication in any lao- 
guage usually read by scientific men outside Scandinavia of so 
original and able a treatise. 


THE current number of IVredemann's Annalen contains 
a paper on the similarity between the after-glow of a 
Geissler tube and the first glow of solid bodies, by Carl Kirn. 
Ilerr HI. F. Weber has shown that the first light which be- 
comes visible when a solid body is heated, is not, as was 
supposed by Draper, dark red but grey, which shows itself 
spectroscopically as a band in the yellow-green. The researches 
of Stenger and Ebert on the limits of the visible light have shown 
that the phenomenon was caused by the dilferent sensitiveness 
of the eye to the different colours, this sensitiveness being a 
maximuai for that part of the spectrum where the band of grey 
light is frst seen, ‘The Geissler tube employed by the author 
exhibited, afler an electric discharge had been passed through 
it, all the phenomena observed by Riess and Murren; the 
yellowish-white after-glow of the bulbs being visible for more 
than half a minute in a completely dark room. The light 
being observed with a spectroscope, it was found that, while 
the discharge was actually passing, the tube gave a line spec- 
trum, the brightest lines coinciding with those of nitrogen and 
carbonic oxide. ‘The fecble spectrum of the after-glow, how- 
ever, is continuous, and at first occupies the entire spac: covered 
by the previously mentiozed line spectrum, but at shrinks (airly 
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quickly on either side into a band lying between wave-lengths 
of 555 and 495 uu, and this band vanishes more slowly, dimin- 
ishing in breadth as it does so, The colour of this band does 
not appear to the eye to be the characteristic colour of this 
part of the spectrum, but a pale yellowish-grey, which becomes 
darker as extinction approaches. The position of the final glow 
corresponds almost exactly with the line E of the solar spec- 
trum, and coincides closely with the region of greatest bright- 
ness in the ordinary solar spectrum. The whole phenomenon 
is thus seen to be the exact reverse of what is observed (o take 
place when solid bodies begin to glow. Opinion is still divided 
as to the cause of the alter-glow in Geissler tubes, but the author 
considers that the results of various researches seem to show 
that the phenomenon must be considered to be the result of 
chemical modification of the contents of the tube. 


THE following excerpts from the Report for 1892 of the 
U.S. National Museum have lately been distributed by the S.nith- 
sonian Institution. ‘* Japanese \Wood-cutting and Wood-cut 
Printing,” by Mr. T. Tokuno, edited and annotated by Mr. 
S. R. Koehler. Mr. Tokuno is the chief of the Bureau of 
Engraving and l’rinting Department at Tokio, and the in- 
formation which he has given to the National Museum will be 
welcomed by all who are interested in the art of the wood-cutler 
and in the arts of Japan, more especially as his communication 
is believed to be the first authoritative statement on this subject 
made by a native of Japan thoroughly qualified for the task. 
“*The Crump Burial Cave,” discovered on the southern branch 
of the Warrior River, .\labama, is the subject of a paper by Mr. 
Frank Burns. The cave is about four hundred feet above the 
river, and in it were found a number of wooden coffins, 
indicating that the aborigines used it asa burial cave. In a 
note to the paper, Mr. IV. Wilson, the curator of pre-historic 
anthropology in the Smithsonian Institution, points out that 
while this method of coffin burial was unusual, if not previously 
unknown in the United States, yet there are several instances 
of similar burials among the prehistoric peoples of other 
countries, Mr. Wilson has a paper on an extensive series of 
Minute stone implements collected by Mr. A. C. Carlyle in the 
Vindhya bills or mountains in central and north-western India, 
and now in the National Museum. Theimplements are said to 
belong to the neolithic period, but Mr. Carlyle has also found 
others belonging to the palwolithic period in the same locality, 
and he believes that the evidence of the arcbwology of the 
district shows that there was no hiatus between the palszo- 
lithic and neolithic periods, and that the series of implements 
run from one period tu anovher, their differences being accounted 
for by the general progress from the lower to the higher 
civilisation. '‘ The Comparative Oology of North American 
Birds ‘is the subject of another excerpt. In this Dr. R. W. 
Schufeldt brings together a large amount of information of 
interest to ornithologists, and presents it in a manner which 
will greatly facilitate the study of the variations in the matter 
of form and colouration of the egys of birds of different countries. 


Mesers, C\ oELL AND Co, have commenced a new issue, in 
monthly parts, ef Mr W. I, Kirby's admirahle and compre- 
hensive work on ‘ uropein Butterflies and Moths.” 


Ma. €. F. Junkitz) report on work done in the Analytical 
Laboratory and Mircralogical Museum at the Cape of Good 
Hope, during 1873, has just been issued. 


Ir was a happy inspiration that led t+ tbe publication of the 
series of little books on ‘* The Country Month by Month,” by 
Mrs. J. .\. Owenanl rol. G. 5. Boulger. The June number 
of the senes points out the beahties of nature in the same 
attractive style ahi distinguished previous volumes 
Bliss, Sande, and bosterare the | ublishers. 
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Mr. A. F, CALVERT, the author of several works on Aus- 
tralia and its resources, has collected a number of facts and 
fancies with regard to ** The Coolgardie Goldfiell ” in Western 
Australia, and his compilation has been published by Messrs. 
Simpkin, Marshall, and Co. The evidence adduced goes to 
show that the Coolgardie district is richly auriferous, and that 


the only great drawback to its development is the scarcity of 
water. 


FOLLOWING the lead of other London Polytechnic Institutes, 
that at Battersea has started a journal—the Battersea Polytechnic 
Review, We hope that the new journal will not become 
merely a medium for recording ecicket matches and social 
gatherings. Schemes of courses of study in various branches of 
science, art, and technology might be profitably included in its 
pages ; and also lists of good books to read, and notes on recent 
work ; while brief descriptions of the Polytechnics on the 
continent would create a spirit of emulation that would 
certainly help to develop the work of the Institute in the 
proper direction. 


Eacn of the papers in Science Progress is an important 
addition to scientific literature. The contributors to this monthly 
review of current investigations are always men in thorough 
touch with their subjects, and the result is (hat they summarise 
all that is worth knowing on the matters treated by them. The 
contents of tbe June number are as follows :—"' Pure Yeast and 
its Relations to Brewing Operations,” by Dr. A, K. Miller; 
“ Electrosynthesis, by Dr. james Walker; *' Glycogen,” by 
Prof. W. D, Halliburton, F.R.S. 3 ‘ Mesozoic and Kainozoic 
Geology in Europe,” by Mr. Philip Lake; ‘* The Localisation 
of Enzymes in Plants,” by Prof. J. R. Green; and ‘* Recent 
Additions to our Knowledge of the Ancient Sediments,” by Mr. 
Ip 1a Miri JOR IRS Se 


Tite additions to the Zoological Saciety’s Gardens during the 
past week include a Two-Spotted Paradoxure (.Vamdinta 
binotata) from West Africa, presented by Mr. Joseph \Vills ; a 
Raccoon (Pra yon doter) from North America, presented by Mr. 
11, Burgess; a Grey Parrot (Pittlacus ertthacus) from West 
Africa, presented by Mrs. Lemining; two Goliath Beetles 
(Gohtathus druryt) from West Africa, presented by Captain A, 
S. Mitchell; a White-handed Gibbon (A y/obates Jar) from the 
Malay Peninsula; two Gazelles (Gazella doras, § 9) trom 
Suakin, deposited; a Beech Marten (.l/usfela fuina), a Pine 
Marten (J/uifela martes), European, a Silky Bower Bird 
(Ptilonorhynhus violaceus), a Garrulous tloney-eater (My. 
canthe garrula) {com Australia, four Vinaceous Turtle Doves 
(Thr ter vina ens), four Cape Doves (Ena capensis) from Africa, 
a ‘Timneh Parrot (2:7é/aces fimnch) from Sierre Leone, two 
Stanley Cranes (Zetrafleryy paradisea) from South Africa, 
purchased ; two | Lamadryads (OpArophagus elaps) from Initia, 
received in exchange, 


OUR ASTRONOMICAL COLUAEN. 


ASTRONOMICAL CONGRESSES AT UTRECHT AND VIENNA, — 
An astronomical congress will be held at Utrecht on lriday, 
the roth, Saturday, the rth, and Monday, the 13th of Augus:. 
Notices of motion and other communications should he 
addressed to one of the committee before August 7. Dr, I. 
(iylden, of Stockholm, will preside. Ilerren If. Seeliger, of 
Munich, and Kk. Lehmann-Filhes, of Berlin, are acting as secre- 
tarics. ; 

The preparations for Seetion 2 (Astronomy) of the meeting 
cf trerman men of science and physicians, to be held this year 
at Vienna, from Sept. 24 to 30, are under the direction 
of Prof. i. Weiss, Dr. J. Patisa, and Dr. J. Ioletschek, Papers 
and subjects for demonstration should be announced to them at 
once, 0.08 to form part of the provisional programme to be 
issued carly in July, Intending exhibitors at the scientific 
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exhibition, to be held in connection with the meeting, should 
“write to the “ Ausstellungs Comité der Naturforscher-versamm- 
“lung, Wien., Universitat.” 


PRorosED ASTRONOMICAL CONGRESS 1N 1896.—At the end 
af a paper read at the last meeting of the Royal Astronomical 
Society, Dr. Gill propounded the following questions, which 
we reprint from the Odservatovy, (1) Whether, in the opinion of 
astronomers generally, steps should be taken tor a more com- 
plete and harmonious organisation and partition of the astro- 
nomical world from the year 1900? (2) Are astronomers pre- 
pared to enter upon a preliminary study, discussion, and experi- 
ment on the practical methods hy which the art of observation 
may be raised to a higher level of accuracy, and its results be 
derived and puhlished in a more systematic and homogeneous 
system? (3) If these questions are answered in the affirmative, 
would it be desirable to hold an international astronomical 
congress, say in 1896, to discuss and make the necessary pre- 
liminary arrangements, and then let the definitive programme 
and partition of work be made at another general congress to 
he held in the year 1899? 


THe Law anp GREENWICH TiE.—Is there any legal 
authority for the use of Greenwich Time throughout Great 
Britain? The editors of the OJservatory point out that in 
the Statutes (Definition of Time) Act 1880, 43 and 44 Vic. 
cap. 9, it is enacted that whenever any expression of time 
occurs in any Act of Parliament, deed, or any otber legal 
instrument, the time referred to shall, unless it is otherwise 
specifically stated, be held in the case of Great Britain to he 
Greenwich Time, and in the case of Ireland, Dublin Time. It 
is remarked, however, that Sir James Stephen says, in the 
Larceny Act, ‘‘Criminal Law Digest,” p. 247, sec. 3, in re- 
ferring to the expressi n ‘‘of the clock ” :—‘‘ It may be worth 
while to ohserve tbat the expression ‘nine of the clock,’ ‘six 
of the clock,’ indicates wean as opposed to solar lime ; but a 
question might arise as to whether they mean local mean 
time or the mean time commonly observed at any given 
place. London time, or, as it is called, railway time, is now 
very generally observed, and there is a difference of more than 
twenty minutes between London and Cornwall. Local mean 
time is the natural meaning.” In the case which led our 
contemporary to look up the matter, a defendant arrived at 
a court at the local (Carlisle) time appointed by the court to 
sit, but found that the court had met by Greenwich Time, and 
had decided against him. The difference of interpretation of 
the time appointed led to the granting of a new trial. 


HEI ORRNOR TIE REZ,* 


THE untimely end of a young and brilliant career cannot fail 

tu strike a note of sadness and awaken a chord of sympathy 
in the hearts of his friends and fellow-workers. Of men thus 
cut down in the early prime of their powers there will ovcur ts 
us here the names of Fresnel, of Carnot, of Clifford, and now 
of lertz. [lis was a strenuous and favoured youth; he was 
surrounded from his hirth with all the influences that go to 
make an accompli-hed man of science—acconsplished both on 
the experimental and on the mathematical side. The front rank 
of scientific workers is weak -r by his death, which occurred on 
January 1 of the present year, the thirty-sixth of his life. Vet 
did he not go till he had effected ‘an achievement which will 
hand his name down to posterity as the founder of an epoch in 
experimental physics. 

In mathematical and speculative physics others had sown the 
seed. It was sown by Faraday, it was sown by Thomson and 
by Stokes, by Weber also doubtless, and by Helmbwaltz, but in 
this particnlar department it was sowed by none more fruitfully 
and plentifully than by Clerk Maxwell, Of the seed thus sown 
Hertz reaped the fruits. Through his experimental discovery, 
Germany awoke tothe truth of Clerk Maxwell's theory of light, 


of light and electricity combined, and the able army of workers | 


in that country (not forgetting some in Switzerland and France 
aod Ireland) have done most of the gleaning after Hertz. 

This is the work of Hertz which 1s best known; the work 
which brought him immediate fame. It is not always that 
public notice is so well justified, The popular instinct is 
generous and trnstful, and it is apt to be misled, The 
scientific eminence accorded to a few energetic persons by 

1A Lecture delivered at ihe Royal Institution on Friday, June 1, by 


Prof. Oliver Lodge FLR.S. ahly assisted duvng both preparation ant 
performance by Mr. Edward L, Robinson. 
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the popular estimate is more or less amusing to those work- 
ing inthe same lines. In the case of Ifertz no such mistake has 
been made, His name is not over well known, and his work 
is immensely greater in every way than that of several who 
have made more noise. 

His best known discovery is by no means his only one. 
I have here a list of eighteen papers’ contributed to 
German periodicals by him, in addition to the papers in- 
corporated in his now well-known boak on electric waves. 
would like to suggest that it would be an act of tribute, useful 
to students in this country, if the Physical Society of London 
saw their way to translate and publish a collection of, at 
any rate, some of these papers. 


Portrait Slide. 

The portrait whicb I show is nota specially pleasiag one, It is 
from a phorozraphtaken by Mr. Vule, one of the band of foreign 
students who flocked to Hertz’s laboratory at Bonn, It is ex- 
cellent as a photograph, though it fails to represent Hertz at 
his hest; perhaps because it was not taken till after the 
pharyngeal trouble had set in, which ultimately carried him off. 

In closing these introductory and personal remarks, 1 should 
like to say that the enthusiastic admiration for Hertz’s spirit and 
character, felt and expressed hy students aod workers who 
came into contact with him, ts not easily to be exaggerated. 
Never was a man more painfully anxious to avoid wounding the 
susceptibilities of others; and he was accustomed to deprecate 
the prominence given to him by speakers and writers in tbis 
couniry, lest it migbt seem to exalt him unduly above other 
and elder workers among his own sensitive countrymen. 

| Speaking of the other great workers in physics in Germany, 
it is not out of place to record the sorrow with which we 
have heard of the recent death of Dr. August Kundt, Pro- 
fessor in the University of Berlin, successor of von Helm- 
holtz in that capacity. 

When [ consented to discourse on the work of Hertz, my 
intention was to repeat some of his actual experiments, and 
especially to demonstrate his less known discoveries and obser- 
vations. But the fascination exerted upon me by electric oscil- 
lation experiments, when I, tno, was independently working 
at themin the spring of 1S$8,° resumed its hold : and my lecture 
will accordingly consist of experimental demonstrations of the 
cutcome of Hertz’s work rather than any precise repetition of 
portions of that work itself. 

In case a minority of my audience are in the predicament of 
not knowing anything about the subject, a five minutes’ ex- 
planatory prelude may be permitted, though time at present is 
very far from being ‘‘ infinitely long.” 


l Herts's Papers. 

1873-79. Wied. 1nn., 1880, vol. 10, p. 414-. Experiments to establish an 
Upper Limit for the Kinetic Energy of Electric Flow, 

1880. inaugural Dissertation (Doctor Uhesis) on Induction in Rotating 
Spheres. 

1881. Vol. 13, Ji ved. Ann., p. 266. 
the Surface of Moving Conductors, 

1883, March. Sehéomilch Zeitschrift, p. 123. 
Pressures in an Elastic Circular Cylinder. 

1881 (’) Crelle. vol. 92. p. 156. On the Cantact of Solid Elastic Bodies. 

1882. Verhandlunages des Vercins des Gewerbietsses (Saoderabdruck). On 
the Contact of Solid Elastic Bodies and on Hardness 

1S. Vol. 14, UP ved. Ann., p. 581. Upper Limits forthe Kinetic Energy 
of Moving Electricity 

1882. Wed. cian, vol. 17, p 177- On the Evaporation of Liquids, 
especially of Quicksilver, in Air-Free Space, and on the Pressure of 
Mercury Vapour. 

1833. IWied. -nn., vol. 29, ». 27) On the Property of Benzine as an 
Insulator and as showing Elastic Reaction (Ruckstandsbildner). 

1832. Verhandln. df. piss. Gesellschaft in Kerlin, p. 1% Ona New 
tHygrometer. 

1883. Wed. nn, vol. 
Electric Discharge. 

1883. /4., vol. 19, p. 722. Experiments on Glow Discharge. 

1883. Zeitschrif? fir ustrumentenkunde. Uynamometnc Contrivance 
of Small Resistance and Infimtesimal Se-lf- Induction, 

1884 Ved. Zeitschrift, November, December, Graphic Methods for the 
| Determination of the Adiabatic Changes of Condition of Monst .\ir. 

1834. Wied. Aan, vol. 22, p. 449. On the Equilibrium of Floating 
Elastic Plates. 

1833. /4, vol. 23. On the Connection between Maxwell's Wlectrodynamic 
Fundamental Equations and those of opposition Electrodynamics. 

1885. /%., vol. 24, p. 11g. On the Dimension of a Magnetic Pole in 
differeat Systems of Units. 

1387-1839. Papers incorporated in his book, ' Ausbreitung der’ Elek- 
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The simplest way will be for me hastily to summarise our 
knowledge uf the subject before the era of Hertz. 

Just as a pebble thrown into a pond excites surface ripples, 
which can heave up and down floating straws under which they 
pass, soa struck bell or tuning-fork emits energy into the air 
in the form of what are called sound waves ; and this radiant 
energy ix able to set up vibrations in other suitable elastic 
bodies. 

It the body receiving them has its natural or free vibrations 
violently damped, so that when left to itself it speedily returns 
to rest, then it can respond feebly to notes of almost any pitch. 
This is the case with your ears and the tones of my voice. 
Tunes must be exceedingly shrill before they cease to excite 
the ear at all, 

I, on the other hand, the receiving body has a persistent 
period of vibration. continuing in motion long after it is left 
to use, like another tuning-tork or bell for instance, then 
far more facility of response exists, but great accuracy of tuning 
1s necessary if it is to be fully called out ; for if the receiver is 
not thus accurately syntonised with the source, it fails more or 
less completely tn resound. 

Conversely, if the source is a persistent vibrator, correct 
tuning is essential, or it will destroy at one moment motion 
which it originated the previous moment. Whereas if it is a 
dead beat or strongly-damped excitor, almost anything will 
respond equally well or equally ill to it. 

What I have said of sounding bodies is true of all vibrators 
in a medium competent to transmit waves. Now a sending 
telephone or a microphone, when spoken to. emits waves into 
the ether, and this radiant energy is likewise able to set up 
vibration in suitable bodies. But we have no delicate means 
of directly detecting these electrical or etherial waves, and if 
they are to produce a perceptible effect at a distance they must 
be confined, as by a speaking tube, prevented from spreading, 
and concentrated on the distant receiver. 

This is the Iunction of the telegraph wire; it is to the ether 
what a speaking-tube is to air, \ metal wire in air (ts fusclion, 
not in details of analogy) is like a lony hollow cavity surrounded 
by nearly rigid but shghtly elastic wails. 


Sphere. harged from Electropherus. 


Furthermore, any conductor electrically charged or dis- 
charged with suincient suddenness must emit electrical waves 
into the ether, lecause the charge given to it will not settle 
down instanuy, but will surge to and [ro several times first ; and 
these surgings or electric uscillations must, according to Max- 
well, start waves in the ether, because at the end of each half 
swing they cause electrostatic, and at the middle of each half 
wings they cause electromagneticeffects, andthe rapid alternation 
from one of these modes of energy to the other constitutes 
etherial waves.’ If a wire is handy they will run along it, and 
may be {[clt a long way off. 1f no wire exists they will spread 
out like sound trom a bell, or light from a spark, and their in- 
tensity will decrease according to the inverse square of the 
distance. 

Maxwell and his followers well knew that there would be 
such waves ; they knew the rate at which they would go, they 
knew that they wonid go slower in glass and water than in air, 
they knew that they would curl round sharp edges, that they 
would be partly absorbed but mainly reflected by conductors, 
that if turne: back upon themselves they would produce the 
phenomena of \tatinnary waves, or interlerence, or nodes and 
loops; 1 was kouwn how to calculate the length of such wave-, 
and even how to produce them of any required or predetermined 
wave-length from 1000 miles to a loot. Other things were 
known avout them which would take too lung to enumerate : 
any homogeneous in ulator would transmit them, would refract 
or concentrate them i it were of suitable shape, would reflect 
none of a yearticular mode of vibration at a certain angle, and so 
on, and so on, 

Mt this was “known,” | say, known with varying degrees of 
contidence, fut hy some known withas preat contidence as, per- 
haps even more contidence than, i legr imate before the actuality 
ot experimental vcrihcation. 
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Hertz supplied the verification, Ile inserted suitable con- 
ductors in the path of such waves, conductors adapted for the 
occurrence in them of induced electric oscillations, and to the 
surprise of everyone, himself doubtless included, he found that 
the secondary electric surgings thus excited were strong enough 
to display themselves by minute electric sparks. 


Syufonie Leyden Jars. 


I shall show this in a form which requires great precision 
of tuning or syntony, both emitter and receiver heing persist- 
ently vibrating things giving some thirty or forty swings before 
damping has a seriousetiect. I taketwo Leyden jars with cir- 
cuits about a yard in diameter, and situated about two yards 
apart. 1 charge and discharge one jar, and observe that the 
surgings set up in the other can cause tt to overflow if it is 
syntonised with the first.? 

A cloved circuit such as this is a feeble radiator and a feeble 
absorber, so it is not adapted for action at aclistance. In fact, 
I doubt whether it will visibly act at a range beyond the }A at 
which true radiation of broken off energy occurs. If the coat- 
ings of the jar are separated to a greater distance, so that the 
dielectric is more exposed, it radiates better ; because in true 
radiation the electrostatic and the magnetic energies are equal, 
whereas in a ring circuit the magnetic energy greatly pre- 
dominates. By separating the coats of the jar as far as passible 
we get atypical Iftertz oscillator, whose dielectric extends out 
into the rvom, and this radiates very powerfully. 


Ordinary stze Herts Vibrator. 


In consequence of its radia'ion of energy its vibrations are 
rapidly damped, and it only gives some three or four good 
strong swings. Hence it follows that it has a wide range of 
excitation, z.¢. it can excite sparks in conductors barely at all 
in tune with ut. 

‘The two conditions, conspicuous energy of radiation and 
persistent vibration electrically produced, are at present in- 
compatible. Whenever these two conditions coexist, consider- 
able power or activity will of course be necessary in the source 
of energy. At present they only coexist in the san and other 
Stars, in the electric arc, and in lurnaces. 


Two Circular Vibrators sparking in sympathy. 


The receiver Iertz used was chiefly a circular resonator, not 
a good absorber but a persistent vibrator, well adapted for 
picking up disturbances of precise and measurable wave-length. 
{1 find that the circular resonators can act as senders tvo ; here 
is one exciting quite long sparks in a second one. 

Electric Syntony—that was bis discovery, but he did nat 
stop there. le at once proceeded to apply his discovery to the 
verification of what had already been predicted about the 
waves, and by laborious and dithcult interference experiments 
he ascertained that the previously calculated length of the waves 
was thoroughly horne out by fact. ‘“Vhese interlerence exper!- 
ments in free space are his greatest achievement. 

Me worked out every detail of the theory splendidly, sepa- 
rately analysing the clectric and the magnetic osctllation—using 
language not always such as we should use now, but himselt 
growing in theoretic insight through the medium of what would 
have been to most physicists a conlusing maze of troublesome 
facts, and disentangling alt their maim relations most har- 
moniously. 


Ffolts Machine, and B Sparks; Glass and Quarts Panes 
Sereen. 


While Hertz was observing sparks such as these, the primary 
or exciting spark and the secondary or excited one, he observed 
as a bye issue tha. the secondary spark occurred more easily if 
the hight from the primary fell upon its knobs. tle examined 
this new influence of light in many ways, and showed that 
although spark hght and electric brastt light were peculiarly 
ellective, any source of light that gave very ultra-violet rays 
produced the same result.* 

Wiedemann and fihert, and a number of experimenters, have 
repeated and extended this discovery, proving that it is the 
cathode knub on which illummation takes elect ; and Iall- 


Vere Nat nn, val gt, p. 368; 0r J.J. Thoms 1,‘ Keeent Researches, 
95 P - F 

# dhe experiment showa in the lecture was on the lines of those described 
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wachs made the important observation, which Righi, Stoletow, 
Branly, and others have extended, that a freshly-polished zinc 
or other oxidisable surface, if charged negatively, is gradually 
discharged by ultra-violet light. 

It is easy to fail in reproducing this experimental result if the 
right conditions are not satisfied ; but if they are, it is absurdly 
easy, and the thing might have been observed nearly a century 


ago. 


Zine discharging Negative Electricity in Licit; Gold Leaf 
Electroscope ; Glass and Quarts Panes ; Quarts Prisut, 


Takea piece of zinc, cleanit with emery paper, connect it to 
a gold leaf electroscope, and expose it to an arc lamp. If 
charged positively nothing appears to happen, the action is very 
slaw, but a negative charge leaks away in a few secands if the 
light is bright. Any source of light rich in ultra-violet rays 
will do; the light from a spark is perhaps most powerful of all. 
A pane of glass cuts off all the action; so does atmospheric 
air in sufficient thickness (at any rate, town air), hence sunlight 
is not powerful. A pane of quartz transmits the action almost 
undiminished, but fluor-spar may be more transparent still. 
Condensing the are rays with a quartz Jens and analysing them 
with a quartz prism or reflexion grating, we find that the most 
effective part of the light is high up in the ultra-violet, sur- 
ptisingly far beyond the limits of the visible spectrum.? 

This is rather a digression, hut I have taken some pains to 
show it properly because of the interest betrayed by Lord 
Kelvin in this matter, and the caution which he felt about 
accepting the results of the Continental experimenters too 
hastily. 

It is clearly a chemical phenomenon, and I am disposed to 
express it as a modification of the Volta contact effect > with 
iflumination. 

Return now to the Ilertz vibrator, or Leyden jar with its 
coatings well separated so that we can get into its electric as 
well as its magnetic field. Here is a great one, giving waves 
30 metres long, radiating while it lasts with an activity of a 
hundred horse-power, and making ten million complete electric 
vibrations per second. 


Large Herl= Vibrater tu action ; Abels Fuses Vacuum Tube ; 


Uekona reel tiGe 


Its great radiating power damps it down very rapidly, so that 
it does not make ahove two or three swings ; but, nevertheless, 
each time it is excited, sparks can be drawn from most of the 
reasonably elongated conductors in this theatre. 

A suitably situated gas-leak can be ignited hy these induced 
sparks. An Abel’s fuse connecting the water-pipes with the 
gas-pipes will hlow off; vacuum tubes connected to nothing 
will glow (this fact has been familiar to all who have worked 
with Ilertz waves since 1889) ; electric leads, if anywhere near 
each other, as they are in some incandescent lamp-holders, 
may spark across to each other, thus striking an are and hlow- 
ing their fuses. 

This blowing of fuses by electric radiation frequently hap- 


1 While preparing for the lecture it occurred to me totry, if possible, 
during the lecture itself, some new experiments on the effect uf light on 
negatively charged bits of rock and ice, because if the effect is not limited 
to metals i¢ must be important in connection with atmospheric electricity. 
When Mr. Branly coated an aluminium plate with an insulating varnish, 
he found that its charge was able tosoak in and out of the varnish during 
iumination (Comptes Rendus, vol. 110, p. 293, 1890). Now, the mountain 
tops of a negatively charged earth are exposed to very ultra-violet rays, and 


the airis a dielectric in which quiet up-carrying and sudden duwnpour of | 


electricity could go on in a manner not very uatike the well-known behaviour 
of water vapour ; and this perhaps may be the reason, or one of the reasons. 
why it is not unusual to experience a thunderstorm after a few fine days. 1 
have now tried these experiments on such geological fragments as were 
handy, and find that many of them discharge negative electricity under the 
action of a naked arc, especially from the side of the specimens which was 
somewhat dusty. but that when wet they discharge much less rapidly, and 
when positively charged tiardly at all. Ice and garden soil discharge nega- 
tive electrification to», under ultra-violet illummation, hut not so quickly as 
limestone, mica schist, ferruginous quartz, clay, and some other specimens. 
Gramte barely acts; it seems to insulate too well. ‘The ice and soil were 
tried in their usual moist condition, but, even when thoroughly dry, soil dis- 
charges quile rupidly. 

No rock tested was found to discharge as quickly as does a surface of 
perfectly bright metal such as iron, but many discharged much utore quickly 
than ordinary dull iron, aud rather more quickly than when the bright iron 
surface was thinly oiled or wetted with water. 

Yo-day (June 5)1 find that the leaves of a geranium discharge positive 
electrification five times as quickly as negative, under the action of ao arc- 
light, aud that glass cuts the effect off while quartz transmits it. 

e See Brit. Assoc, Report, 1833, pp. 502, §19; or /'il. Mag. vol. 19, pp. 
267, 352+ 
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pened at Liverpool till the suspensioas of the theatre lamps were 
altered. 

The striking of an are by the little reverberating sparks 
between two carbon points connected with the 109 volt mains 
I incidentally now demonstrate. 

There are some who think that lightning flashes can do 
none of these secondary things. hey are mistaken. 


Sfecimens and Diagram... 


On the table are specimens of various emitters and receivers 
such as have been used by different peaple. The orthodox 
Hertz radiator of the dumb-bell type, and the orthodox Hertz 
receivers—a circular ring for interference experiments, hecause 
it is but little damped; anda straight wire for receiving at a 
distance, because it is a much better absorber. Leside these 
are the spheres and ellipsoids (or elliptical plates) which 
I have mainly used, because they are powerful radiators 
and absorbers, and because their theory has heen worked out 
by Horace Lamb and J. J. Thomson. Also dumb-bells with- 
out air-gap, and many other shapes, the most recent of mine 
heing the inside of a hollow cylinder with sparks at ends of a 
diameter ; this last being a feeble radiator but a very persistent 
vibrator,!and therefore well adapted for interference and diffrac- 
tion experiments. But indeed spheres can be made to vibrate 
longer than usual by putting them into capper hats or enclosures, 
in which an aperture of varying size can be made to let the 
waves out, 

Many of these senders will do for receivers too, giving off 
sparks to other insulated hodies or to earth; but besides the 
Hertz type of receiver, many other detectors of radiation have 
been employed. Vacuum tubes can be used, either directly, or 
on the trigger principle, as by Zehnder,” the resonator spark pre- 
cipitating a discharge from some other auxiliary battery or 
source of energy, and so making a feeble disturbance very visible. 
Explosives may be used for the same purpose, either in the form 
of mixed water-gases or in the form of an Abel's fuse. Fitz- 
gerald found that a tremendously sensitive galvanometer could 
indicate that a feeble spark had passed, by reason of the con- 
sequent disturbance of electrical equilibrium which settled down 
again through the galvanometer.* This was the methot he used 
in this theatre two years ago. Blyth used a one-sided electio- 
meter, and young Byerkness has greatly developed this method, 
abolishing the need for a spark, and making the electrometer 
inetrical, integrating, aad satisfactory.’ With this detector many 
measurements have been made at Bann, by Bjerkness, Yule, 
Barton, and others, on waves concentrated and kept from sp1ce- 
dissipation by guiding wires. 

Mr. Boys has experimented on the mechanical force exerted 
by electrical surgings, and Hertz also made observations of the 
same kind. 

Going back to older methods of detecting electrical radiation, 
we have, most important of all, a discovery made long before 
man existed, by a creature that developed a sensitive cavity on 
its skin; a creature which never so much as hai a name to be 
remembered hy (though perhaps we now call it trilobite). Then, 
in recent times, we recall the photographic plate and the thermo- 
pile, with its modification the radio-micrometer ; also the so- 
called bolometer, or otherwise known Siemens’ pyrometer, 
applied to astronomy by Langley; applied to the detectian of 
electric waves in wires by Rubens and Ritter and Paalzow and 
Arons. The thermal junction was applied to the same purpose 
by D. E. Jones and others. 

And, before all these, the late Mr. Gregory, of Cooper’s Hull, 
made his singularly sensitive expansion meter, whereby waves 
in free space could be detected by the minute rise of temperature 
they caused in a platinum wire: a kind of early and sensitive 
form of Cardew voltmeter. 

Going back to the physiological method of detecting surgings, 
Hertz tried the frog’s-lez nerve and muscle preparation, which 
to the steadier types of electrical stimulus is so surpassingly 
sensitive, and to which we owe the discovery of current elec- 
tricity. But he failed to get any result. Ritter has succeeded ; 
but, in my experience, failure is the normal and proper result. 
Working with my colleague Prof, Gotch, at Liverpool, I too 
have tried the nerve muscle preparation of the frog, and we 
find that an excessively violent stimulus of a rapi tly alternating 
character, if pure and unaccompanicd by secondary actions, 

1 J 1, Thomson, ‘‘ Recent Researches,’’ p. 344- 
Wred Ann. 47, P. 77- 
Fizgerald, NATURE, Vol. 41, p 295. and vol. 42, P. 172. 
Wired. Ann. 44, Pe 74s 
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produces nv effect,—no stimulating etiect, that is, even though 
the voltage is so hich that sparks are ready to Jump between 
tbe needles in direct contact with the nerve, 

All that such oscillators do, if contin ied, is to produce a tem- 
porary paralysis or fatizue of the nerve, so that itis unable to 
transmit the nerve impulses evoked by other stimuli, from 
which paralysis it recovers readily enough in course of time. 


A Cc 


Fixperiment of Gotch and Lode on the physiol gical effect of rapid pure 
ehe-tr alternatoms. Nerve and muscle preparation, w.th four needles 

-selse own-polarssable cle trodes applied r> the nerve. C and I are the 
terminals of a rapidly a ter@ating electric cur-ent from a conductor at zero 
petential, while .\ and B are the terminals of an ordinary very weak galvanic 
or induction coil stimulus only just sufficient to make the muscle twitch. 


This has been expected from experiments on human beings ; 
such experiments as Tesla’s and those of d’Arsonval. But an 
entire animal is not at all a satisfactory instrument wherewith 
to attack the question ; its nerves are so embedded in conduct- 
ing tissnes tha’ it may easily be doubted whether the alternating 
type of stimulus ever reaches them atall. By dissecting out a 
nerve and muscle from a deceased frog, after the historic manner 
of phy<iologists, and applying the stimolus direct to the nerve, at 
the same time as some other well-known t too hofavolt stimulus 
is applied to another part of the same nerve further from the 
muscle,it can be shown that rapid electric alternations, if entirely 
noaccompanied by static charge or by resultant alzebraic electric 
transmission, evoke no excilatory response until they are so 
violent as lo give rise to secondary effects such as heat or mechan 
ical shock. Yet, notwithstanding this inaction, they gradually 
aod slowly exert a paralysing or ohstructiv< action on the portion 
of the nerve to which they are applie1, so that the nerve impulse 
excited by the feeble just perceptible 1, 1ooch volt stimulus ahove 
is gradually throttled on its wav down to the muscle. and 
remains so throttled for a time varying from a few minutes to 
ao hour afier the cessation of the violence 

I had intended to exhibit this effect, which is very marked 
and definite, but it is impossible to show everything in the im: 
at my disposal. 


Air Gapand Electroveopy, charge by Glas Rod and disctarged 
by moderately di tant Sphere excttel by Cott, 

Among trigger methods of detecting electric radiation, | have 
spoken of the Zchnder vacuum tubes ; another method is one 
used by Boltzmann.! A pile of several hundred volts is on 
the verge of charging an electroscope through an air-zap just 
too wide to break down. Very slight electric surgings precipi- 
tate the discharge across the gap, and the leaves diverge. 1 
show this in a modified and very simple form. On the cap of 
an clectroscope is placed a highly-polished knob or rounded 
end, connected tothe sole, and just oot touching the cap. Such 
an clectroseape overflows suddenly and completely with any 
gentle rise of po'ential. Bring excited glass near it, the leaves 
diverge gradua'ly aod then suddenly collapse, because the air 
spa ¢ snays; remove the gla-s, aod they rediverge with negative 
eectricity ; the knob above the cap being then charged posi- 
lively, and to the verze of sparking. In this condition any 
electrical waves, collected if weak by a foot or so of wire 
projecting from the cap, will discharge the electroscope hy 
exciting surgings io the wire,and so breaking down the air-gap. 
The chief interest about this experiment seems to me the 
extremely definite dielectric strength of so infinitesimal an air 
space. Moreover, it is a detector for Ilertz waves that might 
have heen uved last century; it might have been used by 
Zenjamio | raoklin. 

ler to excite them, no coil or anything complicated is 
Necessary ; 11 mW eufticient to flick a metal sphere or cylinder 
with a silk handkerchief, and thea discharge it with a well- 
polished knob. Jf a 1s not well-polished the discharge is 
comparatively grarliual, aod the vibrations are weak ; the more 
polished are the side of an air-gap the more sudden is the 
collapse, and the more vigorous the consequent radiation, 
especially the radiation of high frequency, the Ingher harmonics 
of the disturbance, 

For delica’e experiments it is sometimes well to repolish 
the knobs every hour or so, For metrical experimentsit is often 
better to let the knobs get into a lees eff crent but more per- 

Het Ann gp 
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manent state. This is trne of all senders or radiators. For 
the generation of the, so to speak, ‘‘infra-red’ Hertz waves 
apy knobs will do, but to generate the ‘‘ultra-violet’ high 
polish is essential. 


Vicrophonic Detectors. 

Receivers or detectors which for the present 1 temporarily 
call microphonie are liable to respond best to the inore rapid 
vibrations. Their sensitiveness is to me surprising, though of 
course it does not approach the sensitiveness of the eye; at the 
same time, I am by no means sure that the eye ditlers from them 
in kind, lt is these detectors that ] wish specially to bring to 
your notice. 


instrument more sensitive to radiation than even Boys’ radio- 
micrometer, in that it responds to the radiation of a star while 


of his light excitable cells lost their sensitiveness capriciously 
on tapping ; and later he found that they frequently regained tt 
again while Mr. G-egory’s Hertz wave experiments were going 
on in the same room. 

These ‘‘impulsion-cells,” as he terms them, are troublesome. 
things for ordinary persons to mak2 an1 work with—at least T 
have never presumed to try—but in Mr. Minchin’s hands they 
are surprisingly sensitive to electric waves.! 

The sensitiveness of sclenium to light is known to everyone, 
and Mr. Shelford Bidwell has made experiments on the varia- 
tions of conductivity exhibited by a mix'ure of sulphur and 


Nearly four years ago, M Edouard Branly found that @ 
burnished coat of porphyrised copper spread on glass diminished 
its resistance enormously, from some millions to some hundreds 
of ohm:, when it was exposed to the neighbourhood, even the 
distant neighbourhood, of Leyden jar or coil sparks. Ie like- 
wise found that a tube of metailic filings hchaved similarly, but 
that this recovered its original resistance on shaking. Mr, Croft 
exhibited this fact recently at the Physical Society. Branly 
also made pastes and solid rods of filings in Canada halsam 
and in sulphur, and found them likewise sensitive. * 

With me the matter arose somewhat differently, asan outcome 
of the air-gap detector employed with an electroscope by Boltz- 
mann. For T had observed in 1889 that two knobs sufficiently 
close together, far too close to stand any voltage such as an 
electroscope can show, could, when a spark passed between 
them, actually cohere; conducting an ordinary bell-ringing 
current if a single voltaic cell was in circuit; and, if there was 
po such cell, exhibiting an electromotive force of their own 
sufficient to disturb a low resistance galvanometer vigorously, 
and sometimes requiring a faintly perceptible amount of force to 
detach them. ‘The experiment was described to the Institution 
of Electrical :ngineers,® and Prof, }luzhes said he had observed 
the same thing. 


Coherer in open, respouting to Feeble Stimuli; Small Sphere, 
Gas-lighter, Distant Sphere, flectrophorus, 

Well this arrangement, which | calla coherer, is the most 
astonishingly sensitive detector of Ilertz waves. It differs from 
the actual air-gap in that the insulating film is not really insu- 
lating ; the film breaks down not only much more easily, but 
also ina less discontinuous and more permanent manner than 
an airgap. <A tube of filings, being a series of bad contacts, 
clearly works on the sane plan ; and though a tube of filings is — 
by no means s> sensitive, yet tis in many respects easier to 
work with, and, except for very feeble stimuli, is more metrical. 
If the filings used are coarse, say turnings or barings, the tube 
approximates to a single coherer ; if they are fine, it has a larger 
range of sensilulity, In every case what these receivers feel 
are sudden jerks of current; smooth sinuous vibrations are 
ineffective. They seem to me to respood best to waves a few 
inches long, hut doubtless that is determined chietly by the 
dimensions of s»me conductor with which they happen to be 
associated. 


Filings in open, responting to Sphere, te Electraphorus, to 
spark from Gold leaf Electroscope. 
I picture to myself the action as follows. Suppose two 
fairly clean pieces of metal in light contact—say two pieces of 
) Phil, Vag vol. 41, p- 223- 
2B Hranly, € enptes Aenius volo irs, p. 78s i and vol. 1127, p. 90. 


2 Journar inst. k Ay te, vol, 19, pp 3527-45 OF ‘Lighrning Con- 
ductors and Lightning Guards” (Whittaker), pp. 382 4. 
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iron— connected to a single voltaic cell ; a Glm of what may be 
called oxide intervenes between the surfaces, so that only an 
insignificant current is allowed to pass, because a volt or two is 
insufficient to break down tbe insulating film except perhaps at 
one ortwoatoms. If the film is not permitted to conduct at 
all, it is not very sensitive; the most sensitive condition is 
a'tained when an infinitesimal current passes, strong enough 
jist to show on a moderate galvanometer. 

Now let the slightest surging occur, say by reason of a sphere 
being charged and discharged at a distance of forty yards, the 
film at ence breaks down—perhaps not completely, that is a 
question of intensity—but permanently. 
molecules get within each other’s range, incipient cohes‘on sets in, 
and the momentary eleciric quiver acts as it were as a flux. 
isa singular variety of electric welding. <A stronger stimulus 
enables more molecules to hold on, the process is surprisingly 
metrical ; and as faras 1 roughly know at present, the change of 
resistance is proportional to the energy of the electric radiation 
from a source of given frequency. 

It is to be specially noted that the battery current Is not 
needed to effect the cohesion, only to demonstrate it. The 
battery can be applied after the spark has occurred, and the 
re-istance will be found changed as much as if the battery had 
been on all the time. 

The incipient cohesion electrically cansed can he mechanically 
destroyed. Sound vibrations, or any other feeble mechanical 
disturbances, such as scratches or taps, are well adapted to 
restore the contact to its original high-resi-iance sensitive con- 
dition. The more feeble the electrical disturbance the slighter is 
the corresponding mechanical stimulus needed for restoration. 
When working with the radiating sphere at a distance of 
forty yards out of window, I could inot for this reason shout 
ta my assistant, in order to cause him to press the key of the 
coil and make a spark, but ] showed him a duster instead, this 
being asilent signal which had no disturbing effect on the coherer 
or tube of filings. 1 mention forty yards, because that was one 
of the first outdoor experiments; but I should think that some- 
thing more like halfa mile was nearer the limit of sensitiveness. 
llowever, this is a rash statement not at present verified. At 
forty yards the exciting spark could be distinctly heard, and it 
was interesting to watch the spot of light begin its long ex- 
cursion and actually travel a distance of two or three inches 
before the sound atrived. This experiment proved definitely 
enough that the efficient cause travelled quicker than sound, and 
disposed completely of any sceptical doubts as to the sound-waves 
being perhaps the real cause of the phenomenon, 

Invariably, when the receiver is in good condition, sound or 
other mechanical disturbance acts one way, viz. in the direction of 
increasing resistance, while electrical radiation or jerks act the 
other way, decreasing it. While getting th receiverinto condition, 
or when it is getting out of order, vibratioas and sometimes 
electric discharges act irregularly, and an occasional goo] 
shaking does the filings good, 

{ have taken rough measurements of tbe re-istance, by the 
simple process of restoring the original galvanometer deflection 
by adding or removing resistance coils, A half-inch tube, eight 
inches long, of selected iron turnings, had a resistance of 2500 
ohms in the sensitive state. A feeble stimulus, caused by a 
distant electrophorons spark, brought it down 4oo ohms. A 
rather stronger one reduced it by 500 and 600, while a trace 
of spark given to a point of the circuit itself, ran it down 
1400 ohms. 

This is only to give an idea of the quantities. 
done any seriously metrical experiments, 

From the wall diagram whicb summarises the various de- 
tectors, and which was prepared a month or so ago, 1} see | 
have omitted selenium, a substance which in certain states is 
well known to behave to visible light as these other microphonic 
detectors behave to Hertz waves. 

And I want to suggest that quite possibly the sensitiveness of 
the eye is of the same kind. As 1 am not a physiologist I 
cannot be seriously blamed for making wild and hazardous 
Speculations in that region. I therefore wish to guess that some 
part of the retina is an electrical organ, say like that of some 
fishes, maintaining an electromotive force which is prevented 
{rom stimulating the nerves solely by an intervening layer of 
badly conducting material, or of conducting material with gaps 
init; but that when light falls upon the retina these gaps become 
more or less conducting, and the nerves are stimulated. 

I do not feel clear which part is taken by the rods and 
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As Il imagine, more . 
' of a theory of vision thus suggested is ia accordance with some 
Tt, 
‘ tion of light is due to the electrical stimulus ; the sensation of 
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cones, and which part by the pigment cells; 1 must not try to 
inake the hypothesis too definite at present. 

Vf 1 had to make a demonstration mode! of the eye on these 
lines, I should arrange a little battery to excite a fros’s nerve 
and muscle preparation through a circuit completed all except a 
layer of filings or a single bad contact. Such an arrangement 
would respond to Ilertz waves. Or if IT wanted actual light to 
act instead of gros.er waves, I would use a layer of seleniun. 

But the bad contact and the Hertz waves are the most instruc- 
live, because we do not at present really know what the selenium 
is doing, any more than what the retina is doing. 

And observe that (to my surprise | confess) the rough outline 
of the principal views of the physiologist IJering. The sensa- 
Iilack is due to the mechanical or tapping-back stimulus. 
Darkness is physiologically not the mere cessation of light. 
Both are positive sensations, and both stimuli are necessary ; for 
until the filings are tapped back vision is persistent. In the 
eye model the period of mechanical tremor should be say 
1,th second, soas to give the right amount of persistence of 


1u 
impression. 


Lye Model with Electric Beli on Board. 


No doubt in the eye the tapping back is done au‘omatically 
by the tissues, so that it is always ready for a new impression, 
until fatigued. And by mounting an electric bell or other 
vibrator on the same board as a tuhe of filings, it is possible to 
arrange so that a feeble electric stimulus shall produce a feeble 
steady effect, a stronger stimulus a stronger effect, and so on, 
the tremor asserting its predominance and bringing the spot 
back whenever the electric stimulus ceases. 

an electric bell thus close to the tube is, perhaps, not the best 
vibrator; clockwork might do better, because the bell contains 
in itself a jerky current, which produces one effect, and a 
mechanical vibration, which produces an opposite effect ; 
hence the spot of light can hardly keep still. By lessening 
the vibration—say by detaching the bell from actual con- 
tact with the board, the electric jerks of the intermittent 
current drive the spot violenily up the scale; mechaoical 
tremor brings it down again. 

You observe that the eye on this hypothesis is, in elecir - 
meter language, heterostatic. “Ine energy of vision is sup- 
plied by the organism, the light only pulls a trigger. Whereas 
the organ of hearing is idiostatic. 1% might draw further 
analogies, about the effect of blows or disorder causing irre- 
gular conduction and stimulation, of the galvanometer in the 
one instrument, of the brain cell; in the other. 

A handy portable exciter of electric waves is one of the 
ordinary hand electric gas-lighters, containing a small revolving 
doubler—z.e., an inluctive or replenishing machine. A coherer 
can feel a gas-lighter across a lecture theatre. Minchin often 
used them for stimulating his impulsion cells. 1 find that, when 
held near, they act a little before the spark occurs, plainly 
because of the little incipient sparks at the brushes or tinfoil 
contacts inside. A Voss machine acts similarly, giving a small 
deflection while working up before it sparks. 

And notice here that our model eye has a well-defined range 
of vision. It cannot see waves too long for it. 

Tits Sparks not exciting Tube: er ep! by help of a polished 
knob, 


The powerful disturbance caused by the violem flishes of a 
Wimshurst or Voss machine it is blind to. If the knohs of the 
machine are well polished, it will respond to soinchigh harmonics, 
due to the vibrations in the terminal rods ; and these are the 
vibrations to which it respond. when excited by a coil. The 
cvil should have knobs ins ead of points. Sparks from points 
or dirty knobs hardly excite the coherer at all. But hold a 
well-polished sphere or third knob between even the dirty 
knobs of a Voss machine, and the coherer responds at once to the 
surgings got up in it. 


Electsophorous Lid aud tusulated Sphere, 


Feeble short sparksagain are often more powerful exciters than 
are strong long ones. 1 suppose because they are more sudden. 
This is instructively shown with an electrophorous lil. Spark 
it to a knuckle, and it does very little. Spark it toa knob, and 
it works well. ldut now spark it to an insulated sphere, there is 
some efiect. Discharge the sphere, and take a second spark, 
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withort recharging the lid. Do this several times; and at 
last, when the spark is inaudible, invisible, and otherwise im- 
perceptible, the coherer some yards away responds more violently 
than ever, anil the spot of light rushes from the scale. 

1fa coherer be attached by a side wire to the gas-pipes, and 
an electrophorous spark be given to either the gas pipes or the 
water-pipes, or even to the hot-water sys:em, in another room of 
the building, the coherer responds. 

In fact: when thus connected to gas-pipes, one day when I 
triel it, the spot of light could hardly keep five seconds still. 
Whether there was a distant thunderstorm, or whether it was 
only yicking up telegraphic jerks, 1 do not know. The jerk of 
turming on or oft an extra Swan lamp can affect it when sensi- 
tive. 1 hoje to try for long-wave radiation from the sun, 
hiltering out the ordinary well-known waves by a black-board or 
ther snthiciently opaque substance. 

We can easily see the detector respond to a distant source of 
radiation now, viz. to a O-inch sphere placed in the library 
between coil knobs. 

Portalle Detector. 


Also I exhibit a small complete detector maie by my assis- 
tant Mr. Davies, which is quite portable and easily set up. 
The essentials are all in a copper cylinder three inches by two. 
A bit of wire a lew inches long, pegged into it, helns it to col- 
lect waves. It is just conceivable that at some distant date, say 
hy dint of inserting gold wires or powder in the relina, we may 
te enabled to see waves which at present we are blind to, 

Observe how simple the production and detection of Ilertz 
waves are now. <An electrophorous or a frictional machine 
serves toeacite them : a voltaic cell, a rough galvanometer, and 
a bad contact, serve to detect them. Indeed they might have 
Leen observed at the beginning of ihe century, before galvano- 
meters were hnown. A frog’s leg or an iodide of starch paper 
would do almost as well. 

«\ bad contact was at one time regarded as a simple nuisance, 
because of the singularly uncertain and capricious character of 
the curren! transnytted hy it. TLlughes observed its sensitive- 
ness to sound-waves, and it became the microphone. Now it 
turns out to he sensitive to electric waves, if it be made of any 
oxtdisable metal not of carbon), and we have an instrument 
which might be called a micro-something, but which, as it 
ap] ears to act hy cohesion, 1 call at present acoherer. Per- 
baps some of the capriciousness of an anathematised bad con- 
tact was sometimes duc to the fact that it was responding to stray 
electric radiation. 

The breaking down of cohesion by mechanical tremor is an 
ancient process, observed on alarye scale by engineers in rail- 
way axles and girders; indeed, the cutting of small girders by 
persistent blows of hammer and chisel reminded me the other 
day of the tapping back of our cohering surfaces after they have 
heen exposed to the welding effect of the electric jerk. 

Dut Copper Mut acr Tule. Siutup everything in Box 

wn Niele), 

Ifa coherer is shut up in a complete metal enclosure, waves 
c'nnet get at at, but if wires are led fron: it to an outside ordi- 
nary galvanometer, it remains nearly as Sensitive as it was 
before (nearly, not quite, for the circuit picks up the waves, 
and they run alony the insulated wires into the closed bux. To 

teen it efiectively 1 is mecessary to enclose battery and gal- 
yanomcter an] every bit of wire connection ; the only thing that 
maybe Icft outside is the nee Ile of the yalvanometer, Accord- 
mgly here we have a compact arrangement of battery and cail 
and coherer, all set up in a copper box. The coil is fixed 
against the ide of the bex at such height that it can act con- 
ventently on anont .te Suspended compass needle. The slow 
action ofthe cw] has no difficulty in getting through copper, as 
everyone knows; only a perfect conductor could screen otf that, 
bet the Ilertz wave® are effectively kept out by sheet copper. 


unt Hole, fréteutinge Wire, 


It must be ard, however, that the box must be exceedingly 
well clove! for the tcreeniny te be perfect. The very narrowest 
oink permits the entrance, and at one time | thought T should 
have t» solder alil on before they conld be kept entirely out. 
Clamping a copper lid on to a flange in six places was not 
enough, But by the use of pats ot tinfoil, chinks can he 
avorled, and the inside ef the box bee mes then electrically 
fark. 


If even an inch of the circuit protrudes, it at once hecomes 


Carn’, 


highly seneitive amain ; ant if a ingle branch wire protrudes | the shape of ayrim with argles 75°, 60, and 45°. 
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through the box, provided it is insulated where it passes through, 
the waves will utilise it as a speaking tube, and run blithely in. 
-\nd this whether the wire be connected to anything inside or 
not, though it acts more strongly when connected. 


Receizer Hat and Metal Tube for Counecting Wires, 


If wires are to be taken out of the box toa coherer in some 
other enclosure, they must be enclosed in a metal tube, and this 
tnbe must be well connected with the metal of both enclosures, 
if nothing is to get in but what is wanted. 

Similarly, when definite radiation is desired, it is well to p 
the radiator in a copper hat, open in only one direction. A 
in order to guard against reflected and collateral surgings ru 
ning along the wires which pass outsideto the coil and battery 
they are liable to do, Tam accustomed to put all these things 
a packing case lined with tinfoil, to the outside of which th 
sending hat is fixed, and to pull the key of the primary exciti 
circuit by a string from outside. 


= 


Sender in Hat and Pea, with Lid (adjustable) clamped ony 


Even then, with the lid of the hat well clamped on, some= 
thing gets out, but it is not enough to cause serious disturbance 
of qualitative results, The sender must evidently be thought 
ol as emitting a momentary blaze of light which escapes throng) 
every chink. Or, indeed, since the waves are some inches lon: 
the difficulty of keeping them ont of an enclosure may bi 
likened to the difficulty of excluding sound ; though the dithe 
culty is mot quite so preal as that, since a reasonable thick» 
ness of netal is really opaque. I fancied once or twice 1 
detected a trace of transparency in such metal sheets as ordinary 
tinplate, but unnoticed chinks elsewhere may have deceived 
me. Itisa thing easy to make sure of as soon as I have more 
time. : 

One thing in this connection is noticeable, and that is how 
little radiation gets either in or out ofa small round hole. A 
narrow long chink in the receiver box lets in a lot; a round 
hole the size of a shilling lets in hardly any, unless indeed a 
bit of insulated wire protiudes through it tikea collecting ear: 
trumpet. 

Gus-lichter with Tinferl. 

It_ may be asked how the waves get ont of the metal tube of 
an electric gas-lighter, but they do not; they get out through 
the handle, which being of ebonite is transparent. Wrap up 
the handle tightly in tinfoil, and a gas-lighter is powerless. 


Oftical Evvperiments, 

And now in conclusion 1 will show some of the ordinar 
opucal experiments with Lfertz waves, using as source cither one 
o! two devices ; either a 6-inch sphere with sparks to ends of 
diameter, an arrangement which emits g-inch waves, but of s 
dead-beat a character that it is wise to enclose it in acopper hat to 
prolong them, and send them out in the desired direction ; 0} 
else a 2-inch hollow cylinder with spark knobs at ends of an 
internal diameter, This last emits 3-inch waves of a very fairly 
jersistent character, but with nothing like the intensity of one 
of the outside radiators. 

As receiver there is no need to use anything sensitive, so T 
employ a glass tube full of coarse iron filings, put al the back of a 
copper hat with its mouth turned well askew to the source, which 
is pnt outside the door at a distance of some yards, so that 
only a little direet radiation can reach the tube, Sometimes 
the tube is put lengthways in the hat instead of crossways, whieh 
makes it less sensitive, and hasalso the advantaye of doing away 
with the polarising or iather analysing power of a crossway 
tube. 

Various Apertures tr Lud. 

Vhe radiation frem the sphere is still too strong, but it can be 
stopped down by a diaphiagm plate with holes in it of varying” 
size clamped on the sending hat. 


Keflecting Plite, Wet Cleth, Glass Pate, 

Ifaving thus reduced the excursion of the spot of light to a 
foot or so, a metal plate is held as reflector, and at once the 
spot travels a couple of yards, A wet cloth reflects something, 
but a thin glass plate, if diy, reflects neat to nothing, being, a5 
is well known, too thin to give anything but ‘the black spot.” 
1] have fancied that it reflects something of the 3-inch waves. 


Nefracting Prism and Lens, 


A block of paraffin about a cubic foot in volume is cast into 
Using the 
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large angle, the rays are refracted into the receiving hat, and 
produce an effect much larger than when the prism is re- 
moved. 

An ordinary 9-inch glass lens is next placed near the source, 
and by means of the light of a taper it is focussed hetween source 
and receiver. The lens is seen to increase the effect. 


alrago Dish, Grating and Zone-plate. 


The lens helps us to set correctly an 18-inch circular copper 
disk in position for sbowing the bright diffraction spot. 
Removing the disk, the effect is much the same as when it was 
present. Add the lens, and the effect is greater. With a 
diffraction grating of copper strips two inches broad and two 
inches apart, ] have not yet succeeded in getting gool results. 
Iris difficult to get sharp nodes and interference effects with 
these sensitive detectors in a room. I expect to do better when 
I can try out-ol-doors, away from so many reflecting surfaces ; 
indoors it is like trying delicate optical experiments in a small 
whitewashed chamber wel! supplied with looking-glasses ; nor 
have I ever succeeded in getting clear concentration with 
this zone-plate having Newton rings fixed to it in tinfoil. 
But really there is nothing of much interest now in diffraction 
effects except the demonstration of the waves and the measure 
of their length, There was immense interest in Ilertz’s time, 
hecause then the wave character of the radiation had to he 
proved ; but every possible kind of wave must give interference 
and diffraction effects, and their theory is, so to say, worked 
out. More interest attaches to polarisation, dou le refraction, 
and dispersion cxperiments. 


Polartsing and Analysing Grids. 


Polarisation experiments are easy enough. Radiation from a 
sphere is already strongly polarised, and the tube acts as a 
partial analyser, responding much more vigorously when its length 
is parallel to the line of sparks than when they are crossed ; but 
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a convenient extra polariser is a grid of wires something like what | 


was used by }lertz, only on a much smaller scale; say an 18- 
inch octagonal frame of copper strip with a harp of parallel 
copper wires. The spark-line of the radiator Leing set at 45°, 
a vertical grid placed over receiver reduces the deflection to 
about one-half, and a crossed grid over the source reduces it to 
nearly nothing. 

Rotating either grid a little rapidly increases the effect, whicb 
becomes a maximum when they are parallel, ‘The interposition 
ofa third grid, with its wires at 45° between two crossed grids, 
restores some of the obliterated effect. 

Radiation reflected from a grid is strongly polarised, in a 
plane normal of course to that of the radiation which gets 
through it. They are thus analogous in their effect to Nicols, 
or 10 a pile of plates. 

Vhe electric vibrations which get through these grids are at 
tight angles to the wires. Vibrations parallel to the wires are 
reflecied or absorbed. 

Keflecting Prism. 

Yo demonstrate that the so-called plane of polarisation of the 
transmitted radiation is at right angle to the electric vibration, ! 
te. that the wires of the grid are parallel to it, I use the 
same paraffin prism as befure, but this time I use its largest 
face a> a reflector, and set it at something near the polarising 
angle. When the line of wires is parallel to the plane of 
incidence, in which case the electrie vibrations are perpen- 
dicular to the plane of incidence, plenty of radiation is 
reflected by the paraffin face. ‘Turning the grid so that the 
electric vibrations are in the plane of incidence, we find that 
the paraflin surface set at the proper angle is able to reflect 
hardiy anything. In other words, the vibrations contemplated 
by Fresne! are the electric vibrations; those deal: with by 
McCullagh are the magnetic ones. 

Thus are some of the surmises of genius verified and made 
obvious to the wayfaring man, 


. by cloud. 


THE REPORT OF THE ASTRONOMER ROVAL. 


T the annual visitation of the Royal Observatory, Green- 

wich, on Saturday last, the Astronomer Koyal pre:ented 

his report of the progress made from May 11, 1893. to May 10 
ofthis year. We take from it the following information :— 

It appears that the average numer of transits observed was 

no less than 3t each day, or 1f Sandays are excluded, 36. As 


1e¢.f. Yrouton, in Natere, vol. 39. p. 393; and many other optical 
experiments by Mr. Teouton, vol. 40, p. 395. 
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an instance of the number of observations which were made 
under very favourable conditions, it may be mentioned that on 
three consecutive days in February 10 fewer than 458 transits 
and 460 zenith distances were observed. 

A new universal transit-circle or altazimuth is being con- 
structed by Messrs. Troughton and Simms, and satisfactory 
progress has been made towards completion. All the heavy 
portions of the instrument, including the rotating and reversing 
gear, are made, and have been put together, the object glasses 
for the instrument and collimators are practically finished, as 
well as the eye end with its micrometers, and the circles, micro- 
scopes, &c., are in hand. 

As previously noted in our astronomical column, a valuable 
gift has been made to the Observatory by Sir 1lenry ‘hompson, 
who has generously offered a sum of £5000 to provide a large 
photographic telescope with accessories, which would serve 2s 
the complement of the 28 inch visual telescope ju-t completed. 
This munificent oer was readily accepted by the Admiralty, 
and after careful consideration and discussion, a photographic 
telescope of 26 inches aperture and 22 feet 6inches [ocal length, 
equalorially mounted, was ordered of Sir 11. Grubbon May 5, 
the instrument to be completed in eighteen months. This 
telescope will he of exactly double the dimensions (aperture and 
focal length) of the as‘rographic equatorial which has proved 
so successful, and it will be mounted on a very tirm stand which 
will allow of complete circumpolar motion without the necessity 
for reversal on the meridian, which has been felt as a dtawback 
in the astrographic equatorial. It will be erected on the 
central tower of the new Physical Observatory, under the 30 
feet dome which is shortly to be placed there, and will carry 
the 12]-inch Merz refractor as a guiding telescope atd the 
Thompson 9-inch photoheliograph. It wil! thus be mounted 
under very favourable conditions for work, and wil be in every 
respect a most effective instrument. 

The new 28 inch refracto’ has been brought ints working 
order after much time spent in the erection of the instrument, in 
the adjustment of the object glass, and in the provision of 
variou, fittings attheeye end. Tbe adjustments were finished 
hy October 1, when, under good atmospheric conditions, the 
definition was found to be very fine. Since then the object 
glass has heen tested on various objects with very satisfactory 
results, A sketch of Jupiter and some measures of double stars 
have been made, and the colour correction of the object glass 
has been determined on stars by readings for focus at ditferent 
parts of the spectrum. 

The object glass has also been tried in the photographic 
position, with the crown lens reversed and the lenses separated 
on the plan proposed by SirG. G. Stokes. The determination 
of the best distance between the lenses and the exact adjustment 
of the crown lens for tilt and centering relatively to the flint has 
necessarily taken a Jong lime, as small modifications were re- 
quired in the cells and special contrivances had to be devised 
tor the delicate aljustment of the heavy crown cell and lens. 
A large number of photographs have been taken at different 
distauces inside and outside of the focus conespondia. to dif- 
ferent positions of the crown lens, and affording intercsting 
information which will be useful in connection with the 
Vhompson 26-inch photographic telescope. 

With the astrographic equatorial, 923 plates, with a total of 
2143 exposures, were taken on 183 nights in the year ending May 
to, Of these 181 were rejected, owing 10 photographic defects, 
mechanical injury, mistakes in setting, the plate being wrongly 
placed in the carrier, failure in clock driving, and interference 
The following statement shows the progre-s made 
with the photographic mapping of the heavens in the year 
covered by the report :— 


No, of Successful 
Photos taken. Places 
.\strographic chart (exposure yom.) ... 280 Zs 
Plates for catalogue (exposures 6m., 
3. and 20s.) oO aoe .. 508 357 
Number of helds photographed for the 
cliattaeer ae as ee 96 200 
Nutber of fields photographed for the 
catalogue Br ne ste 367 
Total number ol fields photographed 
since the commencementof the work 
for the chart ... tie oe bon 333 
‘Yotal number of fields photog: aphed 
since the commencement of the work 
for the catalogue 6to 
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To test the optical photographic distortion up to considerable | 
distances from the centre, seven plates with the Pleiades photo- | 
graphed in the four corners have been measured. It appears 
that the distortion is practically insensible up to 60’ from the 
ceotre, and is still small up to So’, but is not quite the same in 
the four corners of the plate. On examination, the character of 
the images in the four carners was also found to vary stightly, 
the coma being slizhtly inwards in one corner and outwards in 
another. The perpendicularity of the plate and object glass to 
the optic axis were examined and found to be satisfactory. 


SOLAR OBSERVATIONS. 


Observations nf the sun have shown that the solaractivity was 
fully maintained throughout the whole of 1893, the mean daily 
spotted area for the year being considerably in excess of that for 
1Sg2. Thegreat spot of 1892 February still remains the largest 
hitberto seen in the present cycle, but in 1893 August a very 
fioe group attained dimensions but litle inferior, and the groups 
of 1893 November and 1894 February were very large. The 
characteristic of the year was, however, rather the great number 
of groups visible at the same time than the extent of any one of 
them. Thus in August and Iecember 1893 as many as 16 or 
1S distinct groups of spots were seen on the disk at the sametime. 


MAGNETIC OBSERVATIONS, 


The variations of magnetic declination, horizontal force and 
vertical force, and of carth currents were registered photo- 
graphically, and accompanying eye observations of absolute de- 
clination, horizontal force and dip were made as in former 
years, The period was one of much less magnetic activity than 
last year, but there was a large increase occurring in 1894 Feb- 
ruary, at the time of the great sun-spot. Copies of the magnetic 
and earth current registers during the disturbances of February 
zo-March 1 and March 30-April t, have been supplied to Mr. 
Preece for discussion in connection with disturbances on the 
telegraph hines. 


METEOROLOGICAL OUSERVATIONS. 


Meteorological observations have been made as_ usual, 
The reductions show that the mean temperature of the year 
1893 was 51°'t, being t°'6 above the average for the 50 years 
1841-1Sgo. 

Duriog the twelve months ending 1894 April 30, the highest 
air temperature in the shade exceeded So” on 28 days. It 
was gt ‘0 on June 19, 93°09 on August 16, 94°'2 on August 17, 
and 93° 1 on August 18. In the 53 years since 1841 higher 
temperatures have becn recorded only twice previously (on both 
occasions in July), The lowest was t2 S$ on January 5, the 
maximum on that day being only 19°°o and the mean daily 
temperature 15 9. The mean temperature on August tS was 
79 ‘6, being the highest mean yalue recorded in August since 
1S4t. The mean temperature of January 5 was lower than 
any previously recorded since 1S41, with two exceptions. ‘The 
mean monihly temperature was above the averaye in all months 
exceptins September, November, and January 1894. In May 
It was 4 ‘6, in August 3 ‘9, in March 2 °7, and in April 3 ‘8, 
above the average. In November it was t ‘5 below the average. 

The number of hours of bright sunshine recorded during 
1893 ty the Campbell-Stokes sunshine instrument was 1454, 
the greatest number on record since the commencement of the 
Tegistration in 1877. ‘this is 171 hours above the averaye of 
the preceing 16 years, after allowance is made for the sinail 
ditference of indication of the Campbell and Campbell-Stokes 
instruments. The aypregate number of hours during which 
the sun was above the horizon was 4453, so that the mean | 
proportion of sunsh’ne for the year was 0°326, constant sun- 
shine being represented by t. 

Vhe rainfall for 15)3 was 20 t inches, being 44 inches below 
the average of the 50 years #Syt-1Sg0. rom March 1 to 
heptember 30 tthe penod of the great drought) the rainfall 
amounted to only 7°77 inches, while the average for the 50 
years (540° yo for thove months 1s 14°22 inches. 

The mean amount of cloid for the year on the scale o-10 
was 5°75. The average anwvunt as determined by Mr. Illis 
((etrterly Farnal Loyal Meteorological Soctety, vol. xiv.) 
from 70 years’ observatians ts 6°75. 


The outloek as regards inttroments and accommodation for 
them 1s slated to be fairlywatifactory ; but the fact that four 
vacanctel ina staff of twelve persons |ave uccurred during the 
fiscal yrar has necessarily cawed serivus disorganisatiun of the 
work, and greatly handicaps progres. 
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SCIENCE IN THE MAGAZINES. 


“[ilERE are few articles of scientific import in the magazines 

received by us. By this we do not mean (o say that science 
is unrepresented in magazine literature for June, but that the 
articles, while affording an excellent pabulum for the omnivorous 
reader, lack originality of thought. ‘They are, in fact, more 
descriptive than suggestive. ‘‘In the year 1887" (writes Mr. 
Edison, as an introductory note to an article by Antonia and W, 
Kk. L. Dickson in the Century) ‘the idea occurred to me that 
it was po-sible to devise an instrument which should do for the 
eye what the phonograph does for the ear, and that hy a com- 
bisation of the two all motion and sound could be recorded and 
reproduced simultaneously.” The development of this idea, 
and its practical realisation, are well described by the authors 
of the article on E:lison’s kineto-phonograph—this being the 
comprehensive term given to the invention that is able to record 
and give back the impressions to the eye as well as to the ear, 
Muybridge, Marey, Boys, and others have shown what can be 
done in the way of instantaneous photography, but the plan 
used by Edison to obtain pictures of movable objects appears ta 
differ from any previously used. After many trials, a highly 
sen-itised strip of celluloid one and a-half inches wide has been 
adopted for the production of negatives, each strip being per- 
foraied on the outer edge. ‘‘ These perforations occur at close 
and regular intervals, in order to enable the teeth ofa locking- 
device to bold the film steady in the nine-tenths of the one 
forty-sixth part of a second, when a shutter opens rapidly and 
admits a beam of light, causing an image of phase in the move- 
ment of the subject. The film is then jerked forward in the 
remaining one-tenth of the forty-s xth part of a second, and 
held at rest while the shutter has again made its round, ad- 
mitting another circle of light, and so on until forty-six impres- 
sions are taken a second, or 2760 a minute. ‘his speed yields. 
165,600 pictures in an hour, an amount amply sullicient for an 
cvening’s entertainment, when unreeled before the eye... . 
The advantage of this system over a continuous band, and of a 
slotted shutter forging widely ahead of the film, would be this, 
that in one case only the fractional degree of light comprised 
in the 1720th part of a second is allowed to penetrate to the film, 
at a complete sacrifice of all detail, whereas in the present system 
of stopping and starting, each picture gets one-hundre.lth part 
of asecond’s exposure with a lens but slightly stopped down 
time amply sufficient, as any photograper knows, for the attain- 
ment of excellent detail even in an ordinarily good light.” The ' 
perforations in the film, referred to in the loregoing, are of - 
assistance in establishing harmonious relations between th 
kinetoscope and phonograph, in making the action recorded 
by the one suit the word imprinted upon the other. Several 
reproductions of series of pictures obtained by the kinetograph 
accompany the article. In order that the subjects leaving their 
‘“‘ passing moods” upon the kinetograph &1m may be brilliantly 
illuminated, a new kind of studio has heen constructed. The 
building is pivoted atthe centre, and is capable of being rotated” 
so as to present any desired aspect to the sun. Another article 
inthe Century, entiticd ‘* Field Notes,”’ by Mr, John Burroughs, 
contains some interesting notes on the habits of a few common 
animals. This kind of contribution is very common in the 
magazines, ‘* The Dog,” by Mr N.S. Shaler, and '* American 
Game Fishes,” by Mr. L. M. Vale, both in Sertéuer, belong to 
this anecdotal class. 

Cassell’s Family Magazine contains an article by Mr. Je 
Munro on ‘* 1] Tow I discovered the North Pole.” The story ts, 
of course, purely imaginary, but the idea upon which it is— 
based might be developed lor preliminary geographical ex plora- 
tion, A number of balloons are supposed to have been set free 
in high north latitudes, cach provided with magazine cameras 
stocked with plates and having long-distance lenses of various 
focal lengths. I-xpusures were autowatically made at regular 
intervals by means of clockwork, so that when the balloons 
were captured, they contained photographs of the tracks above 
which they had passed. Lach talloan also carried a gyroscope 
mounted in such a manner that when its axis of rotation became 
vertical—that is, when the balloon containing at was exactly 
over the North lole, cameras were brought into action and 
photographs taken of the earth below. —. , 

“The Springof the Vear,"3n Lorngaman's, is an inspiring article 
written by Richard Jeftcries, and found by Mrs. Jefierics among 
the MSS. left by him. Mr, A. Morgan retails some second: 
hand information on ‘Celestial Mhotography ° in the same 
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magazine. In Good Il urd. Sir Robert Ball gives the second of a 
series of articles on ‘‘ The Great Astronomers,” the subject of his 
Inographical sketch being Kepler. E. M. Caillard founds an 
excellent article on ‘‘ Matter,’’ and manazes to impart clear 
and accurate notions on the universal properties of extension, 
jnertia, unity, indestructibility and structure. 

We note in Chambers s Fournal ‘‘ The Science of Colouring 
in Animals,” ‘‘ The Sargasso Sea,”’ '* Spiders and their I labits,” 
and ‘‘Vhe Identification of Ilabitual Criminals.” Mr. A. 
Binet’s '* Mechanism of Thought,” inthe /orénight/y, is chiefly 
concerned with psychology and hypnotism. IJ :nour is done to 
the late Prof. Kobertson Smith by Mr. J. G. Frazer in the 
same magazine, Prof. Victor Horsley repiies in the //nmanz- 
darian \o the paper on vivisection contributed by Bishop Barry 
to the April number. The seventh of Mr. Phil Robinson's 
articles on ‘‘ The Zoo Kevisited,” inthe Auglish slustrated, 
deals with the animals in the ‘* Small Cats’ House.” Inthe same 
magazine, Mr. W. B. Tegetmeier briefly describes the scope of 
his forthcoming book on borses, asses, and zebras. The May 
number of the .az/ica/ JJagazine contains an article in which 
Capt. Wilson Barker points to the study of ‘* Natural ITistory ” 
(a term used to cover the ground of physiography) as a reciea- 
tion for sailors, 

In addition 10 the magazines mentioned in the foregoing, we 
have received the Contemporary and National reviews. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Dea COIL 


CAMBRIDGE. —The Provost of King’s, Mr. A. Austen Leigh, | 


has been re-elected Vice-Chancellor for ihe ensuing year. 

St. John’s College has carried off both the Smith’s prizes 
this year; the winners are Mr. S. 5. Hough and Mr, EL. C. 
Pocklington, third and bracketed fourth Wranglers respectively 
in 1892, and first class io Part 1f. of the Mathematical Tripos, 
1893. 

Candidates for the University Lectureship in Invertebrate 
Morphology, vacated by Prof. [ickson, are requested to send 
their names to the Vice-Chancellor by June 9. The stipend is 
£50 a year. 

Prof. Foster has been re-appointed a Manager of the Balfour 
Studentship Fund for the ensuing five years. 

Mr. J. J. Lister, of St. John’s, is to occupy the University’s 
table at the Plymouth Biological Lab ratory this summer. 

The first examination for Diplomas in Agricultural Science 
will be held on July 2. Candidates are to send their names 
and fees to the Kegistrary by June 13. 

The next examination for Diplomas in Public [fealth will 
begin on October 2. The names of candidates, with their 
certihcates, are to be sent to the Reyistrary by September 15. 

Sir G. G, Stokes, Dr. Sandys, and Prof. Robinson, are to 
represent the University at the Bi-centenary lestival of the 
University of Halle, to be held next August. 

The following Examiners have been nominated by the 
Special Board ior Medicine :—In Medicine, Dr. W. 11. 
Dickinson, Dr. J. K. Fowler, Wr. L. Humphry, Dr. J. F. 
Payne; in Midwifery, Dr. W. S. A. Griffith, Dr. J. Phillips ; 
in Surgery, Mr. Ff. Ef. Clutton, Mr. F. Treves, Mer. [f. Marsh, 
Mr. W. H. Bennett. 

Mr. H. Woods, of S:. John’s College, has been appointed 
an Elector to the Ibarkness Scholarship in Geolozy and 
Palzontology. 


SIGE NICHD SENG CAE, 

American Meteorological Journz, May.—The principal 
article is ‘* Meteorology and Geodesy,” by Prot. C. Abbe. 
ft contains tables showing the variations in the force of gravity 
over the North American continent and the Atlantic ocean and 
their effect on the mercurial barometer. The author points 
out that there is a local attraction of gravitation that is less 
over the continents than over the oceans, ana probably, on the 
average, less in the northern than in the southern atmusphere ; 
these differences must be allowed fur, in combination with the 
effects due to the density of the atmosphere and to centrifugal 
force. ‘The principal resistance 1o the motion of the atmusphere 
Nriginates in the connective prucesses that force stagnant air to 
m'x with air in motion; this convective friction is quite 


RO, 1254 \OL. 50] 


i41 


independent of viscosity, which has been yenerally introduced 
into the formulz for atmospheric motion, and it is much more 
effective. The most important subject for the meteorologist to 
study is these convective mixtures and the resistances or 
accelerations tbat resnlt therefrom. The author considers it 
unnecessary to take up the minute irregularitres treated of in 
this paper, until after the study above referred to has explained 
the larger part of the irregularities of atmuspheric motions. 
The same journal contains some very useful suggestions by 
Prof. Abbe, on the various meteorological problems that might 
be taken up by mathematical students. 


Bulletin dela Société des Naturatistes de Moseoiu, 1893, Nos. 
2 and 3.—On the copulation organs of the males of the genera 
Crosica, Melecta, Psendomelecta, &c., by General O. Radoczkaw- 
sky (in French, with four plates) —Centribution t> the patho 
logic evolution of the nervous system, by Mme. O. V. Leonova, 
being a description of a complicated case of total anencephaly 
in a buman embryo.—A case of seeming hermaphroditism with 
Perca fluviatilis, by N. \wanzoff.—Tbe Tithanian deposits of 
Theodosia, Crimea, by O. Retowski (in German, with six 
plates). This elab:rate monograph contains the description 
of sixty-five fossil species from those little-known beds—no less 
than thirty-one species and one genns being new.—Palxonto- 
logical data for the vertical subdivision of the Sarmathian 
deposits of South Russia, by A. P. Ivanoff (in Russian, 
summed upin French). ‘Vhe following five zones are distin- 
guished :—(1) Zone of Cerithium nittrale, mediterraneumt, and 
rubjioinosum : (2) C. disjenctum and mitrale ¢ (3) C. nodoso- 
plicatum, disjunction, and mutrale; (4) C. rubiginesum, nodo- 
soplicatum, disjunctum, mitrale, var. bicostata, and nympha ; 
(5) C€. matrale, var. bijuga: and (6) C. disjunctum. The beds 
overlying the above are characterised by the absence of Cerithes, 
and the appearance, for the first time, of 7rochus podolicus, and 
a great development of .W/actra ponderosa. The uppermost 
layers of the series contain no Zrechns fodolicus, while 
other species of Zrochus and 7urbo appear in great numbers. 

The birds of Muscow, by Th. Lorenz, continued.—Note 
on J. D. Chersky, with a complete list of his works, by A. 
lwanowski.—On a new species, Purws transcaspin, hy N. 
Zaroudnoi (in French). 


Memoirs of the Kazan Society of Naturalists, vol. xxvi. 
Nos. 4, 5, and 6.—On the theory of the root-force in the plant, 
by Dr, Alexis Horvath. The manometric measurements of the 
author prove the existence of a rarefaction within the plant, 
and he therefore considers the vessel of a plant as a tube, in 
which we should have a succession of drops of a liquid, separated 
from each other by bulbs of air, The heating of the gas and 
its expansion acts in the tube as the piston of an aspirating 
pump.—On the consequences of the decapitation of the plant 
on some of its organs, by W. Rothert.—On the supply of water 
to Kazan, by Prof. Stscherbakoff. 


SOCIETIES AND ACADEMIES, 
Lonpbon. 


Royal Society, April 19.—‘' On Variations observed in the 
Spectra of Carbon Electrodes, and on the Influence of one Sub- 
stance on the Spectrum of Another.” By W. N. Hartley, F.R.S. 

Certain ‘‘liaes’’ in Hartley and Adeney’s spectrum of carbon 
are altributed 10 cyanogen in a recent paper by Eder and 
Valenta.’ These lines are not produced by cyanides such as 
potassium cyanide or mercuric cyanide. Graphite electrodes 
immersed in solutions show beautiful groups of lines which co- 
incide with the edges of certain bands in spectra of the flame of 
burning cyanogen. These bands can be recognised in the groups 
ili, and iv. on the spectra photographed by Kayser and Kunge. 

The origin of these coincident portions of spectra. namely, 
from the combustion of cyanogen and from carbon electrodes in 
saline solutions, taken in conjunction with the fact that they are 
not rendered by cyanides, makes it doubtful whether the 
cyanugen spectrum is not due to elementary carbon, as first ad- 
vocated by Marshall Watts. There are other facts and circum- 
stances which somewhat support this doubt. First, variations 
have bzen observed in the spectrum of carbon which cannot be 
easily accounted for. Secondly, the effect of one substance on 


1'Line Spectrum of Flementary Carbon and the Ulira-violet Spark 
Spectrum of Wet and Dry Wood Charcoal’ (Vienna: Akad Wiss. Denh- 
scbriften,"’ vol. Go, 1893). 
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the spectrum )of another, which I have recently observed, not 
only strengthens weak lines, but in certain cases brings a new 
series of lines into view. Thirdly, the spectra of mixed vapours 
have been shown to be different from the spectra of the sub- 
stances by themselves (Liveing and Dewar, ‘* Roy. Soc. Proc.,” 
wh xxxiv. p. 428/; and, fourthly, the influence of the strong 
lines of an element on adjacent weaker lines of another sub- 
stance 1s to strengthen the weaker lines in some cases, but 
almest to obliterate them in others. 

Variations in the spectrum of carbon as observed in different 
circumstances have been carefully examined and described. In 
order to test the protahility of the carbon and nitrogen spectra 
heing suh ect to variations when the two elements are together 
in the spark or flame, it is necessary to consider the effect of 
one spectrum on another when the two are produced simul- 
taneously from quite different materials. 

In the oxyhydrogen flame the water-vapour lines are pro- 
minent, but only two groups are visible in the spectrum under 
normal conditions, and with an exposure of half an hour. If, 
however, some sulphur be burnt in the flame, the conditions 
being otherwise unchanged, then the spectrum, in addition to a 
band of continuous rays and flutings characteristic of sulphur 
vapour, shows the water-vapour lines wonderfully strong, with 
groups extending beyond those portions of the spectrum usually 
photographed, and not only are the lines distinct, but dense, as 
if their radiating power or the chemical action of their radiations 
was greatly increased. ‘This does not arise from the continuous 
spectrum merely overlapping and apparently strengthening the 
water-vapour lines, since new groups of lines came into view 
which were too feeble to be visible on the other photographs, 
Salphur is not the only substance which affects this spectrum ; 
for instance, the banded spectrum of magnesia and the spectrum 
of lime also appear to intensify it. 

It is probable that something similar takes place with regard 
to carbon ; we know that the spectrum is modified by the sur- 
rounding nitrogen of the atmosphere, and the rays of carbon 
increase the intensity of the nitrogen rays adjacent tu the 
earbon lines, the effect being increased in the case of the spark 
by a saturated solution of zine or calcium chloride. 

The facts here set forth certainly favour the view that the lines 
in Ifartley and Adeney’s spectrum of carhon are the lines of the 
element and not merely the edges of cyanogen bands, Finally, 
the carhon spectra of Eder and Valenta differs from that pub- 
lished in the Journal of the Chemical Society, vol. xli. p. gi; 
the graphite spectrum, No. 10, on plate ii., yields neither the 
group JIE. nor group 1V. of cyanoyven as depicted in spectrum 
No. 4 of the photogravure plate illustrating Eder and Valenta’s 
paper. 


‘t Experimental 
(., E. Stromeyer. 

The experiments with which this paper deals were carried out 
between the years 1883 and 1886 by Prof, Kennedy and the 
author, with an instrument which the latter had originally de- 
stuned for measuring local strains in metal structures, but which 
proved itself to be so exceedingly sensitive that it was eapable 
of being applied to the measuring of the cross contraction of 
test pieces while these were subjected to a langiludinal pull, 
thus providing the means fur measuring Poisson’s ratio direct. 

The conclusions drawn from the experiments with nincteen 
samples are ;— 

(t) That Poisson's ratio is not a constant value for all 
Materials, 

(2) That mechanical treatment (cold rolling and annealing) 
of the metal alter it. 


3) That }’orsson's ratio is sometimes a function of the stress. 


Determination of Toisson’s Katio.” By 


(4 That Poisssn's ratio, as found by direct measurement, is 


not the same as that found by comparing torsion and tension 
experiments. 


May 2).— ‘Some Vollaie Combinations with Fused 
|.lectrolytes and Gaseous Depolariser.” By. J. W. Swan. 

In this paper arc deseribed several voltaic combinations in 
which fused electrolytes and a gascous depolariser were used. 
The electrode! were the same in all the experiments, viz. lead 
ina fused state as the positive, and carban as the neyative. 
‘The electrolyte used in the first experiments was a fused 
mixture of KCINaCl, but this was changed for one of PbC),. 
‘The depolarising gas used in all the experiments was chlnrinc, 
and was so applied as to chemically act on the electrolytic 
producty formed at the carbon pole. Several 


moe T2840. 50)| 


NALGE 


methods of 


[June 7, 1894 


applying the gas were employed: by forcing the gas through 
perous carbon, by making the carbon pole tubular and feeding 
the chlorine through it, and by neatly wholly surrounding the 
carhon pole by an atmosphere of chlorine. 

The condition found to be most necessary fer successful 
depolarisation was fo alternately expose the carbon pole to the 
action of the gas and electrolyte in rapid successron, During the 
electrolytic action, the lead dissalves as chloride of lead, and 
lead is deposited on the carbon pole, but is immediately 
reconverted to chloride by the action of the chlorine gas. The 
theoretical E.M.F. corresponding to the union of Pband Cl. is 
1°7942 volts, the highest obtained was 1°40 volts, this lower 
E.M.F. was probably due to the incomplete solution of the 
lead at the carbon electrode. 

A noticeable feature of this kind of cell is the very low 
internal resistance, which makes it possible to obtain a large 
current density with comparatively small electrodes. In one of 
the experiments a current of 1°0 ainpére was given with an 
area of the carbon of 10 to t2 sq. em. It was also observed that — 
the internal resistance, and at the same time the polarisation, 
decrease, when the electrical output zacreases, and that the cell 
gave an almost constant effect. The best resulis were obtained 
with small cells, the aetion ol the chlorine being then more 
effective than when larger cells were employed. Experiments 
were also made with oxygen as a depolariser, but a description 
of them is left for a future paper. 


Physical Society, May 25.—Prof. A. W. Rucker, F.R.S., 
President, in the chair.—Prof. W. Ramsay, F.R.S., read a 
paper on the passage of hydrogen through a palladiam 
septum, and the pressure which it produces. After referring 
to the analovy between osmotic pressure of solutions, and the 
behaviour of hydrogen and palladium, the author described the 
apparatus he had used in his experiments, and showed it in 
operation. A vertical platinumtube provided with a palladum 
cap is enclosed within a glass vessel throurh which hydrogen or 
other gases may be passed, and outside the glass vessel is a 
vapoar jacket, by means of which a constant temperature ean be 
maintained. The lower end of the platinum tube communi- 
cates through a graduated capillary tube, with adjustable 
manometer, which enables the volume of the enclosed gas to he 
kept constant. Great precautions were taken for ensuring — 
purity and dryness of the gases used. After filling the 1, 
palladium and platinum tube with dry nitrozen at atmospheric 
pressure and the desired temperature, hydrogen was passed 
through the glass vessel. Some of the hydrogen permeated the 
palladium walls, thus increasing the pressure inside. After 
some time (usually an hour or so) the pressure attained a steady — 
value, and the total increase was then observed, experiments” 
were made with air, nitrogen, nitric oxide, nitrous oxide, carbon 
dioxide, carbon monoxide, and cyanogen in the palladium tube, 
and in some cases the hydrogen was diluted with nitrogen. In 
all cases the maximum pressure of the hydrogen within the tube 
was less than that of the hydrogen outside the tube, as will be 
seen from the following table, which shows the ratio of these : 
pressures under various coaditions :— 


Gas originally Gas passed outside 


Internal hydrogen pressure 
inside tube. tube, 


j sant 
Temp. Ratio Tsrernal hydrogen pressure 


Nitrogen tlydrogen 28o C. 0 Yos3 
" " 325 0°8984 

” 1 $9 otestN) ,, 079362 

” Pe ey e Ould 
Carbon Dioxide) tlydrogen 280 o'962¢ 
a Monoxide ag " Oo 9545 
Cyanogen an ” 9 yo93 


After the palladium had been used once or twice it became 
coated with mercury (vapourised from the manometer), and lost 
its permeable properties. 1t was fonnd necessary to heat the 
tahe ta remove the mercury, and then dissolve off the oxide 
of palladium thus produced, affer cach experiment. The 
permeable nature of palladium was found to depend greatly on 
the temperature, for at 232°C. the passage of hydrogen was so 
slaw that the internal pressure was still rising after ten days ; at 
330 the passage was very rapid. An attempt to use the 
apparatus for givin: a continuous indication of the amount of 
hydroven in coal yas failed beeause the palladium did not 
retain ils activity sufficiently long. ther experiments showed 
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that nickel is impervious to carbon monoxid2. In the latter 
portion of the piper the autho= discusses the various *‘so-cealled” 
explanations which have heen given of the phenomena, but 
4nds none satisfactory. Exp2riments o1 the absorption 
of gases by platinum and other metals are in progress 
with a view to the further elucidation of the subject. Mr. 
Mond thought the fact that rise of temperature accelerates 
diffusion, tended to coofirm Graham’s view that the gases 
pass through openings in the solid, for increase of temperature 
would widen any pores which might exist in the metal. 
The President inquired whether the author's argument against 
the possibility of palladium hydride condensing io the pores of 
the metal, because of its being unstable at the temperatures 
employed, would be affected by the fact of water being capable 
of existing in contact with glass at temperatures much above 
hoiling point. In reply Prof. Ramsay said the President’s sug- 
gestion might be true, but if so another condition must be 
fulfilled, viz. that the hydrogen molecules must be split 
up into the atomic or zascent state.—A paper on the 
relations of pressure, volume, and temperature of rarefied 
gases, by Prot. W. Ramsay, F.RS, and Mr. E. C. C. 
Baly, was read by the latter. In the first part of the paper a 
historical summary of previous researches on the subject is 
given, and the chief sources of error pointed out. The method 
employed hy the authors was to have two McLeod ganges con- 
nected with a pump, and arranged so that both could be trapped 
under exactly the same pressure. One ot the gauges was sur- 
rounded by a vapnur jacket at about 130 C., whilst the other 
was cold at about 13°C. After both were trapped, the hot 
gauge was allowed to cool and the readings of both taken. 
From these observations the coefficient of expansion of the gas 
used could he calculated. The expzriments also served as tests 
of the reliahility of the McLeod gauge under different con- 
ditions. lor air and carbon dioxidz the gauges proved quite 
unreliable, whilst for hydrogen they were very satisfactory. 
With carbon dioxide the surface condensation was so large as to 
make the observations worthless, but hydrogen suffered no con- 
densation between pressures of 650 mm. and 0°009076 mm. 
Great difficulty was experienced in filling the gauzes with pure 
hydrogen, but when aecomplished the expansion was found to be 
Normal (=},) down to o°4 mm. pressure, and diminished to 3; 
at 0°07 mm. Oxygen, however, gave a coefficient of =}, at 
5 mm. pressure, s4, at 25 mm., and ;}; atI’¢mm. At 0'7 
mm. its behaviour was most erratic, there being as much as 
filteen times the amount of gas trapped in the gauge at one time 
as at another. This confirms C.,Bohr’s observations on the 
anomalous behaviour of oxygen about this pressure. For 
nitrogen the values of the coefficients found were 3,4; at § mm., 
gd, at 1°1 mm., and =}, at o°6 mm. At small pressures the 
elasticities of hydrozen, nitrogen, carbon dioxide and air in- 
Crease with decrease of pressure, but in oxygen the reverse holds. 
Examining the consequences of this increase of elasticity in the 
light of the kinetic theory of gases the authors point ont that it 
means an increase of internal enerzy, and suggest that this may 
he the the cause of phosphorescence in high vacua. The 
President announced that the discussion on the last paper would 
be taken at the next meeting, after proofs had been distributed 
to members. ig 


Chemical Society, May 3.—Dr. Armstrong, President, in 
the chair.—The following papers were read.—The structure and 
chemistry of the cyanogen flame, by A. Smithells and F, Dent. 
The flame of cyanogen burning in air consists of an inner cone ofa 
peach-blossom tint surrounded by a blue-grey mantle. With a 
small air-supply the only products of combustion in the inter- 
conal gases are carhon monoxide and nitrogen with small pro- 
portions of nitrogen oxides and carbonic anhydride; the 
quantity of the latter constituent increases as the air-supply 
increases. On igniting dry cyanogen—the flame being fed with 
dry air—and separating the two cones in the usual way, the 
outer cone becomes extinguished; this agrees with Dixon's 
observation that a mixture of dry carbon monoxide and air is 
not explosive. —The results of measurements of the freezing 
points of dilute solutions, by II. C. Jones. The author defends 
his work from Pickering’s recent criticisms, and attacks Picker- 
ing’s method of plotting the results of freezing point determina- 
tions. —The conditions in which carhon exists in steel, by J. O. 
Arnold and A A. Kead. The authors confirm the existence 
in steel of a carbide having the composition Fe,C ; it is isolated 
as a greyish-black powder from normal sfeel, and as bright 
silvery plates from well-annealed steel. A highly mangani- 
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ferous steel cortained a double carbide of the composition Fe-Min 
C,.—The ‘‘cis” and “trans” modifications of tetramethylene- 
dicarboxylic acid (t : 2) and pentamethylenedicarboxylic acid 
(1:2). by W. H. Perkin, junr.—llexamethylenedibromide, 
BrCH,. Cll,. CH,. CH,. Cil.,. CH, Br, by Ff. Haworth and 
W. H. Perkin, juar. The authors have prepared chloronethoxv- 
propane, Cl (CH,\, OMe; this, whentreated with potassium in 
benzene solution, yields a substance of the composition MeO 
(CH), OMe, which is converted into hexamethylenedibromide 
on heating with hydrobromic acid.—a-Hydrindone and its 
derivatives, by F. S. Kipping. 
Linnean Society, May 2$.—Anniversary meeting. —Prof. 
Stewart, President, in tie chair.—The Treasurer presented his 
| annual report duly audited, and the Secretary having an- 
nounced the elections ani deaths during the past twelve 
months, the usual ballot took place for new members of 
Council, when the following were electel] in the placz 
of those retiriag:—Dr. John Anlzrson, F.R.S., C. B. 
Clarke, F.R.S., Prof. J. Reynolds Green, Arthur Lister, 
and Albert D. Michael. Oa a ballot taking place for the 
elections of President ani officers, Mr. Charles Baron Clarke, 
F.R.S., was elected President, and the officers were re- 
elected. The Librariin’s report having been read, and certai1 
formal business dispnsed of, the retiring President delivered his 
annual address, takins for his subject ‘‘ The Locomotion of 
Animals, with special reference t> the Crustacza.” Oa the motion 
of Dr. I). Il. Scott, seconded by Mr. Howard Saunders, a 
unanimous vote of thanks was accorded to the President for 
his able addres:, with a request that he would allow it to be 
printed.—The Society's gold medal was then formally awarded 
to Prof. Ernst Ilaeckel, of Jena, and was received on his behalf 
by Mr. W. Percy Sladen, who read a long and excellent letter 
of acknowledgment and thanks, which was prefaced by an 
expression of the writer’s regret at his inability to came to 
England to receive the medal in person. 


CAMBRIDGE. 


Philosophical Society, May 14.—The Master of Downing 
College, Vice-President, in the chair.—Mr. S. J. Hickson ex- 
hibited a specimen of Chedsfer from Celebes, showing a remark- 
ahle sense-organ on the cox of the last legs.—Mr. A E. 
Shipley read a note on /?/aria immitis.—On variations in the 
larva of sterina gibbosa, by Mr. E. W. MacBride. The larva 
of Asterina gibbosa when fully developed possesses five coztomic 
cavities, a median anterior and two pairs of posterior cavities, 
which suggest a comparisan with the similarly srranzed spac:s 
in the Ba/anoglossus larva, a suggestion which derives further 
support from the fact that in hoth cases the anterior cavity opens 
to the exterior by a pore situated on the left side, called the 
madreporic pore, io the listeria larva. Two cases of a similar 
pore on the right side were recorded, but the variations de- 
seribed chiefly concern the more anteriorly situated of the paired 
cavities. The left of these forms the water vascular system of 
the adult. In one instaac: a pore was observed leading from it 
directly to the exterior, recalling the collar pore of Balano- 
glossus, he right usually remains rudimentary, but several 
instances are described of its presenting in greater or less 
deyree the features normally exhibited by its fellow on the left. 
These variations are to be interpreted, taking into consideration 
the bilateral symmetry of Echinojerm larve, as atavisms.—Oa 
a new method of preparing culture media, by Dr. Lorrain 
Smith. The author described a method for preparing media 
suitable for the cultivation of bacteria. The principle of the 
method consists in the addition of a small percentage of alkali 
to fluids which contain proteid such as egz-white and seru-n of 
blood. The fluid is then heated to the boiling-paint or over it 
in tbe autoclave. Isy this means it is converted into a clear 
transparent jelly. It is then a medium suitable for the growth 
of a large variety of germs. 


PARIS. 


Academy of Sciences, May 28.—M. Loewy in the chair.— 
Observations of Brooks’ comet, 1 $93, 6 (October 16, 1893), and 
of Wolf’s planet (AX, 1894), male with the great equatorial of 
Bordeaux Observatory, by MM. G. Rayet, L. Picart, and F. 
Courty. Note by M.G. Rayet.—On solar faculz, by Prof. George 
E. Iale. <A rejoinder to some remarks by M. Ieslandres on a 
paper published by the author in A'vzozw/edye.—Odservations of 
the sun made at Lyons Observatory during the first quarter of 

| 1894, by Al. J. Guillaume. from the observations quoted, 
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March shows a decisled minimum of spot surface more marked 
than the minimum of November 1$03:; the maximum for spots 
was in August 1893, and for facula in May nf the same year, — 
On four related solutions of the problem of the transformation 
relative to the elliptic function of the second order, by M. F, de 
Salvert.—On the limitation of degree for the algebraical 
integrals of the differential equation of the first order, by M. 
A\utonne.—On the properties of groups of substitutions of which 
the order is equal to a given number, hy M.E. Afaillet.—On the 
integration of partial equations of the second order with two 
independent variables, by M. J. Reudon.—On uniform integrals 
of partial ditferential equations of the first order and genre zra, by 
M. Petrovitch.—Variation of the surface tension with the 
temperature, by M. Tf. Pellatr. .A mathema’ical paper leading 
to the conclusion that the surface tension isa linear function of the 
ahsolute temperature.—On the capacity ofthe capillary electro- 
meter, and or the initial capacity of mercury, hy M. E. Bonty.— 
Method for the direct measurement of electromotive forces in 
absolute value, by M. C. Limb. The method depends on the 
direct comparison of the unknown electromotive force with an 


induced electromotive force in a case where the latter may be , 


calculated.—A’ésume of meteorological ohservations made at 
Joal Senegal’ by the m ssion sent hy the Burcan des Longitudes 
to observe the total eclipse of the sun on April 16, 1893. A 
note by M. G. Bigourdan.—On the detection of hydrochloric 
acid, by MM. A. Villiers and M. Kayolle —A comparative 
study of the nitrobenzoic acids, hy M. Oechsner de Coninck. 
The reactions of these acids with aqua regia, dilute chronic 
acid, dilute hydrochloric acid, dilute nitric acid, dilute alcohol, 
and acetone have been further studied. Just as was found for 
their physical properties, two of these acids yreld similar reactions, 
and differ from the third.—On the constitution of licareol, by 
MM. Ph. Barbier and L. Bouveault. Whe formula adopted 
now for licareol is the following :— 


CH,. C(CH,): CIE. Cli. CH(CH,OMN).C (CH) : Cly. 


Athough licareo! has given nearly the same products of oxida- 
tion as getaniol, the crrespondiny aldehydes appear to he 
different, as they give compounds with para-amidopbenol having 
different melting joints. WLicareol is active, geraniol is inactive, 
and may possibly be a racemic form of the alcohol.—QOn the 
melting points ofsome phenols and their henzoates, by MM. A. 
Bechaland E. Choay. A tabular statement.—On the rectification 
of alcohol, by M. I. Sorel--On the latex of the lacquer-trec, by 
M. G. Bertrand, The mechanism of the production of lacquer from 
the exudation from tices of the A’4ns genus is demonstrated. [tis 
shown that the oxidation of the substance /acco/ only produces 
the characteristic back insoluble lacquer in the presence of a 
diastase termed by the author fazecaye,—On parthenogenesis in 
the Sarcoptide. A note hy M. E. Vrouessart.—On the develop- 
ment of excrelory organs in mphruma, by M, Merbert Ilavi- 
Jand Field. — Utilisation of vintage mares, by M. A Muntz, The 
wine retained by the ware is displaced mechanically by water in 
special cylindrical vessels, and yields a good quality wine 
practically undiluted. ‘The residual mar after treatment 1s 
uttheed as cattle food. 


AMSIERDAM. 


Royal Academy of Sciences, April 21.—Prof. van de 
Sande Bakhuyzen in the chair.—l’rof. Schoute made a com- 
munication on the regular sect'cns and projections of the heka- 
temkosiedroid (Z"*') and the hexakosioedroid |Z"), ‘Vhe chief 
results can be gathered from the following table :— 


/ z 42 52 56 44 He 
Len 
a ¢ 120 130 150 120 (2 
S y, 
% J yo So 96 78 a a 
3 = 
3 a = > ae 
v ; 2 a 
= te i55  I8o 160 So 3 
A Pd 7 
¢ 24O 8 he | 350 120 cl 
} Sa tog G2 ag z 


The fose columns ol the above represent at the same lime the 
number of vertices, edges amd faces of the projections of 2°” 
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and Z'*", and the number of faces, edyes and vertices of the 
sections of Zand Z"",—Prof. Kamerlingh Onnes communi- 
cated the results of measurements made by Dr. Zeeman in the 
Leyden Jaboratory, of the retlection of polarised light on the 
pole of a magnetised nickel mirror. The so-called null rotation 
changes its sign at the incidence of 26°, in accordance with 
Goldhammer’s theory, Wrude’s theory gives a vaine of 60. 
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MINING BOOKS. 


Economic Geology of the United States, with briefer 
mention of Foreign Mineral Products. By Ralph | 
S. Tarr, 1.S., F.G.S.A., Assistant Professor of Geo- 
logy at Cornell University. (London; Macmillan and 
Co., 1894.) 

The Ore Deposits of the United States. By James F. 
Kemp, A.B., E.M., Professor of Geology in the Schoo} 
of Mines, Columbia College. (New York: Scientific 
Publishing Company, 1893 ) 

Mining; an Elementary Treatise on the Getting of 
Minerals. By Arnold Lupton, M.LC.E., F.G.S., &c. 
(London: Longmans, 1893.) 

The Miner's Handbook. Compiled by John Milne, 
F.R.S., Professor of Mining in the Imperial Univer- 
sity of Japan. (London: Lockwood, 1893.) 


HE mining student of to-day has no reason to 

complain that his interests are being neglected, | 
for text-books relating to his art are being showered 
upon him. Prof. Tarr states in his preface that there 
is no recent text-book on economic geology of any value. 
Surely the well-known library of his University must 
possess the big treatise of Fuchs and De Launay, pub- 
lished last year. The first part of Prof. Tarr’s work, 
which deals with the mineralogical aspect of the ques- 
tion, might well have been omitted, for the student gains 
nothing in the end by being taught mineralogy in a 
loose and vague fashion. Objection must be taken to 
the word “imineralizer,” which is used throughout the 
book to denote a non-metallic element, such as sulphur 
or chlorine, combined with a metal. In mining and 
metallurgy the author perpetrates a series of blunders, for 
which even junior students would be upbraided by an 
examiner. In speaking of the extraction of metals, he | 
says there are three methods of treating ores: ‘‘ Amal- 
gamation, smelting (the dry way), and metallurgy (the 
wet way).” A treatise upon metallurgy would be strangely | 
imperfect if Prof. Tarr’s definition of the term were 
adopted. On the next page is the remarkable state- 
ment: “Before smelting some ores it is necessary 
to either calcine them—that is, to allow them to decom- 
pose in the air at ordinary temperatures—or to roast 
them.” A moment’s reflection upon the derivation of the 
word “calcine” would have prevented the mistake. It | 
is evident that the author has not even turned over the | 
pages of “De re Metallica,” for otherwise we should not 
have the curious piece of historical information : ‘‘ During 
the reign of Agricola, Portugal produced stream tin.” | 
Though sadly marred by careless writing of this descrip- 
tion, the book contains much useful information compiled 
from various sources; but it is singularly deficient in 
figures. 

Prof. Kemp in his introduction gives a valuable 
resume of various schemes for classifying ore-deposits, a 
subject upon which there is much difference of opinion, 
for mining geologists are not yet agreed whether the 
basis of the classification should be form or origin. The — 
author casts his vote in favour of the latter, and brings | 
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| the production of ore-deposits. 
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forward an claborate scheme of his own, which will be of 
service to teachers and to students in reminding them of 
the very various causes which may have contributed to 
But is it not a mistake 
for a Professor to limit his classification to deposits 
worked for metals? Surely it is better to make the 
student take a wider view of the subject, and adopt some 
scheme which includes all kinds of mineral deposits, 
In the second part of the work will be found concise and 
useful descriptions of the modes of occurrence of the 
various metallic ores, with references to numerous 
original memoirs. The illustrations are far too few to 
do justice to the importance of the subject, and many of 
them are valueless, Reproductions of photographs of 
mining buildings and mining camps serve no useful pur- 
pose in a work of this description. There is a strange 
lack of geological feeling in the section of the Eureka 
Mine; judging by the illustration, the surrounding strata 
are horizontal, whilst Mr. Curtis’ original plates show 
that they are highly inclined. Several of the woodcuts 
are rendered useless from the absence of any explanatory 
legend. 

Prof. Lupton has brought into comparatively small com- 
pass the results of a long experience among mines ; but 
it is not good taste in an author to blow his own trumpet 
so loudly in his preface. The arrangement of the 
book is not all that one would desire, for it shows a 
decided want of method. Like many of his predecessors, 
the author devotes one of the early chapters to “sink- 
ing,” with the result of confusing the student, who is 
introduced suddenly to processes of excavation, support- 
ing, winding, pumping and ventilation, all of which are 
described at length in other parts of the book. The 
gases found in mines are dealt with in the chapter 
upon ventilation ; it would have been more logical to 
have discussed the nature of the polluting agents before 
describing the means of getting rid of them. Due tm- 
portance is very rightly given to the dangers arising 
from coal dust ; but why separate this chapter by 200 pages 
frora the part of the book treating of accidents generally ? 
The student will be grateful to the author for the Javish 
manner in which he inserts woodcuts, though some are 
far from satisfactory, anda few utterly useless. Reduction 
by photography may be carried too far, and the figure of 
the Rio Tinto drillis practically incomprehensible. 

In the remarks about coal-cutters the author is not up 
to date, for he says ‘electrical coal-cutters have made 
but small progress,” and supposes that no Winstanley 
machines are in use at the present time. 

Mistakes are more frequent than they should be in the 


| case of an author who has travelled much at home and 


abroad. It might alinost be supposed that he had never 
looked inside a smith’s shop at a mine, when one reads 
that the edge ofa drill cannot be sharpened sufficiently by 
hammering. It will be news to most miners that lead ore 
is jigged upon a bed of fe/spar, and that gold quartz, 


‘after a preliminary crushing, is passed through rolls 


before going to the stamps. The description of the con- 
centration of gold ores by endless belts is strangely con- 
fused. The author is weak in physics, for he seems to 
consider the density and the specific gravity of a gas to 
be two different things. The passage of gases through 
porous diaphragms is spoken of as “ Eudiometry,” and 
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the repetition of the word in the index proves that it Is 
not a mere slip of the pen. 

The same inexactness pervades his mineralogy and 
geology ; he looks upon tungsten ore and wolfram as two 
different minerals, and he puts down cadmium and 
phosphorus in his list as if they occurred native. If he 
had taken the trouble to consult the details of the official 
statistics, which he quotes, he would have been spared 
the erroneous statements that all the British tin comes 
from Cornwall, and that only small quantities of zine ore 
are obtained in Great Britain, 

When dealing with coal-mining Prof. Lupton is standing 
upon firmer ground, and he has brought together much 
general information and many useful details, which will 
render the book acceptable to students. Considering the 
amount of matter and the number of illustrations, the 
treatise is remarkably cheap. 

During his long stay in Japan, Prof. Milne seems to 
have acquired the deftness of a native in packing, for it 
is difficult to conceive how more information could have 
been crammed into a book no bigger than a cigar-case, 
and weighing only six and a half ounces. Itis a veritable 
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miniature compendium of mining, which is likely to find , 


a place not only on the shelves, but also in the luggage of 
most mining engineers. 


A NEW STANDARD DICTIONARY. 


A Standard Dictionary of the English Language. Vol, i. 
(New York: Funk and Wagnall’s Company, 1893). 


T has been said that “a dictionary of language should 
contain all the words which inay be reasonably looked 
for in it, so arranged as to be readily and surely found, 
and so explained as to make their meaning, and if 
possible their use, clear to those who have a competent 
knowledze of the language or languages in which the 
explanations are given.” In other words, a dictionary 
should be an “inventory of language,” and this being so, 
it constitutes an index to the state of knowledge at any 
epoch. Notso very many years ago it was held that words 
belonging to sciences and the arts should be omitted 
from dictionaries. The Irench Academy at first went 
so far as to reject all technical terms from their 
dictionary, though they afterwards decided to admit 
them, and, when the Philological Society projected their 
dictionary in 1556, they resolved to accept all lnglish 
words except ‘such as are devoted to purely scientific 
subjects, as treatises on electricity, mathematics, &c.” 
But time has changed all that. No man is now con- 
sidered well-informed if he 1s not familiar with common 
scientific words, and therefore no work in which such a 
sin of omission 1s committed deserves the name of a 
dictionary. 

In the dictionary before us, special attention has 
been paid to science, and words have in alt cases 
been submitted to specialists. As a guarantee of the 
trustworthy character of the definitions, it is sufficient 
to mention the names of some of the eminent scientific 
men upon the editorial staff Among those responsible 
for words pertaining to astronomy, physics, and mathe- 
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Bigelow, Dr. A. E. Bostwick, and Prof. A. J. Kimball. 
Meteorological definitions have been edited by Prof. 
Mark W. Harrington, and zoological ones have been 
controlled by Prof. T. N. Gill, Mr. L. O. Howard, and 
Mr. Ernest Ingersoll. Special biological terms have 
been referred to Prof. F. Starr and C. S. Dolley. ‘The 
editors of botanical definitions are Prof. Frank H. 
Knowlton, with Mr. E. F. Smith (mycology), Mr. David 
White and Mr. W. T. Swingle (Paleozoic jora), and 
Mr. A. A. Crozier (pomological terms). Anatomy was 
under the editorship of Prof. Frank Baker ; bacteriology, 
of Dr. T. M. Prudden ; medicine, of Dr. F. P. Foster ; 
chemistry, of Prof. R. O. Doremus and Dr. M. Benjamin. | 
Dr. W. Hallock and Mr. R. Gordon are responsible for 
the formulzx of colours; Prof. N. S. Shaler and W. Rk. 
Dwight for geological words ; Dr. G. H. Williams and 
Dr. WW. G. Brown for mineralogy and erystallography; 
and Mr. G. F. Kunz for gems and precious stones. Dr. 
G. P. Merrill has been the referee for words relating to 
building-stones; Mr. R. W. Pope for words used in 
electricity ; Prof. W. H. Pettee for those belonging 
to metallurgy ; Prof. Huxley has had evolution under 
his care; Dr. P. T. Mason, anthropology, and Mr. 
E. Muybridge, animal locomotion. These are only a 
few of the names of men of science who have helped in 
the production of the dictionary. One has only to read 
through the complete list to come to the conclusion that 
the projectors of the dictionary have done everything 
possible to render the work authoritative and uniformly 
accurate. 

It is for us to point out the special features of the 
dictionary as regards science. Beginning with chemistry, 
we find that the rules adopted for the spelling and pro- 
nunciation of chemical terms are those recommended in a 
resolution passed bythe Chemical Section of the American 
Association for the Advancement of Science, at the 
Rochester meeting, in 1892. The following changes 
have, therefore, been introduced. In the case of termina- 
tions in ae the final ¢ has been dropped, thus giving 
chlorid, iodid, hydrid, oxid, hydroxid, sulfid, amid, &e. 
In names of chemical elements and compounds terminat- 
ing in #ve (except doubly unsaturated hydrocarbons) the 
final ¢ is also dropped, and the syllable pronounced 77, as, — 
for instance, chlorin, bromin, &c.; amin, anilin, morphin, 
quinin, vanillin, emulsin, catfein, and cocain. ‘he ter- 
mination “#2 is retained, however, in the case of the 
hydrocarbons referred to. Preference is given to the use 
of fin the place of £7 in sulphur and all of its derivatives, 
as sulfate, sulfite, sulfuric, Xe. But though this system of 
spelling has been accepted by most American chemists, 
there is little possibility of its being generally adopted in 
our own chemical literature, 

Handicraft terms are given with great completeness 
and grouped under the different trades. By a new system 
of grouping applied 'o the names of fruits, flowers, coins, 
weights, measures, stars, &e., the facts concerning this 
class of words are very fully given. ‘Thus, in covstel/ation 
Prof. Newcomb gives the names of all the constellations ; 
under afp/: are found the names of 368 varieties, under 
dar the names and characteristics of all the different 
kind» of dogs, under cosa a complete list of coins, under 
element a list of ‘cheinical elements, with their atomic 


matics, are Vrof. Simon Newcomb, I’rof. Frank H. | weight, specific gravity, melting points, valency, date 
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of discovery, name of discoverer, and condition of 
occurrence in nature. 

The volume under review is full of illustrations, and the 
fine plates in it are marvellous specimens of colour-print- 
ing. Among the full-page coloured plates is one of gems 
and precious stones, and another of birds. A third plate 
of special interest is a splendid monochrome in which a 
number of ancient coins are grouped. When the work 
is completed it will contain nearly five thousand illustra- 
tions, all especially drawn for it. Each picture has been 
drawn so as to help to define a word, and the object of 
the plates is to facilitate comparison. 

Whether the dictionary will, in course of time, “be 
accepted as the standard by all who use the English 
language,” may be doubted. Many years will pass before 
we spell honour without the w, and sulphur has evolved 
into sulfur. But, putting these differences of spelling 
aside, we have no hesitation in saying that, in point of 
accuracy, the dictionary will compare favourably with any 
similar compilation extant, while for comprehensiveness 
combined with handiness, it is as good a work as could 
be desired. Everything has been done to facilitate the 
finding of words and to make the definitions trustworthy 
when found. It passes the wit of man to suggest any- 
thing which ought to have been done that has not been 
done to make the dictionary a success. 


OUR BOOK SHELF. 


An Introduction to the Study of Metallurgy. By Prof. 
W. C, Roberts-Austen, C.B., F.R.S. Third edition. 
(London: Charles Griffin and Co., 1894.) 


YHE part metallurgy has played in the industrial 
progress and material prosperity of our country is so 
great, that we hail with pleasure the appearance of 
this enlarged edition of Prof. Roberts-Austen’s book, in 
which all that is important for a sound knowledge of the 
principles on which metallurgy is based is set forth with 
remarkable lucidity and ability. 

The issue of this edition marks, in fact, an epoch in 
metallurgica] teaching. 

Its especial value lies, notin mere descriptions of the 
processes and appliances of metallurgy, but in the 
admirable systematic course of study laid down for the 
student in the fundamental scientific principles on which 
the appliances used in metallurgy are constructed, its 
processes based, and the character of thcir products 
determined. Without a clear ‘understanding of these 
principles, it is needless to say,no knowledge of mere 
practical details, however extensive, can be of any value 
in enabling the metallurgist to cope successfully with the 
difficult problems which often confront him both in 
furnace and laboratory operations. 

The elaborate researches of the author in the 
“thermal treatment of metals” and “thermal measure- 
ments” is a sufficient guarantee that these subjects will 
be treated in a manner worthy of their importance. 
(Chaps. iv. and v.) 

Chapter ix., a special feature of this edition of the 
book, is a masterly compendium of the facts, principles, 
theories and laws of thermo-chemistry, and the im- 
portance of a correct application of these to the practical 
work of metallurgy is wisely insisted on. [In other text- 
books and treatises the laws of stoichiometry have been 
chiefly relied on for the guidance of the metallurgist in 
interpreting and controlling the reactions which take 
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place under the complex conditions which present them- 
selves in furnace operations, and it has long been felt 
that the results of many of these operations could only 
be imperfectly explained or predicted by these laws. In 
this chapter metallurgists are clearly shown that they 
“have no longer merely to deal with atoms and mole- 
cules, but with the influence of mass,” and that if they 
are to advance their industrial practice ‘they must think 
in calorics, and not merely employ the ordinary atomic 
tools of thought.” They will then be able to suggest 
what reactions can take place under given conditions, to 
indicate those which will be completed, and to avoid 
those which are impracticable. 

Thus far we have mainly considered those chapters of 
the book which deal with the fundamental principles of 
scientific metallurgy, but the whole work is of the 
greatest interest, and deserves the careful and earnest 
study of all who are interested in the scientific advances 
which have been made in metallurgy during recent times. 
It is, in fact, indispensable not only to students, but to 
all metallurgists. W. GOWLAND. 


Structural Botany (Flowering Plants). Tey Dukinfield 
Henry Scott, Miva ein Dre hale ont G come withers 
Figures. (London: A. and C, Black, 1894.) 


AN introduction to the study of structural botany has 
long been a desideratum in this country, where we bave 
hitherto been compelled to refer the beginner cither to 
works in foreign languages, or to such help as he may 
glean from lecture courses. Dr. Scott’s little book sup- 
plies this need in a most adinirable manner, and he has 
thoroughly earned the gratitude both of teacher and 
student alike for the freshness and clearness with which 
he has presented his subject. We notice with satisfac- 
tion that, amongst many other good points, there is an 
intelligible account given of the transition of the structure 
of the root to that of the stem, a matter concerning 
which there exists a great deal of needless ignorance and 
misapprehension in the minds of many students. Another 
excellent character of the work lies in the large number 
of new figures which it contains, an example which 
might with advantage be followed by other writers, for 
it is really not easy to see why the older illustrations 
should be regarded with such superstitious (or is it in- 
dolent ?) veneration, especially when this practice leads 
to the exclusion of new figures, as is not unfrequently 
the case. 

We can only hope that Dr. Scott will speedily fulfl 
the promise hinted at in his preface, and provide, before 
long, a second volume dealing with the cryptogams. 


The Lowell Lectures on the Ascent of Man. By Henry 
Drummond. (London: Flodder and Stoughton, 1894.) 


MR. DRUMMOND is well known as a brilliant and en- 
thusiastic writer, and his latest book will be welcomed 
by a wide circle of admirers. He approaches the study 
of nature and evolution with the sympathetic eye of a 
moral teacher who is possessed by a praiseworthy desire 
to find wholesome and ennobling lessons therein. In 
this he is successful. Ee has, however, a further pur- 
pose, that of setting biologists right in matters of 
biology. In this he is scarcely so successful. “ Evo- 
lution,” he tells us in his preface, “was given to the 
modern world out of focus, was first seen by it out of 
focus, and has remained out of focus to the present 
hour.” The focus is adjusted in ‘The Ascent of Man.” 
We must, however, leave those of our readers who can 
spare an hour or two for the perusal of the well-printed 
volume, to see how far Mr. Drummond aids them 
in acquiring a more definite and accurate conception of 
evolution. They will, we feel sure, be impressed with 
his eloquence and earnestness, 
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[Zhe Editor does not hod himsely responsible for opinions ex- 
pressed by his correspondents, Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
Vo notice is taken of anonymous communications, } 


Tribute to Hertz. 


[We have received tbe following two communications. In 
accordance with the wish expressed io the first letter, the writer’s 
name is not given.—ED.] :— 

On page t33 of this week’s number of NatuRE, Prof. Oliver 
J. Lodge suggests ‘‘an act of tribute” to the memory of Ilertz, 
““useful to students in this country,” to which I desire to con- 
tribute azonymously ; and I enclose my cheque for £200. 

To this distinguished man the world is more indebted than 
has, as yet, been made known. Mis broad mind enabled him to 
conform to what Herbert Spencer has said to be the first 
condition of success in scientific research, viz. ‘‘an honest re- 
ceptivity, and willingness to abandon all preconceived notions, 
however cherished, if they be found to contradict the truth.” 

When invited, in 18S9, to witness demonstratioos, declared 
by men of science to ‘‘demonstrate the discovery of a force 
previously unknown to them,’’ he did not excuse himself on the 
grouad of his own occupations, nor yet because he believed the 
man to beacharlatan. He gave over five hours to the examina- 
tion of photographs of the discoverer’s researching iostru- 
ments; at the end of which he said that were he to go to 
America to witness the production of the energy, he could 
render no assistance ; that the man must work out his system 
alone; and that, in order to work it out, he should not attempt 
to apply it to mechanics until he had obtained full knowledge 
of the laws of nature governing its operation. 

This advice, within a period of four years, followed faithfully 
as it was after nearly twenty years of work on engines), has 
now led to the completion of a system of vibrating physics, with 
entire mechanical success (it is for the assistance thus rendered 
that 1 give my tribute of gratitude) ; and will, in the not distant 
future, give to the world ‘‘the crowning achievement of an age 
of scientific progress,” opening ‘‘the unscen highways of the 
air” to ships of thousands of tons burden, by the aeutralising 
of gravity. 

June 9. 

Stnce writing my letter Prof, Dewar has been here, and some 
remarks mace by him have caused me to think | can better 
serve the end that | have in view by another appropriation of 
the £200 which | offered to you for the publication of Iertz's 
works, although he made no suggestions, nor docs he know that 
I have sent it. 

Will you kindly hold the cheque until [ gain further informa- 
tion, or return it to me, as you may think best ? 

June to, 

(The cheque has heen returned to the writer. —Ep.] 


Bullet-Proof Shields. 


T ast induced by the sight of the letter from Mr. Frederick J. 
Smith, in NATUKE for June 7, to suggest an idea for arm our- 
plating which occurred to me a few weeks ago, and which seems 
to me to offer certain advantages over Mr. Smith’s propo-al. 

If a space were filled closely with balls of approximately the 
same size as the expected missile, would not the resistance he 
greater than that offered by cither a solid plate or by Mr. 
Smith's cylinders, while there would be a considerable diminution 
of weight as compared! with cither ? ' 

bach ball, except thove at the surtace of the receptacle, would 
be surrounded by twelve balls, to the three of which furthest 
from the missile the force of the impact would pass, radiating 
from the ball struck at an angle of 180°. ‘The direction thus 
deflected would be passed on, again at anangle of 180°, to 3 « 3 
balls, each of which would again forward it to its three hinder- 
most halls. 

These balls, of which there should perhaps be six layers, 
should be of the hardest metal available ; perhaps of aluminium 
steel or aluminium bronze. Possibly they should be set in some 
soft and elastic medium that would prevent their leaking out 
at the hole made by the missile in the rigid covering ; and, if 
this ke not done, theo a sheet of india-rubber of sufficient 
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thickness to close after the entry of a bullet should be placed 
outside the frame holding the balls. 

This method seems to me to have 50 per cent, more deflecting 
power than that of Mc. Smith, as the cylinders would only 
divide the direction of the missile into two, while the spheres 
would divide it into three. 

Whether the missile wonld behave like Achilles when he so 
unwarrantahly passed the tortoise, or whether its initial line 
would be curled round hexagonally in every direction, as it 
theoretically should be, might, I think, be very simply proved 
by experiment. Ema ITUBBARD. 

Kew, June ro, 


The Teeth and Civilisation, 


In reply to Mr. Arthur Ebbels, I can state some facts about 
several thousand people in the north isles of Scotland. We find 
here side by side old people with strong teeth free from decay, 
though possibly worn down like those of an old horse, and 
several later generations among whom dental caries is quite 
general, and including many girls in their teens who are almost 
edentulons, 

No increased wear and tear of the nervous system, nor over- 
strain of the filth nerve, nor increased privation can explain this 
extraordinary contrast. Work is if anything less arduous, 
clothing and other comforts more. 

The habits of the older and younger generations form an 
equally striking contrast. The former, even as children, were 
thinly dressed, and did well on three meals daily. Both men 
and women gathered seaweed for kelp in all weathers, and 
worked until the tough bere bannock in their pockets became a 
tempting meal. It was then torn and masticated with incisors 
and molars doing their proper work. A drink of milk at the 
nearest farm completed the repast. Oatcake or oatmeal as brose 
or porridge served for breakfast and dinner, and home- brewed 
ale was a frequent beverage. Four distinctive facts can be 
pointed out. (1) They did not eat till they were hungry and at 
long intervals ; (2) plenty of exercise for teeth and jaws; (3) 
no hot drinks ; (4) they could eat without drinking. In all 
these paints the younger generation differs. White bread is 
preferred, washed down with tea at 150 to 160° F. (tested with 
thermonieter), The cat-and-swill method of eating is universal, 
the bolus being swept into the cesophagus without even the 
pretence of mastication. It is considered that not even a child 
can eat without a hot drink ready to its hand, and children of 
eighteen months may be scen drinking strong concoctions of 
thetne and tannic acid, and refusing other food. And this 
usually for every meal. As school children they exist but do 
not thrive on this diet, but at twenty commences a divergence 
in the habits ol the sexes. The woman, unless engaged in ont- 
door work, eats and swills more; the hungry ploughboy eats 
and masticates more, and swills less. Asreyards the teeth, two 
results are observed. 

Hither decay and disintegration takes place, or else the alveoli 
shorten until the teeth hany loose by their exposed fangs and 
drop out. ‘This pseudo-senile change may happen before thirty. 
Vhe incisors hardly ever suffer so much from inertia ; biting is 
essential, but on the other hand the first impact of the semi- 
boiling tca is borne by them, and they often share the general 
ruin, Neuralzias of the fifth nerve and stomachic catarrh are 
exceedingly common. Oatmeal is of course almost banished 
from the diet of the people. 

The only fallacy seems to be this: May not the old people in 
question be the exceptionally hardy survivors of a race equally 
prone todental decay ? Others must judge ; but the old folk say, 
“7 never heard much of toothache when | was young.” 

Sanday, May 26. IEp, Jas. WENYON, 


IT may be mentioned, in reply to a letter on the ‘* Teeth and 
Civilisation,” that this agent probably affects the health of the 
human teeth by the injurious nature of the food and diet she 
introduces in her wake. Phe worn-down crowns of the molar teeth 
of the native will correspond with the use of graés food and vege- 
table diet, mostly cold, when the silex in their constituents tri- 
turates the teeth down by degrees, But the use of mea? dicts by the 
civilised peoples will not affect the crown of the teeth, but tend 
to induce rheumatic or gonty disorders and affections of their 
periosteum. ‘The most hkely medium of teeth cartes, however, 
being induced is the use of hot drinks. soups, tea and coffee, 
which primarily may cause a fissure in the enamel! by unequal 
contraction and expansion of the structures of the teeth, Into 
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this fissure, on it cooling down, will be kneaded by mastication 
articles of irritating food and drink, which will lead to caries 
round it. The progress of this may evade a segment of the 
tooth, or at last penetrate into the cavity and the pulp, and 
lead to inflammation and abscess; and none is a more virulent 
agent in doing thisthan hot tea. The simmering kettle may be 
seen on the hobs of the kitchen firesin the houses of the working 
classes in Yorkshire and Lancashire, who are much subject to 
caries of the teeth and dyspepsia, in consequ:nce of the frequent 
imbibition of its hot contents all day. W. G. BLACK. 
Edinburgh, May 17. 


The Lowell Observatory, Arizona. 


J LEARN—although I have not myself yet seen the note—that 
Nature has been unwittingly led into the error of stating that 
Lowell Observatory, at Flagstaff, Arizona, is a branch of 
Harvard College Observatory. This impression had its origin 
in a press dispatch, and I am, with the approval of Mr. 
Lowell, correcting these wrong impressions when possible. 

Mr. Percival Lowell—whose father is trustee of the Lowell 
Fund from which the cost of the Lowell Institute Lectures is 
defrayed—is himself an author(‘‘Japanese Art and Customs”) and 
aman of scientific training. Ie has himself worked out the 
plan for his observatory work, and will personally supervise and 
direct the investigations. His institution is one of magnitude, 
having 18in. and 12in. telescopes, and he is justly entitled to 
the credit. The misunderstanding seems to have arisen from 
the fact that he has employed two of the Harvard College 
Observatory assistants for the season, they haviog been granted 
leave of absence. I enclose Mr. Lowell’s own statement, pub- 
lished yesterday, being his paper before the Boston Scientific 
Society, and really the first public official statement. 

May 26. Joun Rircuiz, jun. 


{The following description is from the enclosure referred to 
by Mr. Ritchie. We are glad to render Mr. Lowell the credit 
due to him.—Eb.] 


The Lowell Observatory, the construction of which is now 
almost completed, is situated in the territory of Arizona, near 
the town of Flagstaff, in longitude 112° west, latitude 35° north, 
at an elevation of 7300 feet above the sea. Its site is thus the 
highest of any large observatory in the northern hemisphere, tke 
next in point of elevation being the observatory at Denver, 
5400 feet. In latitude it is furthermore the most southerly of 
those north of the equator. But the chief advaotage hoped for 
from its position is in the way of atmospheric conditions, tbe 
singularly dry and clear climate of Arizona commending itself 
to astronomical purposes. 

The observatory buildings stand upon the eastern end of a 
spur of bigh land, which rises just to the west of tbe town and 
is connected at the back some fifteen miles away with the San 
Francisco Mountains that reach to a height of 12,500 feet. The 
buildings are thus protected from the north. To the east and 
south they overlook the town and the plain beyond, being about 
300 feet above Flagstaff and a mile away from it in an air line. 
The hill and the surrounding country are covered in part by a 
sparse growth of timber. Trees about an observatory are 
usually considered an advantage, as snch vegetation reduces the 
radiation from the ground and tends to equalise the daily 
extremes of temperature, thus giving steadier seeing. The land 
for the site has very generously been given by the town, and a 
toad to the observatory is being bnilt by the town at its own 
expense. 

The buildings consist of the equatorial building and of the 
study, placed at a short distance away from it to leeward of the 
prevailing winds. ‘I'his disposition of the buildings is in order 
to minimise the risk from fire, a serious matter in so isolated a 
situation. 

The dome of the equatorial building is constructed on a 
system of parallel arches, after a design by Prof. W. II. Picker- 
ing, who has made a study of domes here and abroad. It is 
built of a framework upon which rests a cage of wire-netting, 
and over this is stretched a covering of canvas. One of 
the chief features of the dome is its lightness. Although it 
isthirty-four feet in 
weighs but two tens. Some idea of its lightness and of the 
ease of moving it in consequence may be got by comparing it 
with the donic of the large equatorial at Ilarvard, which, though 
four feet smaller, weighs fourteen tons, or seven times as much. 
The whole revolves on the wheels of a live-ring. The dome 


NO. 1285, VOL. 50] 


diameter, the whole revolving hemisphere | 


eA TU eee 


149 


was built here and, together with the pier, shipped out in pieces 
to Arizona. The study building will contain a general or 
reception room, two sleeping rooms, a photographic room and 
a tool-room. 

The telescopic equipment consists of three telescopes of 18 
inches, 12 inches and 6 inches aperture, respectively. The 
18-inch glass is by Brashear, and is the largest objective Mr. 
Brashear has yet finished. Its focal length is 26 feet 4 inches, 
This is an unusually long focus, and lengthof focus is an advantage 
in an objective. Itand the 12-inch one of Clark’s are mounted 
in twin. The ?8-inch will be used for usual and spectroscopic 
purposes, while the 12-inch will be chiefly employed photo- 
graphically. The third glass, the 6-inch, is also by Clark, and 
is a fine objective. It has already done good work at Flagstaff 
by being the first of those in the northern hemisphere to catch 
the Gale comet the otherday. Incidentally, it isa far travelled 
telescope, having been safely half round the world and back 
again before ever it started for Arizona. It is of the same size 
and quality as the one with wbich Burnham made himself the 
first of double-star observers. By the ingenuity of Mr. Clark 
it is mounted portably in equatorial, being thus rendered the 
largest of small telescopes, or the smallest of large ones, at 
pleasure. 

The 18-inch has been carefully fitted by Mr. Brashear with 
various ingenious contrivances by Prof. Pickering for photo- 
metric and spectroscopic work. For micrometrical purposes, 
in addition to the micrometer proper, he has also had prepared 
plates minutely ruled, dotted and designed and then diminished 
by photography, to be introduced beside the image in the tele- 
scope, for direct comparison with the canals and lakes of Mars 
and other similar purposes, thus furnishing a second method for 
micrometrical measurement of such detail. 

The Berthollet-Proust Controversy and the Law of 
Definite Proportions, 


In his able address at the annual meeting of the Chemical 
Society, the President spoke of chemical text-books somewhat 
scornfully. While I confess that I am not prepared to regard 
these books as ‘‘soul-destroying,”” one and all, I have long 
felt at least that the dogmatic exposition of the elementary laws 
of chemistry to which they have accustomed us is most un- 
satisfactory, and that a critical re-statement of first principles is 
much needed. To deal with the subject fully, would carry 
me far beyond the limits of a letter to Narure; bunt 
it is proposed in the following communication to draw attention to 
certain serious misconceptions which have crept into modern 
text-books with regard to the Berthollet-Proust controversy and 
the Law of Definite Proportions, and to attempt to re-define 
somewhat more accnrately the points which were at issue. 

Berthollet, it is said in the text-books, held that the compo- 
sition of a compound was not rigidly constant, while Proust 
showed that ‘tthe same chemical compound always consists of 
the same elements combined in the same proportions by 
weight,’’ (a statement to he referred to later, as statement A); 
and this statement is regarded as an enunciation of 
the Law of Definite Proportions, against the accept- 
ance of which Berthollet strove so hard. As a matter of 


| fact it seems unlikely that Berthollct would have felt in the 


least inclined to contradict the statement quoted. IIe did 
not suppose for a moment that it zwas possible for two substances 
to exist which should be snfficiently alike in properties for them 
to be called the same chemical compound, and yet for these to 
differ sensibly in their quantitative chemical composition ; yet 
this is what a denial of statement A amounts to. On the con- 
trary, Bertbollet, like Proust, held the opposite view, namely, 
that the physical properties of substances are necessarily cor- 
related with their chemical composition, and therelore that two 
suhstances differing in their chemical composition have in general 
different properties and are not called by the same name. We 
find Berthollet making use of this view, for instance, in the 
course of an argument given in the ‘‘lwssai de Statique 
Chimique,” vol. i. p. 346. For he says in effect that if in 
certain cases we only find compounds of which the constituents 
are united in ratios, such as x: or x:44, among the infinite 
number of compounds of these constituents capable of existing, 
it is just becanse these combination-ratios correspond precisely 
to some physical property (¢.g. insolubility) which renders the 
resulting substance easy of isolation, and takes it (to use the 
terminology of the time) beyond the reach of the chemical forces 
which caused its formation. 
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We see then that statement -\ in no wise discriminates be- 
tween the views of Proust and Berthollet, and cannot be regarded 
as an enunciation of the Law of Definite Proportions. That 
such mi-representation should have arisen, shows how hard it is 
to find in Proust's writings any sufficiently clear account of 
his views. I think the following may perhaps be accepted as a 
correct statemen: of his position :— 

“Tf two substances unite chemically, they will do so either in 
a single ratio or in a series of ratios which are separated by inter- 
vals of finite magnitude.” Berthollet thought, on the c intrary, 
that in most cases two substances could combine chemically in an 
infinite number of ratios varying continuously between certain 
limits. 

As Berthollet himself pointed out, the whole question turns 
on our definition of the term chemi-al unton, and of compound, 
which latter we may regard as a substance formed by the chemical 
union of its constituents. 

The joint efforts—or rather the divided efforts—of Berthollet 
and Proust made clear what neither chemist was willing to 
recognise frankly, namely, that there exist two distinct classes 
of homogeneous chemical substances which might fairly have 
been called compounds :— 

Class I.—The substances belonging to this class are formed 
by the union of their constituents either in a single ratio or in a 
series of ratios separated by a definite interval. By the addition 
of a small quantity of any one of its constituents to a portion of 
a substance of this class we shall in general obtain a hetero- 
gencous body. 

Class 11.—The substances belonging to this class are formed 
by the union of their constituents in an infinite number of ratios 
which vary continuously between certain limits. By the addi- 
tion of a small quantity of any one of its constituents toa 
portion of a substance belonging to this class, we shall in general 
be able to obtain a new homogeneons substance. 

Berthollet, on the one hand, regarded the substances 
belonging to Class I. as exceptions to the normal 
rule; Proust, on the other, wished to restrict the name 
of compound entirely to these. But for such a restriction 
Proust had certainly no sufficient reason to give. His 
point, however, as is well known, was carried by the weight 
of Dalton's discoveries of the Law of Equivalents and the Law of 
Multiple Proportions, which only applied to Class I. and there- 
fore drew special attention to it, and by the weight of DValton’s 


atomic hypothesis, which allowed a sharp theoretical distinction ° 


to be drawn between the constitution of substances belonging to 
Clas> I. and that of substances belonging to Class IL.* 

Ta enter into a more complete discussion of this distinction 
a» understood hy Dalton, and ol the modifications of the theory 


necessitated by our modern ideas on dissociation, would be be- | 


yond the scope of the present letter; but it should be pointed 
out that the controversy at present raging on the theory of 
solutions is, after a long interval, the continuation and develop- 
ment of the controversy between Derthollet and Proust. 

With the facts clearly set before us, we may now inquire into 
the arigin cf the error of the text-books, an error which seeins 
to me to be not a merely verbal one, but one due to a misunder- 
standing of the real points at issue. 

1 have not found this error in any book before Davy’s 
““}tements of Chemical Philosophy,” first published in 1$12,* 
and 1 appeared but in comparatively few text-books until atten- 
tion had heen re-directed to the Law of Detinite Proportions by 
Marignac and Stasin the ‘‘sixties..’3 Et has since that time been 
reproduced in mst af the baoks under one form or another. It 
13 often st ted, for instance, that Stas showed that ‘‘ however we 
prepare ammoninm chloride, it always has the same composi- 
tion. The real problem attacked by that great chemist was 
this:—‘'T, what we have called ‘chloride of ammonium’ a 
single chloride of ammonium or a series of chlorides of am- 
mamiom resembling ane another closely, and of which the 
combination ratios anly vary between certain narrow limits?” 
Or, to state the matter more yvenerally, ‘* Ought the substances 
which we have supposed to be members of Class I. (supra) to 
Le really considered as members of Class IJ., with the reserva- 


hopp in his coitrioution t the much transformed Lehrbuch of 
Grabow Otto,‘ avd Mentebef in he treatise, depart very wisely from 
nsu4 “Maton to calling both these ¢awes ef horteencons bodies compounds. 


= See" Davy ® Collected Works,” v his reference 
1 owe ty my friend Pr Harden, 

It must he nored that the Law #f Moltiple Propertions includes the 
Law of Definte Properiis, and the latter ha on that ace unt often been 


ofsitted enturely from text-hack®. 
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tion that the limits of the combination-ratios are in these cases 
close together ?”” 

Stas’s own language is, it must be admitted, not perfectly 
unambiguous on this point. 

If Davy’s treatise be possibly the historical source of the 
error, to trace its intellectual origin, or at any rate to offer 
some plausible explanation of this origin, we must go back 
further, and consider a time when a nomenclature founded on 
the exact chemical composition of substances, and the accurate - 
measurement of their properties, was not so much impossible as 
uncontemplated. 

In those days a common name was given to specimens of 
homogeneous substances, wbich might (excluding the case of the — 
elements) prove to be either } 

(1) As in the case of liver of sulphur, a serves of substances 
belonging to Class II. ; or 

(2) Asin the case of water, a séaz/e substance belonging to 
Class I. ; or 

(3) As in the case of, say, some favs. ular gun-metal, a single 
substance belonging to Class IL. 

1 have chosen the order of these alternatives in this somewhat 


arbitrary manner in order to bring out more clearly the point 


where I believe misconception to have arisen. For 1 think 
that what the writers have done is to have considered only — 
alternatives (1) and (2), and to have neglecte | (3). ) 

After the rise of modern chemistry a closer examination of | 
specimens of ‘‘liver of sulphur’’ and of ‘‘water” enabled 
chemists to say : 

(B) The specimens labelled ‘liver of sulphur” do not always 
contain the same elements united in the same proportion. (C) 
The specimens labelled ‘‘ water” do always contain the same 
elements united in the same proportion. : 

And these statements were contracted very naturally into the 
following :— 

(D) © Liver of sulphur’ does not always contain the same 
elements united in the same proportion; (I) ‘* water” does 
always contain the same elements united in the same proportion. 

Now the contracted statement (D} has misled the writers into 
forgetting that “liver of sulphur” is a collective noun, and that 
the contrast of the two statements is not a contrast between « 
mixture ? and a compound, to which it is of course inapplicable; 
but a contrast between a serfes of mixtures and a style 
compound.* 

Vhey then proceed to substitute for “liver of sulphur” the 
general term, a mixture, and for water the general term, a com- 
found, and so we obtain statement (F): A wixture does not 
always contain the same elements united in the same proportion ; 
which is absurd ; and our old friend (A): A compound does 
always contain the same elements united in the same propor- 
tion; which bears a very different meaning to that which its 
authors intend to convey by it, and which will be further 
considered immediately. 

With statements F and A before them it appeared quite 
natural to the writers to suggest that ‘ammonium chloride ” pre- 
pared in different ways might vary in composition, without their 
realising that they had returned to the careless days when ‘‘liver — 
of sulphur” appeared an eminently satisfactory term.? 

Perhaps from their error it may be possible to extract some 
good after all, For would it not be wellto state more clearly in 
our books the postulate to which enunciation A reduces itself 
when interpreted rationally, viz. ‘'’fwo portions of matter 
in other respects alike possess the same quantitative com- 
position.” "This postulate has been tacitly accepted by chemists, 
and it is made use of every day in the laboratory. 

In conclusion J may be allowed to reply to a criticism which 
I foresee, namely, that no serious misunderstanding has followed 
from the errors to which | have drawn attention. That maybe 
so, but accuracy of expression has a value of its own, and my 
object will have been attained, at any rate partially, if 1 have 
succeeded in removing (what shonid have been) a serions 
stumbling-block from the path of the student. : 

Puitir J, HARTOG. 


Owens College, Manchester, June 4. 


1} use the word ‘mixture for ‘homogencous mixture," or “solution” 
in the sense of Van‘t Hott, 

* They have neglected alternative (3), which would have reminded them 
that & applies quite as well to any seagée homogencous mixture as to any 
single compound. 

“The accurate statement of the problem dealt with by Stas has been 
given previously, 

4 This interpretation may seem to some cf my readers to need a fuller 
explanation, for which ¢{ have nut space here. 
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MEETING OF THE BRITISH 
ASSOCIATION. 


ij HERE are already signs that the meeting of the 

British Association, to be held this year at Oxford, 
will be a success. It is unfortunate, perhaps, that the 
city of Oxford is this year destitute of municipal bnild- 
ings, the old buildings having been pulled down, while the 
new have scarcely their walls raised to the level of the 
first floor. But this deficiency is amply compensated by 
the numerous University and College buildings which 
have been placed at the disposal of the Local Executive 
Committee. The reception room will be in the entrance 
hall of the new Examination Schools in High Street, and 
the rooms for the meetings of Council, of the Genera] 
Committee, and of Sections E and F will be held in the 
same building, the large south and east writing schools 
lending themselves particularly well for the departments 
of Geography and Economies and Statistics. The meet- 
ing rooms of the remaining sections will be distributed 
among the University Museum and among Colleges 
which are on the direct road between the Schools and 
the Museum. Section A (Mathematical and Physical 
Science) will meet in the Lecture Theatre of the Claren- 


THE OXFORD 


| instruments and apparatus. 


don Laboratory, and the allied Section G (Mechanical , 


Science) will meet in close contiguity in Keble College 
Hall. 
Theatre, and for larger meetings will have the use of the 
large Lecture Theatre in the Museum. Section C 
(Geology) will meet in Hertford College Hall; Section 
D (Biology) in the Anatomical Theatre. Section H 
(Anthropology) will be accommodated in Prof. Arthur 
Thomson's new Hall of Anatomy, and will have the 
advantage of being in close proximity to the Pitt-Rivers 
Museum. The new Section I (Physiology) will perhaps 
be better off than any, as the whole of the new 
Physiological Laboratories will be at its disposal. 

The proceedings will begin on the evening of \Wednes- 
day, August 8, when Prof. Burdon Sanderson will resign 
the presidency, and the new President, the Most Hon. 
the Marquis of Salisbury, K.G., Chancellor of the 
University, will deliver the opening address. On the 
Thursday evening there will be a conversazione in the 
University Museum. On the Friday evening Mr. W. H. 
White, C.L., will give an evening lecture in the Sheldonian 
Theatre, on ‘‘ Steam Navigation at High Speeds.” The 
Saturday evening lecture to working men will be given 
by Prof. Sollas. On Monday evening Prof, J. Shields 
Nicholson will lecture in the Sheldonian Theatre, on 
“Historical Progress and Ideal Socialism,” and the 
Tuesday evening will be occupied by a conversazione, 
which will probably be given in the new Examination 
Schools. Invitations to foreign investigators have been 
issued by the Local Executive Committee, and nearly 
eighty have already signified their intention to attend 
the meeting, amongst them ‘being Prof. 
Prof. Oskar Schlémilch, Prof. Moritz 
Kohlrausch, Prof. Strasburger, Prince Roland Bonaparte, 
Prof. Anoutchine, M. Cartailhac, Dr. Mojsisovics von 
Mojsvar, Prof. Maxime Kovalevyskij, Prof. Victor Carus, 
Prof. E. van Beneden, Prof. Dames, Prof. I. von Sand- 
berger, Prof. F. Schmidt, Prof. Taussig, Prof. Ostwald, 
Prof. Beilstein, and many other notabilities in every 
branch of science. Nearly every prominent English man 
of science has already expressed his intention of being 
present, and there can be little doubt that the Oxford 
meeting of 1894 will equal in interest the last Oxford 
meeting of 1860, which was made celebrated by Prof. 
Huxley’s spirited defence of the then novel doctrine of 
Darwinism. 

The Local Secretaries for the Oxford meeting are 
Messrs. G. C. Bourne, G. Claridge Druce,and D. H. Nagel, 
and any communications respecting the meeting should 
be addressed to them at the University Museum, Oxford. 
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Section B (Chemistry) will meet in the Chemical | 


EXHIBITIONS OF PHYSICAL APPARATUS. 
jie the days whén a freor? reasoning reigned supreme, 

when all observations which were not found in the 
works of early writers were regarded with suspicion, and 
all facts had to stand or fall according to their relation 
to metaphysics, there was no demand for scientific 
A cause or a principle was 
then stated like a proposition in mathematics, and the 
effects which follow upon it were deduced ; nowadays 
the scientific method is to observe the effects, and after- 
wards formulate a law which embraces them. To carry 
out this method of experiment and induction, apparatus 
is needed, and hence the state of physical science at any 
epoch can be estimated by the character of the instru- 
ments at the disposal of investigators. Judged by this 
criterion, physics and astronomy must have attained a 
marvellous degree of accuracy. ‘The intricate nature of 
some physical instruments, and the complicated acces- 
sories with which all large astronomical telescopes are now 
equipped, not only testify to the skill of the instrument- 
maker, but also represent engines of research whereby 
new fields are explored. These instruments thus atford 
tangible evidence of advance, and it is for this reason 
that their exhibition is to be commended. Such an 
exhidition of physical instruments was lately held at 
Paris by the Société Francaise de Physique, and itis well 
worthy of imitation on this side of the Channel. 

The apparatus of physics falls naturally into two 
classes—that used for lectures, and that belonging more 
especially to the laboratory. The apparatus employed 
in teaching elementary science cannot be too simple and 
the experiments performed with it should be so clearly 
shown that the facts they exemplify become evident to the 
most obtuse student. In many cases this tenet of experi- 
mental philosophy is disregarded, the lecturer aiming at 
producing brilliant effects—stage fireworks, as they have 
been appropriately called—rather than the illustration 
of a physical Jaw. In fact, there is a tendency to push 
lecture-room experimentation too far, to use the lecture- 
assistant’s skill as a make-up for lack of eloquence. The 
popular mind looks in awe upon the abundance of instru- 
ments arranged for this end, but it may be doubted 
whether, under such circumstances, the points of the 
discourse are not often obscured, 

As to laboratory experiments for students, each should 
constitute a little investigation in itself, An experiment 
consists in changing the conditions and arrangements of 
natvral bodies in order to examine their behaviour. 
The student should, therefore, be given the apparatus 
required to demonstrate a principle, and should be told 
what to do with it, but the inference to be drawn from his 
observations should be left entirely to him. If it is 
necessary to tell him what the experiment proves, then 
the object of his work has not been attained. By 
following this method, and properly grading the experi- 
ments, the student not only derives considerable educa- 
tional benefit in learning to think for himself, but the 
instinct for researchis also stimulated. In many colleges 
and institutions where the aim is to rush the student 
through as much experimental work as possible ina short 
lime, the apparatus is all arranged for the student, who 
merely presses a knob and sees a galvanometer needle 
wriggle, or something of the kind. There can be no in- 
dependent thinking in such cases, and, except for 
examinational purposes, the experiments might just as 
well be left undone. Most physicists agree with these 
opinions, and, by arranging an exhibition of apparatus, 
the Physical Society would help to impress their import- 
ance upon teachers. Sets of apparatus suitable for 
lectures and for practical work in varions branches of 
physics might be arranged for exhibition by a committee, 
and these, with the instruments of precision, would make 
an extremely interesting, as well as useful, collection. 
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The exhibition of physical apparatus at Paris com- 
prised numerous ingenious instruments, but there was no 
attempt at arranging educational sets. Lord Kelvin’s 
voltmeters and ammeters were shown, and various in- 
struments for measuring electric energy and resistance. 
A binocular photometer attracted some attention, and 
also a new kind of ophthalometer and a monochromato- 
scope. M.V.Chabaud showed a form of electrometer 
devised by M. Lippmann, several pieces of apparatus 
made from ditelectrine, tolueine thermometers for the 
measurement of low temperatures, Villard manometers, 
Varenne’s apparatus for fractional distillation, and 
Bichat’s hygrometers. M. J. Carpentier’s exhibit in- 
cluded mica condensors, and an instrument invented by 
General Sebert for determining the rapidity of photo- 
graphic plates. Al. J. Richard showed a meteorograph 
constructed for the observatory on Mont Blanc, an 
electric anemometer, Favé sounding-line, and numerous 
recording voltmeters and ammeters. His exhibit also 
comprised, among other things, several of Bonetti’s 
electrical machines, Berlemont’s mercury pump, and 
various sterilisers. The photographs of interference 
fringes obtained by M. Meslin call for special mention, 
and also a pendulum devised by Captain Colson for 
measuring short exposures in photography, and a theo- 
dolite adapted to photographic work by M. Echassoux. 
The French Photographic Society exhibited sets of 
photographic apparatus, and M. G. Raymond some fine 
cloud photographs. The apparatus used by M. Marey 
far pbotographing objects in motion, naturally found a 
place in the exhibition. Photographs in colours, ob- 
tained by the Lippmann method, were seen by projection, 
and were greatly admired. Many other results of scien- 
tific research were shown, together with the instruments 
by means of which they were obtained, but no useful 
purpose would be served by enumerating them. It is 
proposed to hold a similar exhibition next year, and if 
instrument-makers co-operate with investigators as they 
did in the one just closed, there can be no doubt as to 
its value to workers in all branches of physics. 

There should be little difficulty in arranging an annual 
exhibition ofa similar kind in London. Scientific instru- 
ment-makers would compete with one another in showing 
work of a high quality ; and if the exhibits were organ- 
ised by a competent committee, the venture would be 
successful from every point of view. Ths ale (Gy 


AUGUST KUNDT, 
DJHYSICAL science, which within the lapse of six 
years has witnessed the death of Kirchhoff, Clausius, 
and Ilertz, has suffered another severe loss ; on May 21, 
August Kundt, who was but fifty-four years of age, sud- 
denly died at his country place near Lubeck. 

Kundt was born at Schwerin, on November 18, 1839, 
and began his studies at Leipzig in 1860, under Hankel, 
Neumann, Bruhns, and others. Thence he went to 

serlin, where Iincke, Forster, Dove, and Kummer were 
his principal teachers. Ile began by giving special 
attention to astronomy, and indeed intended ta devote 
himself to that branch of science. While yet undecided, 
however, he entered the private physical laboratory that 
Gustav Magnus had fitted out in the russian capital, and 
in which students with a decided taste for experimental 
investigation were allowed to wark. From the beginning 
he displayed extraordinary experimental ability, combined 
with rare energy in the pursuit of the work he had once 
taken in hand, qualities which were chiracteristic of him 
during his whole scientitic career. Fle also attended the 
physical “colloquia” which Magnus had introduced, 
and under the intlacnee of the latter was definitely en- 
rolled in the lists of experimental physicists. 

Hie graduated at Berlinin April 1854, with an investiga- 
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tion on the depolarisation of light. The first and last of 
the theses appended to his dissertation (dedicated to 
Magnus) are characteristic of the state of his mind at 
that time. They run as follows :— 

(1) Vires anima non minus metiri possumus, quam 
vires physicas, . . 

(4) Theoriam a Cl. Fresnel de torsione planitiei polar- 
isationis promulgatam si adoptamus, omnia ea corpora 
que planitiem polarisationis torquent, sub aptis condi- 
tronibus birefractionem demonstratura esse, negare non 
possumus. 

He never himself followed up the psychological 
lines of research hinted at in the first thesis; the 
last proposition 1s known to be entirely borne out by 
modern research on circular double refraction. 

In 1867 he became ‘‘ Privatdocent ” in the University 
of Berlin, but was appointed to a professorship in the 
Swiss federal polytechnic school at Zurich, in the follow- 
ing year. There he remained but two years, removing to 
Wurzburg in 1870, where his stay was of no longer dura- 
tion, the then newly organised University of Strasburg 
having called him to represent his science on a brilliant 
staff of young and enterprising men, who within a few 
years brought their “alma mater” to a high level of 
excellence. In this work of organisation Kundt was one 
of the most actively engaged, holding the office of rector 
in the year 1877, when but 38 yearsof age. Quite apart 
from his purely scientific reputation, this alone is suffi- 
cient to mark his name with golden letters in the annals 
of Strasburg University, for which he also crected an im- 
perishable monument, the Physical Institute, well known 
throughout the scientific world as one o! the best labora- 
tories existing, 

In 1888, when Prof. von Helmholtz became president 
of the “ Reichsanstalt,” Kundt succeeded him as pro- 
fessor of experimental physics, and director of the Berlin 
Physical Institute. A prolonged period of scientific 
activity from a man of but fifty years of age with a world- 
wide reputation might still have been expected ; but these 
hopes have proved vain. «A few years ago the symptoms 
of a disease began to appear, which could not be subdued, 
Kundt fought for life to the last ; and notwithstanding the 
slow but unceasing strides his ailment made, which would 
have entirely prostrated most other men, he continued 
his lectures and other pressing dutics during the whole 
of last winter, thus setting an example of sacrifice to the 
cause of science even in the faceofdeath. When, at the 
urgent instance of his medical advisers and friends, he 
stopped work and left Berlin, it proved of no avail; in 
fact, he may be said to have died as he had lived, in 
the midst of scientific work. 

As an investigator Kundt was many-sided; his dis- 
coverics are so gencrally known, that it is hardly neces- 
sary to describe them in detail. He first turned his 
attention ta acoustics ; his start in scientific life being the 
invention of the well-known ‘ Kundt’s sound tubes,” or 
“Wundt’s dust figures,” which he himself and others 
turned to accountin many different ways. The application 
of that purely acoustic method Ied to the determination 
of the ratio of specific heats of mercury vapour. In col- 
laboration with Warburg (1884), Kundt found this to be 
5 3, as predicted by the kinetic theory for a monatomic 
gas. Iie also conducted researches on thermal con- 
ductivity and inter-ditfusion of gases or vapours and on the 
influence of pressure on the surface tension of liquids; 
and develaped his well-known red and yellow dust-spray 
method for investigating the pyro-electric and puiezo- 
clectric praperties ot crystals. 

ut in glancing aver his lite-work as it now lies before 
us, it appears as if the palm ought to be assigned to his 
optical and magneto-optic discoveries. Ile began with a 
brilliant series of papers on anomalous dispersion, which 
placed this impartant subject ona sound footing. Ele de- 
scribed the doubly refractive properties of vibrating solids, 
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of metallic films obtained by disintegration of cathodes 
and of certain liquids in motion, and investigated the 
optical properties of electrified quartz. With Roéntgen 
he was able to show a slight magneto-optic rotation in 
several vapours and compressed gases, which even 
Faraday had not been able to detect, and, on 
the other hand, its enormons value in iron, cobalt, 
and nickel. The latter will be known to coming 
generations as ‘‘Kundt’s phenomenon.” Last, but not 
least, he succeeded in determining the refractive 
indices of metals, which he was able to obtain in the 
shape of extremely thin prisms. 

His experimental work, of which the above gives but 
an incomplete summary, is throughout characterised by 
the greatest ingenuity in the selection of means to attain 
definite ends, by the rare quality of ever-watchful self- 
criticism, which prevented his running away with him- 
self. He possessed that instinctive and immediate 


power of discriminating the broad way of progress into | 


the unknown from the stray paths leading into tangled 
wilderness, a faculty which he used to call the pioneering 
scent of the experimenter. 

Space forbids an adequate account of what Kundt per- 


sonally was to his family, his friends, and his pupils. | 


The latter, a great number of whom are scattered 
throughout the civilised world, were attached to him by 
the strongest ties of a scientific and private character, 
and lost no chance of showing the high esteem they 
felt for him. They owe a life-long debt of gratitude to the 
great experimenter, who to most of them was not only a 
teacher but also a personal friend, ever ready to render 
help and advice based on his varied experience of 
scientific life. H. pu Bols. 


INCHES. 


THE annnal meeting for the election of Fellows into the | 


Royal Society was held on Thursday last, when the following 
gentlemen were elected :—Mr. William Bateson, Mr. G. A. 
Boulenger, Dr. J. Ik. Bradford, Prof. H. L. Callendar, Prof. 
W. W. Cheyne, Mr. R. E. Froude, Prof. M. J. M. Hill, Prof. 
J. V. Jones, Mr. E. H. Love, Mr. Richard Lydekker, Mr. F. 
C. Penrose, Mr. D. Ii. Scott, Rev. F. J. Smith, Mr. J. W. 
Swan, Mr. V. H. Veley. 

Pror. Percy FRANKLAND, F.R.S., has been elected to 
the chair of chemistry and metallurgy in Mason’s College, 
Birmingham, rendered vacant by the resignation of Dr. 
Tilden, 

WE regret to annonnce the death, at the age of sixty-seven, of 
Prof. W. D. Whitney, well known for his philological researches. 


WE are requested to state that a British Committee, of which 
Sir Douglas Galton, K.C.B., F.R.S., is the chairman, and Prof, 
W. H. Corfield is the treasurer, has-been formed to further the 
interests in this country of the Eighth International Congress of 
Hygiene and Demography, which is to be held in Budapest, 
from September 1 to $ of this year. Any information may 
be obtained ahout the Congress from the Hon. Secretary, Dr. 
Paul F. Moline, 42 Walton Street, Chelsea, S. W. 


THE University of Ilalle will celebrate its second centenary 
on August 2nd, 3rd, and 4th of this year. 


Str SPENCER WELLS has been elected a Fellow of the ]Iun- 
garian Academy of Sciences. 

M. p’ARSONVAL bas been elected a memher of the Section 
de Médecine et Chirurgie of the Paris Academy of Sciences, 
in succession to the late Dr. Brown-Sequard. 

THE death is announced of Dr. E. Sperk, Director of the | 
Imperial Institute of Experimental Medicine, St. Petersburg, 
and of Prof. Fischer, Chief of the Royal Prussian Geodetic 
Institute, 
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| President, Prof. Josiah P. Cooke ; Vice-President, \ 
| Lowell ; 


Eo 
R. H. Mobiscit has been appointed lvirector of the 


ae a Vegetable Physiology at Prague, in the place of the 
late Prof. G. A. Weiss. 


M. P. SINrEINS has just started on a journey of botanical 
exploration in Eastern Armenia, 


Dr. C. V. Rivey has resigned the post of entomologist to 
the U.S. Department of Agriculture, on account of failing 
health. 


Ir is reported hy the Eastern Extension, Australasia and 
China Telegraph Company, that a plague has broken out at 
Hlong Kong. No particulars as to the epidemic have been 
received, but its serions nature may be gathered from the report 
that fifteen hundred deaths have already occurred, and that this 
list is increased by nearly one hundred every day. It is said 
that balf the native population, numbering about one hundred 
thousand, have left the colony, and thousands are following 
them daily. 


AA VIOLENT bailstorm visited Vienna on Thursday last, shortly 
before seven o’clock in the morning. The hail was preceded by 
a heavy fall of raiv, and accompanied by slight displays of sheet 
lightning. In the course of a few minutes the streets were 
covered with a thickness of several inches of hailstones. tt is 
said that upwards of one hundred thousand windows were 
smashed by the hail; numerous trees were entirely stripped of 
their foliage, and most outdoor plants within the area of fall 
were destroyed. The hailstones were, on the average, about 
the size of hazel-nuts. During the storm the temperature 
dropped to 10° Réaumur (54° Fahr.), but shortly afterwards the 
thermometer rose a few degrees. Similar storms are reported 
from varions districts in Hlungary and Croatia. 


THE New York members of the London Society of Chemical 
Industry have drawn up a petition requesting permission from 
the Council to form a local section. This is a step towards the 
realisation of the scheme suggested by Dr, Armstrong in his 


| recent address to the Chemical Society. 


THE Iron and Steel Institute has issued its provisional pro- 
gramme for the Brussels meeting, which is to be held August 20 
to 24. There will be a reception by the Local Committee on 
the 20th, reading and discussion of papers on the mornings of 
2st and 22nd, a visit to the Antwerp International Exhibition 
on the afternoon of 2tst, a visit to the Mariemont Collieries and 
Conillet Steel-works at Charleroi on the 23rd, and a visit to the 
works of the Cockerill Company, at Seraing, and the Angleur 
Steel-works, at Liéze, on the 24th. 


In connection with the recent foundation of a Research 
Fellowship in Chemical Pharmacology by the Court of the 
Salters’ Company, the Research Committee of the Pharma- 
centical Society announces that the selection of the Salters’ 
Company’s Research Fellow will take place on July 3 next. 
Written applications for the Fellowship must be received by 
the Director of the Research Laboratory, 17, Bloomsbury 
Square, before June 3o. 


Ar the meeting of the American Academy, on May S, the 
following officers were elected to serve during the coming year: 
Ir. Angu:tus 
Corresponding Secretary, Prof. Charles L. Jackson ; 


| Recording Secretary, Mr. William Watson ; Treasurer, Mr. Eliot 


| C. Clarke; Librarian, Mr. Ilenry W. 


| 
| 
| 


Haynes ; Councillors, 
Messrs. William RK. Livermore, Benjamin O. Peirce, Benjamin 
a. Gould, Hepry P. Walcott, Benjamin L. Robinson, Menry 
. Williams, J. R. Thayer, T. W. Higginson, and Andrew M. 
avis. 


W 
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Tue preliminary programme of the-forty-third meeting of 
the American Association for the Advancement of Science, to 
be held in Brooklyn, from August 15 to 24, under the presi- 
dency of Dr. 1. G. Brinton, bas been issued. The officers of the 
various sections are as follows :—Section A (Mathematics and 
Astronomy): Vice-President, Prof. George C. Comstack ; 
Secretary, Prof. Wooster C. Beman. Section B (Physics) : 
Vice-President, Mr. William A. Rogers ; Secretary, Mr. Benj. 
W. Snow. Section C (Chemistry): Vice-President, Mr. 
Thomas Ii. Norton ; Secretary, Prof. S$. M. Babcock. Section 
D Mechanical Science and Engineering) : Vice-President, Mr. 
Mansheld Merriam ; Secretary, Mr. John H. Kinelay. Section 
E (Geology and Geography) Vice-President, Mr. Samuel 
Calvin ; Secretary (vacancy to be filled). Section F (Zoology): 
Vice-President (vacancy to be filled) ; Secretary, Prof. William 
Libbey. Section G (Botany): Vice-President, Mr. Lucien MM. 
Underwood ; Secretary, Prof. Charles RK. Barnes. Section H 
(Anthropology): Vice-President, Mr. Franz Boaz; Secretary, 
Mr. Alex. F. Chamberlain. Section I (Economie Science and 
Statistics): Vice-President, Mr. Hlenry -Farquhar ; Secretary, 
Mr. Manly Miles. The following subjects of addresses by the 
Vice-Presidents are announced :—Physics : ‘* Obscure Heat as 
an Agent in producing Expansion and Contraction in Metals.” 
Anthropology: ‘‘Tluman Faculty as determined by Race.” 
Geology and Geography : ‘‘ Some Points in Geological Ilistory 
illustrated in North-Eastern Towa.” 
Statistics: ‘'A Stable Monetary Standard.” 
Astronomy: ‘* Binary Stars.” Botany: ‘‘ The Evolution of 
the Hepaties."’ Chemistry: ‘' The Lattle with Fire.” Me- 
chanical Science and Iingineering : ‘‘ Paradoxes in the Resist- 
ance of Materials.” 


Mathematics and 


Tue affiliated societies holding meetings during the 
meeting of the Association are:—The Geological Society 
of America (President, Prof. T. C. Chamberlain; Sec- 
retary, Prof. II. L. TFairchild); Society for Promotion of 
Agricultural Science (President, Mr. L. O. Howard ; Secre- 
tary, Mr. William Frear); .Association of Economic Ento- 
mologists | President, Mr. L. O. [Toward ; Secretary, Mr. C. 
P. Gillette); Association of State Weather Service (Secretary, 
Mr. Robert I. Kerkham); Saciety for Promoting Engineering 
Education (President, Prof. Le Volson Wood ; Secretary, Prof. 
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THE revival of exploration by Frenchmen has led to the 
establishment of a series of lectures on scientific subjects to 
intending travellers at the Natural History Muscum in Paris, of 
which the most recent, a discourse on comparative anatomy, by 
M. IJ. Beauregard, appears in the current number of the 
Revue Scientijigue. This lecture was originally undertaken 
by Prof. Georges Pouchet, whose untimely death deprives the 
French scientific world of one of their most laborious and 
successful travelling naturalists. The lecturer attributed the 
lack of attention to comparative anatomy on the part of most 
travellers to the fact that in making collections they aimed 
tather to supply museums with attractive specimens than to pro- 
vide specialists with the material for study and research. 


A PLAN of Timbuktu, sent by an officer of the French ex- 
pedition, was presented to a recent meeting of the Paris Geo- 
graphical Society, and is reproduced in the last number of the 
Comptes Rendus of that Society. The town has about 12,000 
inhabitants, but its commercial prosperity has been destroyed 
by recent Tuareg raids, many of the buildings being in ruins, 
although from a distance its large pyramidal mosques give it an 
imposing appearance. The town is surrounded outside the 
walls by mounds of dried filth and putrefying animal remains. 
The desert lies all round, but on the west side there is an ex- 
tensive pond gradually undergoing desiccation, and several 


4 | small pools whence the water-supply is obtained. 
Economic Science and P ae 


THE Ethnological Museum at Berlin has just published the 
second part of Mr. Hrolf Vanghan Stevens’ great study of the 
people of the Malay Peninsula, under the title ‘' Materialen 
zur Kenntniss der wilden Stimme auf der Halbinsel Malaka,” 
edited by Albert Griinwedel. This part contains a short 
account of the Negritoes of the Malay peninsula, and a full dis- 
cussion of the mythology and religion of the Orang Panggang, 
illustrated by numerous drawings of ceremonial accessories, and 
particularly the curiously inscribed bamboo-rads called fenttah, 
which are buried with the dead to serve as passports in the 
other world. A long glossary of the Orang-hutan dialects 


| is given in conclusion, being compiled from the records of 


all travellers who have studied the Malay languages. The 


| value of this glossary is enhanced by the actual renderings of 


J. &. Johnson); American Microscopical Society (President, ° 


Dr. Lester Curtis ; secretary, Dr. W. Il. Seaman) ; American 
Chemical Society (President, Prof. If. W. Wiley; Secretary, 
Prof. Albert C. Hale); American Forestry Association (Presi- 
dent, Prof. 1. It. Fernow ; Secretary, Mr. J. D. W. French) ; 
the Botanical Club (President, Prof. William I. Wilson ; 
Secretary, Mr. Thomas Il. Mcbride); the [ntomological 
Clab (President, Mr. C. J. S. Bethune; Secretary, Mr. 
C, L. Marlett. (:eological, mineralogical, botanical, zoo- 
logical, and cnginecring excursions bave been organised, 
and arrangements are being made by the American lorestry 
Association to enable members to proceed from Brooklyn at the 
close of the session to the White Mountains to attend a Forestry 
Congress. Special invitations have been extended to distin- 
guisbed uropean inen of science, and it is announced that 
properly-aceredite!l members of all National Associations for the 
Advancement of Science attending a meeting of the American 
Association are entitled to register without fee as members for 
the coming meeting. There 1) every prospect that the meeting 
will be a very successful one. Information relating to memher- 
hip ani papers can be obtained from Mr. If. W. Putnam, Per- 
manent Secretary, Salem, Mass. .\1l matters relating to local 
arrangements are managed by !rof. George $W. Plympton, 
Local Secretary, 502 lulton Street, lirooklyn, N.V. 
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the various authorities being preserved in the different European 
languages in which they wrote. 


THE Weather Bureau of the United States has published its 
first volume of results of meteorological observations for the 
years 1Sgt and 1892, continuing the series formerly published 
by the Signal Service, together with other climatological tables 
and special reports of general interest. ‘lhe work contains 528 
large quarto pages, with illustrations and plates, and includes 
hourly means for 28 stations, with comprehensive and plainly 
printed inonthly and annual summaries at about 170 stations. 
Prof. C. I*. Marvin gives a very full description of the various 
instruments in use, and Prof. C. Abbe contributes a paper on 
instrumental corrections and methods of reduction. Moth these 
reports supply much valuable information which will be found 
very useful to the general public. Tbe work will he widely 
distributed, as we see that no less than 9000 copies have been 
printed. 


Wr believe it is generally known that the Central Obser- 
vatory of Moncalicri has for many years published a /to//ettino 
Mensuale, which is the recognised organ of the Italian Metcoro- 
logical Socicty. The bulletin contains the monthly results of 
a large number of meteorological stations in the Alps, the 
Appennines, and other parts of Italy, summaries of the pro- 
ccedings of the Italian and other meteorological societies, and 
bibliographical notices. In addition to the above, there are 


June 14, 1894] 


articles by members of the Italian Meteorological Society and 
others on various subjects of scientific interest. The number 
for May contains a note by Prof. G. Buti on Dr. von Bezold’s 
thermodynamics of the atmosphere, and attention is drawn to 
two phenomena which up to the present time have heen bat 
little studied, viz. the supersaturation and the over-cooling of 
the air in relation to the formation of thunderstorms and varia- 
tions of barometric pressure ; also a note, by J’rof, L. Descroix, 
on the diurnal oscillations of the barometer at Paris, based on 
twenty years’ observations. Prof. Descroix is of opinion that 
the differences in the variations of the maxima and minima 
from day to night, in passing from the warm to the cold season, 
are explained by the changes of conditions of dryness in the 
lower strata of the atmosphere, in so far as it is due to their 
expansion and contraction. 


T10UGH the destruction of books by insects is not so great 
here as in India, it is sufficient to give general interest in the 
result of an inquiry into the means of preservation adopted in 
Indian museums (/xdian Museum Notes, vol. iit. No. 3). In 
the library of the Revenue and Agricultural Department of the 
Government of India the books are disinfected by pour.ng a few 
teaspoonfuls of refined mineral naphtha, or what is known as 
benzine collas, into the crevices of the binding, and then 
shuttiog up the volume for a few days in a close-fitting box to 
prevent the escape of the fumes. Books so treated have to be 
afterwards sponged over lightly with a very little of the finest 
kerosine oil, which should be rubbed off with a cloth before it 
has time to penetrate into the binding. Dr. George King reports 
very favonrably upon a system adopted for preserving books in 
the Royal Botanical Gardens, Sibpore. It consists in brushing 
the books over with a saturated solution of corrosive sublimate 
made by constantly keeping a few lumps of the poison at the 
bottom of a jar of alcohol, so that the maximum amount may 
be absorbed. In the Indian Museum Library the books are 
kept in close-fitting glass cases with afew ounces of naphthalioe 
upon each shelf, with the result that little or nodamage is caused 
by insects. It appears that the paste used in binding the Indian 
Museum books is poisoned by adding about half an ounce of 
sulphate of copper to each pound of paste, while books already 
infested are disinfected by shutting them up for four or five days 
in a close-fitting box of loose naphthaline with as much of this 
substance as possible between the leaves. 


ANOTHER new method for determining the pitches of high 
tuning-forks is described by Herr F. Melde in the current 
number of HViedemann’s Annalen. It is. like the vibroscopic 
method previously described, independent of the ear, and is 
based upon the resonance of a rod clamped at one end and 
vibrating transversely. The laws of vibration of such clamped 
rods have already been so carefully studied that calculations of 
pitch, based upon their dimensions and the properties of the 


material of which they are made, are very reliable. The rods 
used consisted of hard brass, cast steel, or iron. They were 
32 cm. long, cm. broad, and 1°§ or 2mm. thick. They were 


firmly clamped in an iron clamp let into a piece of sandstone, 
Care being taken that the jaws of the clamp were strictly in the 
same plane at right angles to the length of the rod. The 
tuning-fork tested was mounted in a wooden block, and placed 
with one prong lightly touching the end of the rod, so that a 
Vibration of the tuning-fork when bowed produced a transverse 
vibration of the rod. Fine sand was dusted on to the rod. 
on bowing the tuning-fork the sand did not arrange itself in 
straight lines at right angles to the length of the rod, the clamp 
was shifted until it did. The mode of vibration, and con- 
Sequently the pitch, was then calculated from the number of 
such nodal lines produced. An interesting application of the 
method was the testing of Appunn’s tuning-fork apparatus for 
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the determination of the upper limit of audibility. One fork 
marked 16,384, as determined by the method of beats, gave 
really only 11,717 vibrations per second. On the other hand, 
a standard fork by Dr. Konig, of Paris, of pitch 16,353, was 
found to give 16,480 by the new method—a good testimony to 
the accuracy of hoth determinations. In each case, the results 
were confirmed by the vibroscopic method. 


THE current number of Z’Z/ettrtciste (IKome) contains ao 
interesting description, by Signor Riccardo Arno, of a new ex- 
periment he has performed. As is well known, Prof. Crookes 
has shown that when an electric discharge is passed through ao 
exhausted tube, and a small windmill is suitably placed in the 
path of the discharge, a continuons rotation is obtained. This 
phenomenon suggested to the author to try if he could obtain a 
similar rotation by placing an exhansted bulb containing a small 
windmill io a rotating electrostatic field. The rotating electro- 
static field was obtained by connecting four upright brass plates 
to fixed poiats in the secondary of a large Ruhmkorff coil, 
through the primary of which an alternating current was passed. 
In order to try the experiment it was impossible to use an 
ordinary radiometer with mica vanes, since the author in a 
previous series of experiments had showa that when a dialectric 
is placed in a rotating electrostatic field it experiences a force 
tending to rotate it, in the same sense as the direction of rotation 
of the field. Jfence the author had a special radiometer con- 
structed with thin brass vanes, since it was only by using a 
windmill made entirely of a metal that he could be sure he had 
entirely eliminated the direct action of the rotating field oa the 
vanes, and be snre the effect observed was due to the gas remain- 
ing in the tube. When the electrostatic field was sufficiently 
strong, and the surface of the glass vessel containing the vanes 
well dried, a rotation was obtained in the same direction as that 
of the field. In order to show that the rotation is not due to 
direct action on the vanes, the author suspended a similar set of 
brass vanes, by means of a long silk fibre, in air at the ordinary 
pressure in the same rotating field, and found that no rotation 
was produced. When the radiometer is under the intluence of 
the rotating electrostatic field the bulb is uniformly lighted up, 
so that the number of turns of the vanes could be counted in the 
dark. The author considers the effect must be due to some 
action of the rotating field on the molecules of the gas, which 
tends to increase their velocity in the direction of rotation of the 
field, and thus in the case when the gas is much rarefied, so that 
the free path of the molecules is relatively long, the impact 
of the molecules on the metallic vanes cause the latter to rotate 
in the same sense as the field. 


THE current number of the -lnnali dell Istituto a’ Teiene dé 
Roma contains a paper by Dr. Palermo, on the action of sun- 
shine on the virulence of the cholera bacillus suspended in broth 
and water respectively. The pathogenic property of all the 
infected solutions was in each case determined by inoculation 
into guinea-pigs, so that the difference in the toxic character of 
the contents of the insolated and darkened tubes could be com. 
pared with that passessed by the cnolera-infected broth or 
water solutions treated in the ordinary manner. In order to 
ascertain what was the effect of sunshine on the nsber of 
cholera bacilli present, agar dish cultures were made of the 
insolated and darkened tubes respectively ; in nosingle instaoce, 
however, could any numerical diflerence be detected in either 
set of experiments. That the sunshine had modified the bio- 
logical character of the bacilli, was shown very strikiagly in 
drop-cultures, for when examined from insolated broth tubes 
they were found to have been deprived of all power of motility, 
whilst the characteristic activity was still apparent in such 
cultures prepared from the darkened tubes. As regards the 
degree of virulence possessed by the broth cultures, those ex- 
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posed to sunshine for /¢.s than three hours iovariably killed the 
aoimals, whilst when insolation was prolonged for three and a 
half, four, and four and a half hours respectively, not a single 
guinea-fig succumbed. The interesting discovery was, more- 
over, made that those animals which had survived inoculation 
with the inosolated cholera cultures were protected from cholera, 
for wheo eizht days later they were inoculated with virulent 
cholera cultures they did not snecumb to this disease. The 
pathogenic properties of the cholera hacillus were removed more 
quickly by insolation when immersed in water than in broth. 
Tt will be remembered that Arloing stated, as far back as 1885, 
that he had succeeded in reducing virulent anthrax cultures to 
the condition of vaccine by insolation; but so far as we are 
aware, Dr Palermo is the only other investigator who has been 
able to render animals immune to a disease by the inoculation 
of insolated pathogenic cultures. 


A PAMPHLET on “ Dry Methods of Sanitation,”’ by Mr. G. V. 
Poore, the author of ‘‘Essays on Rural Hygiene,” has been 
published by Mr. Edward Stanford. 


IN connection with an exhibition of beautiful and curious 
British and foreign species of butterflies and moths, at his 
Piceadilly establishment, Mr. William Watkins has issued a 
descriptive guide to the specimens on view. 


THE address on ‘‘The Rise of the Mammalia‘in North 
America,” delivered by Prof. 11. F. Oshorn at the last meeting 
of the American Association for the Advancement of Science, 
and partly reprinted in these columns (vol. xlix. pp. 235, 257, 
1893), has been published separately, and can be obtainel from 
Messrs. W. Wesley and Son. 


A PRELIMINARY list of the vertebrate animals of Kentucky 
is contributed hy Mr. If. Garman to the Aud/etin of the essex 
Institute, Massachusetts (vol. xxvi. Nos. t-3). The list is 


based upon collections and observations made in various parts of | 


Kentucky from points near the eastern limits of the State to 
Hickman on the Mississippi River. 


A votrue by Prof. Dwelshauvers-Dery, entitled ‘ Etude 
Expcrimentale Dynamique d’une Machine a Vapeur,” has 
lately been added to the Aide-Mémoire series published at 
Paris by Gauthier- Villars and by Masson. Two other volumes 
recently received are '‘ Llectricité Appliquée a la Marine,” by 
M. P. Minel, and ‘‘La Rectification de L’Alcool,” by M. 
Ernest Sorel. 


THe Agent-General for New South Wales has sent us the 
report of the Department of Public Works for the year 1892. 
A considerable amount of work was carried out during the year 
ia connection with harbours and rivers and water supply, water 
conservation and irrigation, roads and bridges and sewerage. 
The report contains twenty-seven plates illustrating the state of 
the work in hand and the machinery employed. 


Tue difeult genera Rosa and A'ubuy are the subject of care- 
ful study by French botanists. A Rhodological Society has 
been founded for the purpose of publishing a herbarium of the 
Koses of France, named by the Belgian rhodologist M. Crepin. 
Those intending to subserihe are invited to correspond with 
Dr. Pons, Hle-sur-Tet, Pyrénces Orientales, A publication is 
also announced with the title Ahi fra ertim Galli t excicatt, 
under the editorship of Prof. Bonrlay, Rue de Toul, Lille, and 
M. Louly de Leslain, 16, Rue I.mmery, Dunkerque. We 
note alvo the publievion of the first fascicle of Messrs. It. F. 
and W, kt. Linton’) Set of Hritish Willows.” 


hour row voli nes of the series of reprints published by 
Engelmann, ¢f Leipz ys. viz, Ostwald’s '' Kiassiker der Exakten 


Wissenschaften,’ have jast appearel. No. 46 and 47 dea’ 


hor 1285, VOL. 5C| 


WAL OTe 


[JUNE 14, 1394 


with the calculus of variation, and contain papers by Joh 
Bernoulli (1696), Jac Bernoulli (1607), Euler (1744), Lagrange 
(1762, 1770), Legendre (1786), and Jacobi (1837). Electricians 
will be interested in No. 52, which contains Galvani’s observa- 
tions on the action of electricity on the muscles of frogs. The 
twenty-one quaint figures in the text give this volume additional 
value. Gauss’ researches on the intensity of terrestrial 
magnetism, communicated to the Gottingen Gesellschaft der 
Wissenschaften in 1832, are reprinted in No, 53 of this very 
useful series. 


AMONG numerous papers recently distributed by the Smith: 
sonian Institution are Prof. S. P, Laogley’s memoir on ‘‘ The 
Internal Work of the Wind” (see NATURE, vol. xlix. p. 273, 
1893), and several contributions by Prof. 11. F. Osborn to the 
Bulletin of the American Museum of Natural History. Oae of 
these is concerned with the fossil mammals of the Upper 
Cretaceous beds of America, and the conclusions arrived at from 
a discussion of the upper and lower dentition are the reverse of 
those expressed by Prof. Marsh on the same fauna. Other 
recently-issued excerpts from the Aud/elin referred to are ‘* Ar- 
tionyx, a new Genus of Ancylopoda,”’ by Prof. Osborn and Dr. 
J. L. Wortman; ‘'Oa the Divisions of the White River or 
Lower Miocene of Dakota,” by Dr. Wortman ; and ‘' Ancestors 
of the Tapir from the Lower Miocene of Dakota,” hy Dr 
Wrortmao and Mr. C. Earle. 


MM. J. B. Bartuitre eT Fits, Paris, have published 
a ‘Flore de France,” by M. A. Acloque, containing the 
description of all the indigenous species, and illustrated by 
2165 small figures representing the characteristic types of genera 
and sub-genera. The book has been designed to assist in the 
identification of plants. It appeals, therefore, to those who, 
when they see a plant, waot to know its place in the flora of 
France. By means of it, local botanists will be able to deter- 
mine easily the species of plants in their districts, and thus a 
targe amount of useful material with regard to geographical 
distribution may be got together. Another flora lately published 
is that of ‘* Nordwestdeutcben Tiefebene ” (I:ngelmann, Leip- 
zig), by Prof. F. Buchenau. This, however, is not so much 
a work to assist amateur botanists as a work of reference in 
which all the plants in the region covered are systematically 
arranged and described. 


THREE iodo-sulphides of phosphorus have heen prepared by 
M, Ouvrard, and are described in the June issue of the A nales 
de Chimie et de Physique. The iodide of phosphorus PI, is 
not attacked by sulphuretted hydrogen at the ordinary tempera- 
ture, but at a temperature slightly higher than the melting point 
of the iodide, about 115°, hydriodic acid is slowly produced, 
and after a couple of days’ heating at this temperature the re- 
action is usually complete. ‘The product is readily soluble in 
carbon bisulphide, and the solution deposits crystals of an iodo- 
sulphide of the composition P,S,],. The reaetion proceeds in 
accordance with the equation, 2P.1, + 311.8 = PyS3l, + 61IE 
This new substance forms very well-developed yellow erystals 
of high refractive power. They are permanent in dry air, but 
slowly attacked by moisture with elimination of sulphuretted 
hydrogen. They melt about 106 to a viseous liquid, and about 
300’ they inflame with evolution of iodine vapour and white 
fumes of phosphoric anhydride. Cold water only slowly attacks 
them, but they are rapidly decomposed by hot water. Fuming 
nitric acid at once induces an explosion accompanied by incan- 
descence. The compound may more easily be prepared hy 
dissolving the constituents in the correct proportions in carbon 
lnsulphide, evaporating and heating to 120 ina current of inert 
yas, and again dissolving in carbon bisniphide; the solution 
deposits crystals of the new substance upon evaporation. Tt 
may also be at once obtained by dissolving iodine in a solution 
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of sesquisulphide of phosphorus in carbon bisulphide and 
evaporating. The second iodo-sulphide of phosphorus has the 
composition PSI or P,S.T4, and was obtained by the action of 
sulphuretted hydrogen upon the tri-iodide of phosphorus, P1,. 
A lower temperature than that required for the formation of 
the compound just described is advisable at first ; it should not 
be much higher than 55°, the melting point of the tri-iodide ; 
before the conclusion of the reaction, however, it may safely be 
raised to 120°. The solution of the product in carbon bisulphide 
deposits red crystals of the new compound PS{. These crystals 
are much more rapidly attacked by moist air than those of the 
first iodo-sulphide, and the reaction is accompanied by the 
liberation of fumes of hydriodic acid. 
warming in the air, disseminating tbe odour of sulphur dioxide 
and the violet vapour of iodine. Water dissolves them rapidly, 


producing trisulphide of phosphorus and hydriodic and phos- | 


phorous acids, and sulphuretted hydrogen is subsequently 
evolved owing tothe decomposition of the trisulsphide. The 
third iodo-sulphide was obtained by reacting with excess of tri- 
iodide of phosphorus upon the trisulphide. It is deposited 
from carbon bisulphide in deep red crystals, very rapidly 
decomposed by moist air, and its composition is P,SI,. It thus 
appears that iodine 1s capable of replacing more or less of the 
sulphur contained in the sulphides of phosphorus, although it 
does not succeed in totally eliminating sulphur from its com- 
bination with phosphorus. M. Ouvrard has also obtained 
several new halogen derivatives of the sulphides of arsenic and 
antimony. Engli-h readers of the original paper cannot but be 
sorry, however, that M. Ouvrard employs the old notation, 
which renders it difficult at first sight to follow the equations 
representing the reactions. The formule above given are 
translated into the modern notation now universally employed 
in this country and Germany. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Alucacus cynomolgus, 
9) from India, a White-throated Capuchin (Cebus Aypolvucus) 
from Central America, presented by Mr. F. Erskine Paton; a 
Grey Ichneumon (/erfestes griseus) from India, presented by 
Miss Florence Marryat ; two Common Peafow] (Pavo eréistatus, 
$2) from India, presented by Mr, A. Tannenbaum ; a Puff 
Adder (Vipera artetans) from South Africa, presented hy Mr. 
J. E. Matcham ; four Common Snakes (7rofidonotus natrix), 
a Common Viper (I 7/era lerus), British, presented by Mr. 
Harold Attewell ; a Smooth Snake (Coronel/a levis) British, 
presented by Mr. Harry Furniss; a Natterjack Toad (2u/o 
calamitta), British, presented by Mr. F,. Wallace; a Raven 
(Corvus corax), British, presented by Mr. Robert O. Callaghan ; 
two Cape Crowned Cranes (/ulearica chrysopelargus) from 
South Africa, four Yellow-bellied Liothrix (Liothrix luteus), 
two Hamadryads (Ophiophagus ¢/aps) from India, deposited ; 
an Ashy-black Macaque (A/acacus ocreatus, 6) from the East 
Indies, a Beech Marten (AJuste‘a foina) from Russia, a Red 
and Yellow Macaw (tra chloroptera) {from South America, a 
Yellow-headed Vulture (Cathartes urubitinga) from Brazil, a 
Turkey Vulture (Cuthartes avra) from America, a Guianan 
Crested Eagle (.Worphnus guianensis) from the Amazons, pur- 
chased ; an English Wild Cow (os ¢aurzs, var.), three Varied 
Rats (/somys cvaricgatus), a Bennetts Wallaby (A/a/maturus 
dennett?), born in the Gardens. 


OUR ASTRONOMICAL COLUAIN. 


REvorT oF TUE ASTRONOMER-ROYAL FOR SCOTLAND.— 
The fourth annual report of Prof. Copeland on the Royal 
Observatory, Edinburgh, informs us that great progress has 
been made in the construction of the new Observatory. The 
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masonry of all the buildings is complete, and some parts are 
ready for the internal fittings. 

A comparison of the earlier Edinburgh star places with the 
catalogue of the Astronomische Gesellschaft has shown the 
necessity of a complcte new reduction of the observations, in 
order to bring them into line with modern practice in this kind 
of work. For this purpose considerable progress has heen 
made in an investigation of the errors of the transit instrument. 

At the request of M. d’Abbadie, of the Paris Academy of 


| Sciences, a bifilar pendulum was temporarily erected on the 


rock at Calton Hill on March 24. This extremely sensitive 
instrument, constructed by Mr. Iforace Darwin on a principle 
suggested by Lord Kelvin, indicates the minutest change of level 
in the foundation to which it is attached. lrof. Copeland hopes 
shortly to commence a series of systematic observations in con- 
junction with allied ohservations made by M. d’Abhadie nearly 
on the same meridian in the south of France. These investi- 


' gations will probably show if any considerable tilt takes place 


at the same time at both stations. It is thought that the hi- 
filar pendulum may serve to detect the occurrence of sudden 
displacements in the foundations of observatories. 


AWARD OF THE WATSON MEDAL.—At Washington a few 
weeks ago Mr. S. C. Chandler was awarded the Watson medal 
by the National Academy of Sciences. <A description of the 
founding of the award and the work of previous recipients, 
given by Mr. John Ritchie, jun., in the Boston Commonwealth, 
recalls a few factsof interest. Prof. J. C. Watson, the founder 
of the award, was for many years professor of astronomy and 
physics in the Universities of Michigan and Wisconsin, and for 
some time previous to his decease was director of the Washburn 
Observatory at Madison. ITis treatise on theoretical astronomy 
is known to every computing astronomer. During the later 
years of his life he devoted his attention to the minor planets, 
of which he discovered twelve. It is common knowledge that, 
at the eclipse of July 29, 1878, he and Dr. Swift reported 
observations of an intra-mercurial planet, and he believed in the 
existence of such a body up to his death in 1880. At his death 
he left his estate, some family legacies excepted, in trust to 
the National Academy of Sciences, the fund having since heen 
designated the Watson Fund. The amount of money realised 
was in all some twenty or thirty thousand dollars. The income 
of this is to be expended for the promotion of astronomical 
science, specific provision being made for the presentation of a 
gold medal and a gratuity of one hundred dollars in gold coin, 
from time to time, to an astronomer who shall have accom- 
plished work of high merit. He nominated as trustees of his 
fund his friends Hilgard, Coffin and Newcomb, with provision 
for the appointment of their successors. The high quality of 
the tiust has been continued by the selection of Dr. B. A. Gould 
and Prof. Asaph Hall as successors to Hilgard and Coffin, who 
passed away some three years ago. Four medals only have 
been given: the first to Dr. 13. A. Gould in 1887; the second 
to Prof. Edward Schonfeld, Director of the University of Bonn, 
in 1888; the third to Dr. Arthur Auwers, of Berlin, in 18q1 ; 
and the fourth to Mr. Chandler. It need hardly he said that 
the award was chiefly given to Mr. Chandler for his brilliant 
investigations on the variations of latitude. 


Two New CATALOGUES.—4 stronomische Nachrichten No. 
3232 contains a long list of stars with remarkable spectra, 
observed by the Rev. T. E. Espin. The catalogue comprises 
167 stars, most of which have not had their spectra previously 
recorded, 206 stars found to have spectra belonging to Type 
IIT., and a list of 136 stars, of which itis doubtful whether they 
belong to Type II. or HII. Nos. 3233-34 of the same publi- 
cation contain a catalogue of 187 new double stars discovered 
with the 184 inch refactor of the Deerhorn Observatory, 
U.S.A., and measures of 152 double stars, by Prof. G. W. 
Hough. 


THE DENSITY OF NITROGEN GAS. 


N a former communication? ] have described how nitrogen, 
prepared by Lupton’s method, proved to be ligbter by 
about 1/1000 part than that derived from air in the usual manner. 


“On an Anomaly encountered in Determinations of the Density ot 
Nitrogen Gas.”"_ A paper read before the Royal Society on April 19, by Lord 
Rayleigh, Sec. R.S. 

2 ‘On the Densities of the Principal Gases," Roy. Soc. Prec. vol. liii. 
p. 146, 1893. 
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In both cases a red hot tube containing copper is employed, 
but with this difference. In the latter method the atmospheric 
oxygen is removed by oxidation of the copper itself, while in 
Lupton’s method it combines with the hydrogen of ammonia, 
through which the air is caused to pass on its way to the 
furnace, the copper remaining unaltered. {In order to exag- 
ferate the effect, the air was subsequently replaced by oxygen. 
Under these conditions the whole, instead of only about one- 
seventh part of the nitrogen is derived from ammoata, and the 
discrepancy was found to be exalted to about one half per 
cent- 

Upon the assumption that similar gas should be obtained by 
both methods, we may explain the discrepancy by supposing 
either that the atmospheric nitrogen was too heavy on account 
of imperfect removal of oxygen, or that the ammonia nitrogen 
was too light on account of contamination with gases lighter 
than pure nitrogen. Independently of the fact that the action 
of the copper in the first case was pusbed to great lengths, 
there are two arguments which appeared to exclude the sup- 
position that oxyzen was still present in the prepared gas. One 
of these depeads upon the large quantity of oxygen that 
would be required in view of the small difference between the 
weights of the two gases. As mucb as 1, 30th part of oxygen 
would be necessary to raise the density by 1 200, or about one- 
sixth of all the oxygen originally present. This seemed to be 
out of the question. But even if so high a degree of imperfec- 
tion in the action of the copper could be admitted, the large 
alteration caused by the substitution of oxygen for airin Lupton’s 
process would remain unexplained. Moreover, as has been 
describe in the former paper, the introduction of hydrogen 
iato the gas made no difference, such hydrogen being removed 
by the hot oxide of copper subsequently traversed. It is surely 
impossible that the supposed residual oxygen could have sur- 
vived such treatment. 

Another argument may be founded upon more recent results, 
presently to be given, from which it appears that almost exactly 
the same density is found when the oxygen of airis removed by 
hot iron reduced with hydrogen, instead of by copper, or in the 
cold by ferrous hydrate. 

But the difficulties in the way of accepting the second alter. 
native are hardly less formidable. For the question at once 
arises, of what gas, lighter than nitrogen, does the cantamination 
consist? In order that the reader may the better jadge, it may 
be well to specify more fully what were the arrangements 
adopted. The gas, whether air or oxygen, after passing through 
potash was charged with ammonia as it traversed asmall wash- 
bottle, and thence proceeded to the furnace. The first passage 
through the furnace was in a tube packed with metallic copper, 
in the form of fine wire. Then followed a wash-bottle of 
sulphuric acid by which the greater part of the excess of am- 
monia would be arrested, and a second passage through the 
furnace'in a tube containing copper oxide. The gas then 
traversed a long length of pumice charged with sulphuric acid, 
and a sinall wash-bo'tle containing Nessler solution. On the 
other side of the regulating tap the arrangements were always 
as formerly described, and incluled tubes of finely divided 
potash an! of phosphoric anhydride. ‘Whe rate of passage was 
usually about halfa litre per hour. 

Of the possible impurities, lighter than nitrogen, those most 
demanding consideration are hydrogen, ammonia, and water 
vapour. The last may be dismissed at once, and the absence 
of ammonia walm ost equally certain. The question of hydrogen 
appears the mo.timportant. Tut this gas, and hydrocarbons, 
uch as Cll, could they be present, should be burat by the 
copper oxide ; ant the experiments already referred to, in which 
hy:trogen was purp ely introduced into atmospheric nitrogen, 
szem ts prove evnclusively that the burning would really take 
place. Some further experiments of the same kind will presently 
be given. 

The gas from ammonia and oxygen watsometimes odourless, 
bat at other times smelt strongly of nitrons fames, and, after 
mixture with moist arr, rel lened litmus paper. On ene occasion 
the oxidation of the mtrogen went so far that the gas showed 
colour in the blow-ott tube of the Vappler, although the thick- 
ness of the layer was only abouthalfaninch. But the presence 
of nitric oxide 15, of course, no explanation of the abnormal light- 
ness, Vhe continoas umler which the oxidation takes place 
proved to be dificult of control, ant it was thought desirable 
to examine aitrogen derive! by re/n ¢yon from nitric and nitrous 
oxides. 
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The former source was the firs: experimented upon. The gas 
was evolved from copper and diluted nitric acid in the usual 
way, and, after passing through potash, was reduced by iron, 
copper not being sufficiently active, at least without a very high 
temperature. The iron was prepared from blacksmith’s scale, 
In order to get quit of carbon, it was first treated with a carrent 
of oxygen atared heat, and afterwards reduced by hydrogen, 
the reduction heing repeated after each employmeat. The 
greater part of the work of reducing the gas was performed out- 
side the furnace in a tube heated locally with a Bunsen flame. 
Inthe passage through the furnace ia a tube containing similar 
iron, the work would be completed, if necessary. Next followed 
washing with sulphuric acid (as required in the ammonia pro. 
cess), a second passage through the furnace over copper oxide, 
and further washing with sulphuric acid. In order to obtain’ 
an indication of any unreduced nitric oxide, a wash-bottle con- 
taining ferrous sulphate was introduced, after which flowed 
the Nessler test and drying tubes, as already described. As 
thus arranged, the apparatus could be employed without altera- 
tion, whether the nitrogen to be collec'ed was derived from air, 
from ammonia, from nitric oxide, from nitrous oxide, or from 
ammonium nitrite. 

The numbers which follow are the weights of the gas con- 
tained by the globe at zero, at the pressure defined by the manp- 
meter when the temperature is 15°. They are correcte.l for the 
errors in the weights, but not for the shrinkage of the globe 
when exhausted, and thus correspoad to the number 2°31026, 
as formerly given for nitrogen. 


Nitrogen from NO by Hot [ron. 


November 29, 1893 2)30133 
Decemher 2, 1893 2°2)8g0 | Pree 
December §, 1893 2'29816 Seat 72 3038) 
December 6, 1893 Beciea 

Nitrogen from NO by [lot fron.' 
December 26, 1893 27293869 | = 
December 28, 1893 2°29940 | Mean, 2°29904 


Nurogen from Ammonium Nitrite passed over Het Iron, 
January 9, 1894 ... 29849 | 
January 13, 1$94... *298S9 | 

With these are to be compared the weights of nitrogen derived 
from the atmosphere. 


Mean, 229369 


ta to 


Nitrogen from Atr by Hot fron. 


December 12, 1893 ...  2°31017 | 

December 14, 1893... 2°309S80i1T) 1 ane 
December 19, 1893 ... = 31003(1) | ean 
December 22, 1893 ...  2°31007 


Nitrogen from -lir by Ferrous Hydrate, 


January 27, 1894 ... 2 3024 | 
January 30, 1So4 ... 2°31010 | Mean, 2°31020 
February 1, 1894... 231028 | 


In the last case a large volume of air was confined for several 
hours in a glass reservoir with a mixture of slaked lime and 
ferrous sulphate. he gas was displaced by deoxygenated 
water, and further purified by passage through a tube packed 
with a similar mixture. The hot tube, were not used. 

tt we bring together the means for atmospheric nitrogen 
obtained by various methods, the agreement is seen to be good, 
and may be regarded as inconsistent with the supposition of 
residual oxygen in quantity sufficient to influence the weights. 


Atmospheric Nitrogen, 


By hot copper, 1892 ... 2731026 
By hot iron, 1893... 2°31003 
By ferrous hydrate, 1894 2*31020 


Two of the results relating to hot iroa, those of December tq 
and lecember 19, were obtained from nitrogen, into which 
hydrogen had been purposely introduced. An clectrolytic 
generator was inserted between the two tubes containiag hot 
iron, as formerly deseribed. The generator worked under its 
own electromotive force, and the current was measured by a 
tangent yalvanometer. Thus, on December 19, the deflection 
throughout the time of filling was 3, representing about 1/15 


! ‘Fhe N.O was prepared from zine and very dilute nitric acid. 
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ampere. fn two hours and a half the hydrogen introduced into 
the gas would be about 70 c.c., sufficient, if retained, to reduce 
the weight by about 4 per cent. The fact that there was uo 
sensible reduction proves that the hydrogen was effectively 
removed by the copper oxide. 

The nitrogen, ohtained altogether in four ways from chemical 
compounds, is materially lighter than the above, the difference 
amounting to about tt mg., or about 1/200 part of the whole. 
It is also to be observed that the agreement of individual 
results is less close in the case of chemical nitrogen than of 
atmospheric nitrogen. 

I have made some experiments to try whether the densities 
were influenced by exposing the gas to the silent electric 
discharge. A Siemens tube, as used for generating vzone, 
was inserted in the path of the gas after desiccation with 
phosphoric anhydride. The following were the results :— 


Nitrogen from dir by Hot [ron, Electrified. 
January 1, 1894 ... 2°31163 | 
January 4, 1894 ... 2°30956 J 


Nitrogen from N,O by Hot Iron, Electrified. 


January 2, 1894 ... 2530072) 
January 5, 1894 ... 2°30054J 


The somewhat anomalous result of January 1 1s partly 
~ explained by the failure to obtain a subsequent weighing of the 
globe emoty, and there is no indication that any effect was 
produced by the electrification. 

One more observation I will bring forward ip conclusion. 
Nitrogen prepared from oxygen and ammonia, and about one- 
half per cent. lighter than ordinary atmospheric nitrogen, was 
stored in the globe for eight months. The globe was then 
connected to the apparatus, and the pressure was readjusted in 
the usual manner to the standard conditions. On reweighing 
no change was observed, so that the abnormally light nitrogen 
did not become dense by keeping. 


- Mean, 2°31059 


Mean, 2° 30064 


wee dks TRONG ON LHe PUBEICATION 
(ON? SORE NSIC G MISTER CATNOLG Be 


“THE presidential address delivered by Dr. Armstrong at the 

last annual meeting of the Chemical Society, and 
published in the May number of the Society’s Journal, 
contains numerous suggestive remarks on questions affect- 
ing all branches of science. A subject that has lately been 
attracting some attention is the publication of the proceedings 
of societies. On this Dr. Armstrong has much to say, and as 
he has had abundant opportunity of proving the value of the 
system followed by the Chemical Society, aad comparing it 
with those of other societies, bis opinions carry weight. Our 
space will not permit usto reprint the address, but the following 
extracts will suffice to show its character. 

“Chemical literature is fast becoming unmanageahle and 
uncontrollable from its very vastness. Not only is the number 
of papers increasing from year to year, but new journals are 
constantly being established. Something must be done in 
order to assist chemists to remain in touch with their subject 
and to retain their hold on the literature generally. This 
object would be best attained if chemists could agree to publish 
everything in one journal ; but for many reasons, and until the 
world has recognised one language, such an idea must remain 
but adream. This being the case, we must endeavour to have 
as few journals as possible, which is desirable even from the 
point of view of our pockets and of the dimensions of our 
book-shelves and houses, none of which are infinitely elastic. 
It is clear that in the British Isles but one journal is necessary ; 
a large majority of the papers by workers in British laboratories, 
containing matter new to chemical science, are at present com- 
municated tous, and I see no reason why all should not be. I 
do not mean that all should be read before the Chemical 
Society, because the mere reading is frequently but a formal 
proceeding, or, in some cases, may take place with advantage 
elsewhere. The Society of Chemical Industry has set us a 
good example in this respect by publishing in one journal the 
Papers read at various places in the country ; it matters little 
that the papers are read before affiliated sections of the Society, 
as these sections are practically independent organisations. . . . 

“Tt seems to me, that eventually one of two courses must 
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be adopted in this country—either the societies engaged in 
doing simiiar work must become affiliated, or our Society must 
return to the practice of early days and publish lengthy 
abstracts of papers communicated to societies such as the 
Royal Societies of London and Edinburgh, in order to bring 
these papers propeily under the notice of chemists generally. The 
former course would involve an agreement amongst us to print 
in some uniform manner, less expensive, magnificent and 
stately than that adopted by the Royal Societies ; a somewhat 
larger octavo than that of our present journal would probably 
suffice, such as is adopted for the uals of Botany. ¥f such 
an agreement were arrived at, a paper read and discussed before 
the Royal Society of London or Edinburgh, for example, might 
be printed off, and the necessary number of copies supplied to 
the society; while, if the paper interested chemists, we might at 
the same time take an appropriate number, and issue the paper 
as part of our Transactions. . . . 

“The policy thus advocated with reference to English chemical 
papers is already being elsewhere adopted. The Wonatshefte 
Jiir Chemie, for example, is advisedly a collection of the papers 
of Austrian chemists, although, unfortunately, this does not 
yet include the whole of the work done in Austria-Hungary. 
The Gazzetta chimica ttaliana appears to contain very nearly all 
the Italian work. All that is done in Flolland is brought 
together in the Recwetl des travaux chimizue des Pays-Bas. 
France and Germany, however, each havea variety of journals. 
In France the prestige of the Academy is such that for some 
time to come it will probably be difficult to consolidate the 
interests of French chemists. In Germany, however, the Destsche 
chemische Gesellschaft isno lounger hampered by the words zz 
Berlin, which it has boldly dropped, while we still remain the 
Chemical Society of London in name ; it isto be hoped thatin the 
interests of the scientific world it will ere long acquire and quash 
the private interests by which other journals are supported. I see 
no good reason even why journals devoted to special branches 
of our subject shouid exist, and I regard the appearance, for 
example, of a special journal of inorganic chemistry as an un- 
mitigated evil. Political colouring and a tendency to adopt 
methods akin to those of the newspaper editor, of which we 
have had evidence ia one of these journals, are most undesirable 
features in science. Moreover, we cannot afford to buy every- 
thing ; and no effort should be spared to prevent our being split 
up into factions and becoming narrow-minded specialists: the 
more the student of chemistry—and every origina] worker must 
be and remain a student throughout his life—is brought directly 
into contact with the work vhich is being done in the several 
departments of his science, the betterit will be forhim ; he can- 
not and need not read everything, but do not let us deprive him 
of the opportnnity of easily indulging in a mixed diet, and of ex- 
ercising his mental faculties generally, while devoting himself 
specially to some one section of the vast subject which it is the 
privilege of the chemist to command. ; 

“To complete my scheme—which I trust is not altogether 
visionary, for so great is the toleration and sympathy between all 
true-minded scientific workers that if union be possible in any 
field of human activity it is possible in the field of science—it 
will be necessary that the Scandinavian and Danish chemists, 


' say, should unite ; and also that the Russian chemists should 


give us a ‘recueil des travaux chimiques’ in /rench, so that 
the world may no longer be deprived of the knowledge of their 
labours, which we know, from experience, are of high value. 
As to America, it would be a great achicvement if the political 
separation of our two nations could be disregarded and we were 
to unite with our cousins in establishing one journal for the pub- 
lication of the work of chemists speaking English. There would 
he no real difficulty in doing this in these days of type-written 
manuscript, the proof of which need but be revised by the 
printers’ reader. But if motives of expediency render such 
union impracticable, then it is to be hoped that steps may be 
taken to make the title American Chemical Fournal truly and 
completely significant. I hope that we shall be successful in 
arranging to co-operate with all chemists in our own colonies 
and India... . 

“ There has been much discussion during the past few months, 
especially in the columns of NaTuRE, on the question of the 
publication of physical papers, which, strange fo say, Is in a 
very inchoate condition. I feel sure that the problem will soon 
be successfully solved by the Physical Society boldly coming 
forward and undertaking to do for physics what we have proved 
can be done for chemistry ; there is no other solution possible, 
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and the needs of physics are so great that no time should be 
lost. We, in this Society, can never be too grateful to 
Professor Williamson for having led the storming party to 
victory which established our system of abstracts ; he foresaw 
that when such a scheme was successfully launched it was 
bound to become self-supporting, and such has long since proved 
to be the case. Let us hope that the physicists have at their 
disposal some one equally bold and far-sighted, who will over- 
come the fears ol the timid, and initiate a thoroughly com- 
prehensive scheme. Chemists are directly interested in the 
work, as we are bound to take notice of the progress of physics, 
and the want of an English record is much felt by us. We 
had no society with cognate aims to help us, so that the physi- 
cists are in a far stronger position than we were, as the 
Institution of Electrical lEngineers should be prepared to 
forward such a cause. J believe it will be found to be of the 
utmost importance to them to do so. Indeed, the electrical 
engineer of the present day, J fear, is fast becoming a specialist 
of the deepest dye: having had experience of several hundreds, 
I know that when a student he is most difficult to deal with, as 
he will only pay attention, even in physics, to what he believes 
to be of immediate importance to him ; as to chemistry, he will 
scarce notice it, forgetting, or not realising, that the whole 
field of electro-chemistry is yet untilled. It is, therefore, very 
necessary that no effort should be spared to make the electrical 
engineer better informed regarding physics generally. . . . 


‘' The Royal Society of London has recently issued to the 
scientific world a circular having reference to the preparation of 
complete catalogues of science by fnternational co-oferation, 
which raises questions of such importance that I do not hesitate 
to reproduce it. 

***Sir,-—The Royal Society of London, as you are probably 
aware, has published nine quarto volumes of Zhe Catalogue of 
Sctentific Papers, the first volume of the decade—1874-83— 
having been issued last year. 

‘** This catalogue is limited to fertodica/ scientific literature, 
,¢. to papers published in the transactions, &c., of societies, 
and in journals ; it takes no account whatever of monographs and 
independent books, however important. The titles, moreover, 
are arranged solely according to author's names ; and tbough the 
Society has long had under consideration the preparation of-—— 
and is hoped may eventually issue as—a key to the volumes 
already published, a list in which the titles are arranged 
according to subject-matter, the catalogue is still being prepared 
according to author’s names. Further, though the Socicty has 
endeavoured to include the titles of all the scientifie papers pub- 
lished in periodicals of acknowledged standing, the catalogue 
is—even as regards periodical literature —confessedly incom- 
plete, owing to the omission of the titles of papers published in 
periodicals of little importance or not easy of access. 

** Owing to the great development of scientific literature the 
task of the Society in continuing the catalogue, even in its 
present form, is rapidly increasing in difficulty. At the same 
lime it is clear that the progress of science would he greatly 
helped by—indeed, almost demands—the compilation of a 
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catalogue which should aim at completeness, and should contain | 


the titles of scientific publications, whether appearing in peri- 
odicals or independently. In such a catalogue the title should be 
arranged not only according to authors’ names, but also accord- 
ing to subject-matter, the text of each paper and not the title 
only being consulted for the latter purpose. And the value of 
the catalogue would be greatly enhanced by a rapid periodical 
issue, and by publication in such a form that the portion which 
pertains to any particular branch of science might be obtained 
separately, 

** Tt is needless to say that the preparation and publication of 
such a complete catalogue is far beyond the power and means of 
any single socicty. 

*'* Led by the above considerations, the l’resident and Conncil 
of the Koyal Society have appointed a committee to inquire into 
and report upon (A feaistrity of sucha catalogue being compiled 
through intermitrenal cv peration. 

“ «The Commi tee are not as yet in a position to formulate any 
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international contributions—either directly, that is, by annual 
or other subsidies—or indirectly, that is, by the guarantee to 
purchase a certain number of copies of the catalogue. 

‘* «This office should be regularly supplied with all the in- 
formation necessary for the construction of the catalogue. This 
might be done either by all periodicals, monographs, &c., being 
sent direct to the office to be catalogued there, or by various 
institutions undertaking to send in portions of the catalogue 
already prepared, or by both methods combined. 

‘© At such an office, arrangements might be made by which, 
in addition to preparing the catalogue, scientific data might be 
tabulated as they came to hand in the papers supplied. 

‘** The first step, however, isto ascertain whether any scheme 
of international co-operation is feasible and desirable. The 
Committee, accordingly, is desirous of learning the views upon 
this subject of scientific bodies and of scientific men. 

‘**We, therefore, venture to express the hope that you will be 
so good as, at some early opportunity, to make known to us, 
for the use of the Committee, your own views on the matter. 

‘* «Should the decision you report be in any way favourable to 
the scheme, may we further ask you to communicate to us, for 
the use of the Committee, any suggestions which you may 
think it desirable to make, as to the best methods of inaugurat- 
ing such a scheme, as to the constitution and means of main- 
tenance of the Central Office, as to the exact character of the 
work to be carried on there, as to the language or languages in 
which the catalogue should be published, and the like? 

“* We are, : 
“**Vour obedient servants, 
‘CNT, Foster, Secretary WS. 
‘* RAYLEIGH, Seerefary KS. 
ee], Lister, Foreign Sec. RS! 


‘' If any such scheme as is here foreshadowed could be carried 
out, it would obviously be of the greatest value to the world 
and productive of much saving, both of time and treasure, 
But the subject is full of difficulty, owing to the very numerous 
interests concerned. I trust, however, that when the time 
comes to deal with the chemical section—and, indeed, in the 
case of any future catalogue of chemical work, that we shall 
not be satished with a mere alphabetical arrangement, but that 
we shall classify the subject-matter alphabetically in sections, 
so as to lighten the labour of ascertaining the state of knowledge 
in any particular group. Already we do not know very many of 
the names recorded in our indexes, and, inthe future, we shall 
be ignorant of a still larger proportion, unless our system of 
nomenclature be made so significant that each name will explain 
itself; and in the case of an alphabetical arrangement, sub- 
stances helonging to the same group, having names with 
different initial letters, occur interspersed throughout the index: 
so that it is a matter of the greatest difficulty, if not impossible, 
by consulting such an index, to ascertain the references to all 
the members of the group. An alphabetical index also affords 
no indication of the extent to which knowledge of any particular 
group has increased during the intcrval covered by it; and, in 
fact, it only becomes of real use when provided with a key, such 
as Beilstein affords, in which the names of the known members 
of any particular group may be first looked up before consulting 
the alphabetical index. Also, in using a lengthy alphabetical 


index It is very casy to miss entries, and it is necessary to pay 
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ditinet plan by which such internatinnal co-operation might he | 


brought about ; but ut may be useful, even at the outset, to make 
the following preliminary suggestions :— 


far more attention when consulting it than is the case when one 
of limited extent is used. A 
**1 do not believe that there would be any real difficulty in 
arriving at a system of classification which, at all events, would 
limit a reference to comparatively few pages. Weare told that 
Ly the Bertillon system, dealing with the card records of 90,000 


‘ convicts, it is possible-—when the necessary measurements have 


been taken—to ascertain whether a prisoner has been before 
convicted, as it may be said, with considerable, if not absolute, 
confidence, that, in that case, his card will be found ina drawer 
containing only about 4oo, Surely, we ought 1o be able to 
devise a system which would equally limit our search.” 


TENE IWACHRES (ONE UOLIBTCE: 


Additions and Correetions to the Leeture reported last week, by 


“* The catalogue shoul! commence with papers published on | 


or after January 1, 1900, 
"A central off®e, or bureau, should be established in some 


Wels 


Dr. Ontver Loner. 


page 135, middle of first column, the ward ‘clearly ” 
ought to have been frofat/y ; for I am hy no means clear 


place, to be hereafter cho en, and should be maintained by | that the gradual discharge of negative electrification from the 
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clean surface of metals under the action of light is really a 
chemical phepomenon. It had been asserted by some experi- 
menters that the most oxidisable metals acted most powerfully, 
but my own experience renders this doubtful; F now find thar 
gold platinum and carbon discharge with very fair rapidity, and 
that nearly all substances have some discharging power. A 
few materials, cobalt among metals, discharge positive electrif- 
cation more rapidly than negative. The whole matter is there- 
fore now under investigation. 

In the foot-note to same column, end of first paragraph, the 
word ‘‘even” should be deleted. The assertion intended is 
that dried soil discharges rapidly, while damp soi] discharges 
only slowly. 

Same page, middle of second column, ‘‘two years ago” 
should be four years ago ; since Fitzgerald’s Royal Institution 
Lecture was delivered in March 1890, and reported in NATURE 
of June 19 the same year. 

Lower down, the name Kolatec, preceding that of D. E. 
Jones, has been omitted. ; 

Page 13S, second column, with reference to the reflecting 
power of different substances it may be interestiog to give the 
following numbers, showing the motion of the spot of light 
when 8-inch waves were reflected into the copper hat, the 
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angle of incidence being about 45°, by the following 

| mirrors :— 
| Sheet of window glass PeOnOL atemost (fy 
| division. 

Tkuman body 7 divisions. 

Drawing board ie 12 a 

Towel soaked with tap-water 12 ‘3 
| Tea-paper (lead ?)... é 40 as 

Dutch metal paper ens jo oF 

Tinfoil ees ee : so 55 

Sheet copper too and up against 

stops. 


Page 139. It would have been clearer if the penultimate 
paragraph, beginning ‘‘ To demonstrate,” had run thus :— 

To demonstrate that the so-called plane of polarisation of 
the radiation transmitted by a grid is at right angles to the 
electric vibration, zc. that when light is reflected from the 
boundary of a transparent substance at the polarising angle the 
electric vibrations of the reflected beam are perpendicular to 
the plane of reflection, I use, &c. 

The following is a copy of one of the wall-diagrams ; it is 
interesting as showing how numerous the now-known detectors 
of radiation are :— 


DERE GhORS TOR ADI AION: 


Physiological Cheniical Thermal Electrical Mechanical Microphonic 
j Selenium (?) 
Eye Photographic Plate Thermopile Spark Electrometer {Impulsion Cell 
| (EFertz) (Blyth and Bjerknes) (Minchin) 
X Frog’s leg Explosive Gases Bolometer { Pee | Suspended Wires Filings 
(Hertz and (Rubens and Ritter) ae i (tfertz and Boys) (Branly ) 
Ritter) (edge) 
Photo-electric cell Expanding Wire Vacuum Tube Coherer 
(Gregory) (Dragoumi-) (tEughes and Lodge) 
Thermal Junction Galvanometer 
(Klemencic) (Fitzgerald) 
Air-gap and Elec- 
troscope 
(Boltzmann) 


(Warburg and Zehnder) 


Trigger Tube 


x The cross against the frog's leg indicates that it does not appear really to respond to radiation, unless stimulated in some secondary manter. 
The names against the other things are unimportant, but suggest the persons who applied the detector to electric radiation, The query against Selenium is 


placed there because of uncertainty as to its most appropriate column. 


STUDY OF FLUID MOTION BY MEANS OF 
COLOURED BANDS. 
i his charming story of ‘‘The Purloined Letter,” Edgar 
Allan Poe tells how all the efforts and artifices of the Paris 
police to obtain possession of a certain letter, known to be ina 
Particular room, were completely baffled for months by the 
simple plan of leaving the letter in an unsealed envelope in a 
letter-rack, and so destroying all curiosity as to its contents ; 
and how the letter was at last found there by a young man who 
was not a professional member of the force. Closely analogousto 
this is the story I have to set before you to-night—how certain 
mysteries of fluid motion, which have resisted all attempts to pene- 
trate them, are at last explained by the simplest means and in 
the most obvious manner. 

This indeed is no new story in science. The method adopted 
by the minister, J., to secrete his letter appears to be the 
favourite of nature in keeping her secrets, and the history of 
science teems with instances in which keys, after being long 
sought amongst the grander phenomena, have been found at 
last not hidden with care, but scattered about, almost openly, 


in the most commonplace incidents of everyday life which have 
excited no curiosity. 


1 A lecture delivered at the Royal tnstitution of Great Britain by Prof. 
Osborne Reynolds, F.R.S. 
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This was the case in physical astronomy—to which I shall 
return after having reminded you that the motion of matter in 
the universe naturally divides itself into three classes. 

(1) The motion of bodies as a whole—as a grand illustration 
of which we have the heavenly bodies, or more humble, but 
not less effective, the motion of a pendulum, or a falling body. 

(2) The relative motion of the different parts of the same 
fluid or elastic body—for the illustration of which we may goto 
the grand phenomena presented by the tide, the whirlwind, or 
the transmission of sound, but which is equally well illustrated 
by the oscillatory motion of the wave, as shown hy the motion 
of its surface and by the motion of this jelly, which, although 
the most homely illustration, affords by far the best illustration 
of the properties of an elastic solid. 

(3) The inter-motions of a number of bodies amongst each other 
—to which class belong the motions of the molecules of matter 
resulting from heat, as the motions of the molecules of a gas, 
in illustration of which I may mention the motions of indi- 
viduals in a crowd, and illustrate by the motion of the grains 
in this bottle when it is shaken, during which the white grains 
at the top gradually mingle with the black ones at the bottom— 
which inter-diffusion takes an important part in the method of 
coloured bands. 

Now of these three classes of motion that of the individual 
body is incomparably the simplest. Yet, as presented in the 
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phenomena of the heavens, which have ever excited the 
greatest curiosity of mankind, it defied the attempts of all 
philosophers for thousands of years, until Galileo discovered 
the laws of motion of mundane matter. It was not until he 
had done this and applied these laws to the heavenly bodies 
that their motions received a rational explanation. Theo 
Newton, taking up Galileo’s parable and completing it, found 
that its strict application to the heavenly bodies revealed the 
law of gravitation, and developed the theory of dynamics. 

Next to the motions of the heavenly bodies, the wave, the 
whirlwinds, and the motions of clouds, had excited the philo- 
sophical curiosity of mankind from the earliest time. Both 
Galileo and Newton, as well as tbeir followers, attempted to 
explain these by the laws of motion, but, although the results 
so obtained have been of the utmost importance in the develop- 
meat of the theory of dynamics, it was not till this century that 
any considerable advance was made in the application of this 
theory to the explananon of fluid phenomena; and although 
during the Jast fifty years splendid work has been done, work 
which, in respect of the mental effort involved, or the scientific 
importance of the results, goes beyond that which resulted in 
the discovery of Neptune, yet the circumstances of fluid motion 
are so obscure and complex that the theory has yet been inter- 
preted only in the simplest cases. 

To illustrate the difference between the interpretation of the 
theory of heavenly bodies and that of fluid motion, I would call 
your attention to the fact that solid bodies, on the hehaviour of 
which the theory of the motion of the planets is founded, move 
as one picce, so that their motion is exactly represented by 
the motion of their surfaces; that they are not affected with 
apy internal disorder which may affect their gencral motion. 
So surely is this the case that even those who have never heard 
of dynamics can predict with certainty how any ordinary body 
will behave under any ordinary circumstances, so much so that 
any departure isa matter of surprise. Thus | have here a cube 
of wood, to one side of which a string is attached. Now hold 
it on one side, and you naturally suppose that when I let go 
holding the string it will turn down so as to hang with the 
string vertical; that it does not do so is a matter of surprise. 
I place it on the other side, and it still remains as T olace it. If 
1 swing it as a pendulum it does not behave like one. 

Would Galileo have discovered the laws of motion had his 
pendulum behaved Jike this? Why is its motion peculiar? 
‘There is internal motion. Of what sort? Well, I think my 
illustration may carry more weight if I do not tell you ; you can 
all, ] have no doubt, form a good idea, It is not fluid motion, 
or 1 should feel bound to explain it. You have here an ordinary- 
looking object which behaves in an extraordinary manner, 
which ts yet very decided and clear, to judge by the motion of 
its surface, and from the manner of the motion ] wish you to 
judge of the cause of the observed motion. 

This is the problem presented hy fluids, in which there may 
be internal motion which has to be taken into account before 
the motion of the surface can be explained. You can see no 
more of what the motion is within a homogencous fluid, how- 
ever opaque or clear, than you can see what is going on within 
the box. Thus without colour bands the only visual clue to 
what is going on witbin the fluids is the motion of their bound- 
ing surfaces. Nor is this all; in most cases the surfaces which 
bound the fluid are immovable. 

In the case of the wave on water the motion of the surface 
shows that there is motion, but because the surface shows no 
wave it does not do to infer that the fluid is at rest, 

The only surfaces of the air within this room are the surfaces 
of the floor, walls, and objects within it. By moving the 
objects we move the air, but how far the air is at rest you can- 
not tell unless it is something fainiliar to you. 

Now I wall ask you to look at these balloons. They are 
familiar ol¥ects enough, and yet they are most sensitive anemo- 
meters, more fensilive than anything else in the room ; but even 
they «lo net show any motion ; cach of them forms an internal 
Dounding surface of the air. T 'end an aerial mevenger to them, 
anda small but energetic motion is seen by which it acknow- 
ledges the mewsage, and the same message travels through 
the rest, as if a “host touched them. It is a wave that 
moves them. Youde not feel it, and, but for the surfaces of 
the air formed by the balloons, would have no notion of its 
existence. 

In this tank of beantifully clear distilled water, 1 project a 
heavy ball in from the end, and it shows the existence of the 
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water by stopping almost dead within two feet. The fact that 
it is stopped by the water, being familiar, does not raise the 
question, Why does it stop ?—a question to which, even at the 
present day, a complete answer is not forthcoming. The question 
is, however, suggested, and forcibly suggested, when it appears 
tbat with no greater or other evidence of its existence, 1 can 
project a disturbance through the water which will drive this 
small disc the whole length of the tank. 

I have now shown instances of fluid motion of which the man- 
ner is in no way evident without colour bands, and were revealed 
by colour bands, as I showed in this room sixteen years ago. At 
that time Tf was occupied in setting before you the manners of 
motion revealed, and I could only incidentally notice the means 
by which this revelation was accomplished. 

Amongst the ordinary phenomena of motion there are many 
which render evident the internal motion of fluids. Small 
objects suspended in the fluid are importaot, and that their im- 
portance has Jong been recognised is shown by the proverb— 
straws show which way the wind blows. Bubbles in water, 
smoke and clouds, afford the most striking phenomena, and it 
is doubtless these that have furnished philosophers with such 
clues as they have had. But the indications furnished by these 
phenomena are imperfect, and, what is more important, they 
only occur casually, and in general only under circumstances 
of such extreme complexity that any deduction as to the elemen- 
lary motions involved is impossible, They afford indication of 
commotion, and perhaps of the general direction in which the 
commotion is tending, but this is about all. : 

For example, the different types of clonds ; these have always 
been noticed, and are all named, And it is certain that each 
type of clouds is an indication of a particular type of motion 
in the air; but no deductions as to what definite manner of 
motion is indicated by each type of cloud have ever been 
published. { 

Before this can be done it is necessary to reverse the problea 
and find to what particular type of cloud a particular manner — 
of motion would give rise. Now a cloud, as we see it, does not — 
directly indicate the internal motion of which it is the result. — 


' As we look at clouds, it is not in general their motion that we 


. motions. 


notice, but their figure. It is hard to sec that this figure changes _ 
while we are watching a cloud, though such a change is con- 
unually going on, but is apparently very slow on account of the 
great distance of the cloud and its great size, However, types 
of clouds are determined by their figure, not by their motion. 
Now what their figure shows is not motion, but it is the history 
or result of the motion of the particular strata of the air in and 
through surrounding strata, Ilence, to interpret the figures 
of the clouds we must study the changes in shape of fluid — 
masses, surrounded by fluid, which result from parca 


The ideal in the method of colour bands is to render streaks — 
or lines in definite position in the fluid visible, without in 
any way otherwise interfering with these properties as part 
of the homogeneous tluid. If we could by a wish create 
coloured lines in the water, these would he ideal colour bands, 
We cannot do this, nor can we exactly paint lines in the air or 
water. 

1 take this ladle full of highly coloured water, lower it slowly 
into the surface of the surrounding water till that within is 
level with that without ; then turn the ladle carefully round the 
coloured water ; the mass of coloured water will remain where 
placed. 

I distribute the colour slowly. It does not mix with the clear 
water, and although the lines are irregular they stand out very 
beautifully. Their edges are sharp here. But in this large 
sphere, which was coloured before the fecture, although the 
coloured lines have generally kept their places, they have, as it 
were, swollen out and become merged in the surrounding water 
in consequence of molecular motion, The sphere shows, how- 
ever, one of the rarest phenomena in nature—the internal state 
in almost absolute internal rest. The forms resemble nothing 
so much as stratus clouds, as seen on a summer day, though the 
continuity of the colour bands is more marked. A mass of 
coloured water once introduced is never broken. The discon- 
tinuity of clouds is thus scen to be due to other causes than mere 
motion, 

Now, having called our attention to the rarity of water at 
rest, | will call your attention to what is apt to hea very strike 
ing phenomena, namely that when water is contained, like this, 
in a spherical vessel of which you cannot alter the shape, it Is 
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impossible by moving the vessel suddenly to set up relative 
motion in the interior of the water. I may swing this vessel 
about and turn it, but the colour band in the middle remains as 
it was, and when I stop shows the water to be at rest. 

This is not so if the water has a free surface, or if the fluid is 
of unequal density. Then a motion of the vessel sets up waves, 
and the colour band shows at once the beautifully lawful 
character of the internal motion. The colour bands move hack- 
wards and forwards, showing how the water is distorted like a 
jelly, and as tbe wave dies out the colour bands remain as they 
were to begin with. 

This illustrates one of the two classes of internal motion of 
water or fluid. Wherever fluid is not in contact with sur- 
faces over which it has to glide, or which surfaces fold on them- 
selves, the internai motions are of this purely wave character. 
The colour bands, however much they may be distorted, cannot 
be relatively displaced, twisted, or curled up, and in this case 
motion in water once set up continues almost without resistance. 
That wave motion in water with a free surface, is one of the most 
difficult things to stop is directly connected with the difficulty of 
setting still water in motion ; in either case the influence must 
come through the surfaces. Thus it is that waves once set up 
will traverse thousands of miles, establishing communication 
between the shores of Europe and America, Wave motion in 
water is subject to enormously less resistance than any other 
form of material motion. 

In wave motion, if the colour bands are across the wave 
they show the motion of the water; nevertheless, their chief 
indication is of the change of shape while the fluid is in motion. 

Thisis illustrated in this long bottle, with the coloured water 
less heavy than the clear water. If 1 lay it down in order to 
establish equilibrium, the blue water has to leave the upper end 
of the bottle and spread itself over the clear water, while the 
clear water runs under thecoloured. This sets up wave motion, 
which continues after the bottle has come to rest. But as the 
colour bands are parallel with the direction of motion of the 
waves, the motion only becomes evident in thickening and bend- 
ing of the colour bands. 

The waves are entirely between the two fluids, there heing no 
motion in the outer surfaces of the bottle, which is everywhere 
glass. They are owing to the slight differences in the density 
of the fluids, as is indicated by the extreme slowness of the 
motion. Of such kind are the waves in the air, that cause the 
clonds which make the mackerel sky, the vapour in the tops of 
the waves being condensed and evaporated again as it descends 
showing the results of the motion. 

The distortional motions, such as alone occur in simple wave 
motion,or where the surfaces of the fluid do not fold in on them- 
selves, or wind in, are the same as occur in any homogeneous 
continuous material which completely fills the space between 
the surfaces. 

Tf plastic materia] is homogeneous in colour it shows nothing 
as to the internal motion ; but if I take a lump built of plates, 
blue and white, say a square, then I can change the surfaces to 
any shape without folding or turning the lump, and the coloured 
bands which extend throughout the lump show the internal 
changes. Now the first point to illustrate is that, however I 
change its shape, if I hring it back to the original shape the 
colour bands will all come back to their original positions, and 
there is no limit to the extent of the change that may thus be 
effected. I may roll this out to any length, or draw it out, and 
the diminution in thickness of the colour bands shows the 
extent of the distortion. This is the first and simplest class 
of motion to which fluids are susceptible. By this motion alone 
elements of the fluid may be, and are, drawn out to in- 
definitely fine lines, or spread out in indefinitely thin sheets, 
but they will remain of tbe same general figures. 

By reversing the process they change back again to the original 
form. No colour band can ever be broken, even if the outer sur- 
face be punched in till the punch head comes down on the table ; 
still al] the colour bands are continuous under the punch, and 
there is no folding or lapping of the colour bands unless the 
external surface is folded. 

The general idea of mixture is so familiar to us that the vast 
generalisation to which these ideas afford the key, remains un- 
Noticed. That continued mixing results in uniformity, and that 
uniformity is only to be obtained by mixing, will be generally 
acknowledged, but how dceply and universally this enters into 
all the arts can but rarely have been apprehended. Does it 
ever occur to any one that the beautiful uniformity of our textile 
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fabrics has only been ohtained by the development of processes 
of mixing the fibres? Or, again, the uniformity in our con- 
struction of metals; has it ever occurred to any one that the 
inventions of Arkwright and Cort were but the application of 
the long-known processes by which mixing is effected inculinary 
operations? Arkwright applied the draw-rollers to uniformly 
extend the length of the cotton sliver at the expense of the 
thickness ; Cort applied the rolling-mill to extend the length of 
the iron bloom at the expense of its breadth ; but who invented 
the rolling-pin by which the pastrycook extends the length at 
the expense of the thickness of the dough for the pie-crust ? 

In all these processes the object, too, is the same throughout 
—to obtain some particular shape, but chiefly to obtain a uni- 
form texture. To obtain this nicety of texture it is necessary 
to mix up the material, and to accomplish this it is necessary to 
attenuate the material, so that the different parts may be brought 
together. 

The readiness with which fluids are mixed and uniformity 
obtained is a byword ; but it is only when we come to see the 
colour bands that we realise that the process by which this is 
attained is essentially thesame as that so laboriously discovered 
for the arts—as depending first on the attenuation of each 
element of the tluid—as I have illustrated by distortion. 

In fluids, no less than in cooking, spinning and rolling—this 
attenuation is only the first step in the process of mixing—all 
involve the second process, that of folding, piling, or wrapping, 
by which the attenuated layers are brought together. This 
does not occur in the pure wave motion of water, and constitutes 
the second of the two classes of motion. Ifa wave on water is 
driven beyond a certain height it leaps or breaks, folding in 
its surface. Or, if 1 but move a solid surface through the 
water it introduces tangential motion, which enables the 
fluid to wind its elements round an axis. In these ways, and 
only in these ways, we are released from the restriction of not 
turning or lapping. And in our illustration, we may fold up 
our dough, or lap it—roll it out again and Jap it again ; cut up our 
iron bar, pile it, and roll it out again, or bring as many as we 
please of the attenuated fibres of cotton together to be further 
drawn. It may be thonght that this attenuation and wrapping 
will never make perfect admixture, for however thin each 
element will preserve its characteristic, the coloured layers will 
be there, however often I double and roll out the dough. This 
is true. But in the case of some fluids, and only in the case of 
some fluids, the physical process of diffusion completes the ad- 
mixture. These colour bands have remained in this water, 
swelling but stil] distinct ; this shows the slowness of diffusion, 
Yet such is the facility with which the tluid will go through the 
process of attenuating its elements and enfolding them, that by 
simply stirring them with a spoon these colour bands can be 
drawn and folded so fine that the diffusion will be instantaneous, 
and the fluid become uniformly tinted. Al) internal fluid 
motion other than simple distortion, as in wave motion, is a 
process of mixing, and it is thus from the atts we get the clue 
to the elementary forms and processes of fluid motion. 

When I put the spoon in and mixed the fluid you could not 
see what went on—it was too quick. To make this clear, it is 
necessary that the motion should be very slow. The motion 
should also be in planes, at right angles to the direction in 
which you are looking. Suchis the instability of fluid that to 
accomplish this at first appeared to be difficult. At last, 
however, as the result of much thought, I found a simple 
process which I will now show you, in what I think is 
a novel experiment, and you will see, what I think 
has never been seen before by any one but Mr, Foster and 
myself, namely, the complete process of the formation of a 
cylindrical vortex sheet resulting from the motion of a solid 
surface. To make it visible to all { am obliged to limit the 
colour band to one section of the sheet, otherwise only those 
immediately in front would be able to see between the convolu- 
tion of the spiral. But you will understand that what is seen 
is a section, a similar state of motion extending right across the 
tank. From the surface you see the plane vance extending half- 
way down right across the tank ; this is attached to a float. 

T now institute a colour band on the right of the vane out of 
the tube. There is no motion in the water, and the colour 
descends slowly from the tube. 1] now give a small impulse to 
the float to move it to the right, and at once the spiral form is 
seen from the tube, Similar spirals would be formed al! across 
the tank if there were colours. The float has moved out of the 
way, leaving the revolving spiral with its centre stationary, 


104 


showing tbe horizontal axis of tbe spiral is half-way between the 
bottom and surface of the tank, in whicb the water is now 
simply revolving round this axis. 

This is the vortex in its simplest and rarest form for a vortex 
cannot exist with its ends exposed’. Likean army it must have 
its flanks protected; hence a straight vortex can only exist 
where it has two surfaces to cover its flanks, and parallel ver- 
lical surfaces are not common in nature. The vortex can bend, 
and, witha horse shoe axis, can rest both its flanks on the same 
surface, as this piece of clay, or unite its ends with a ring axis, 
which is its commonest form, as in the smoke ring. In both 
these cases the vortex will be in motion through the fluid, and 
less easy to observe. 

These vortices have no motion beyond the rotation because 
they are half-way down the tank. If the vane were shorter 
they would follow the vane; if it were longer they would 
leave it. 

In ths same way, if instead of one vortex there were two 
vortices, with their axis parallel, extending right across, the 
one above another, they would move together along the tank. 

I replace the float by another which has a vane suspended 
from it, so that the water can pass both above and below tbe 
vane extending right across the middle portion of the tank. In 
this case I institute two colour bands, one to pass over the top, 
the other underneath the vane, which colour bands will render 
visible a section of each vortex just as in the last case. I now 
sel the flaat in motion, and the two vortices turn towards each 
other in opposite directions. They are formed by the water 
moving over the surface of the vane, downwards to get under it, 
upwards to get over it, so that the rotation in the upper vortex 
is mpposite to that in the lower. All this is just the same as 
befure, but instead of these vortices standing still as before, they 
follow at a definite distance from the vane, which continues its 
mation along the tank without resistance. 

Now this experiment shows, in the simplest form, the sodus 
operand’ by which internal waves can exist in fluid without any 
motion in the external bouadary. Not only is this plate moving 
flatwise through the water, but it is followed by all the water, 
coloured and uncoloured, enclosed in these cylindrical vortices. 
Now, although there is no absolute surface visible, yet there is a 
definite surlace which encloses these moving vortices, and 
separates them from the water which moves out of their way. 
This surface will be rendered visible in another experiment ] 
shall show you. Thus, the water which has only wave motion 
is bounded bya definite surface, the motion of which corresponds 
to the wave ; but inside this closed surface there is also water, 
so that we cannot sec the surface, and this water inside is moving 
round and round, but so that its motion at the bounding surface 
is everywhere the same as that of the outside water. 

The two masses of water do not mix. ‘That outside moves 
out of the way of and past the vortices over the bounding sur- 
face, while the vortices move round and round inside the surface 
in such a way that it is moving in exactly the same manner at 
the surface as the wave surface outside. 

This is the key to the internal motion of water, You cannot 
have a pure wave motion inside a mass of fluid with its boundaries 
at rest, but you have a compound motion, a wave mation out- 
side, and a vortex within, which fulfils the condition that there 
shall be no sliding of the fluid over fluid at the boundary. 

-\ means which 1 hope may make the essential conditions of 
this motion clearer occurred to me while preparing this lecture, 
anc to this I will now ask your attention, I have here a num- 
her of layers of cottan-wool (wadding). Now ] can foree any 
hody along between these layers of wadding. They yield, as by 
a wave, and let it zo through ; but the wadding must slide over 
the surface nf the body so moving through it. And this it must 
not do if it illustrate the conditions of fluid motion. Now, there 
is one way, and only one way, in which material can be got 
through between the sheets of wadding without slipping. It 
must roll through ; bit this is not enough, because if it rolls on 
the under surface tt will be slipping on the upper. But if we 
have two rollers, one on the top of the other, between the sheets, 
then the lower roller rolls on the bottom sheet, the upper roller 
ralls azainstthe upper sheet, so that there isno slipping between 
the rollers or the wadding, and, equally important, there is no 
slipping between the rollers as they roll on each other. 1 have 
only to place a sheet of canvas between the rollers and draw it 
through; both the Sannel rollers roll on the canvas and on the 
wadding, which they pass through without slipping, causing the 
wa lding (> move ina wave outsile them, and affording a com- 
plete parable of the vortex motion. 
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I will now show by colour bands some of the more striking 
phenomena of internal motion, as presented hy nature's 
favourite form of vortex, the vortex ring, which may he de- 
scribed as two horse-shoe vortices with their ends founded on 
each other, 

To show the surface separating the water moving with the 
vortex from that whieh gives way outside, 1 discharge from this 
orifice a mass of coloured water, which has a vortex ting in it 
formed by the surface, as already described. Yon see the 
beautifully-defined mass moving on slowly through the fluid, 
with the proper vortex ring motion, but very slow. It will not 
go far before a change takes place, owing to the diffusion of 
the vortex motion across the bounding surface ; then the coloured 
surface will be wound into the ring which will appear. The 
mass approaches thediscin front. It cannot pass, but will come 
up and carry the disc forward ; but the disc, although it does not 
destroy the ring, disturbs the motion. 

If I send a more energetic ring, it will explain the phenomenon 
I showed you at the beginning of this lecture ; it carries the dise 
forward as if struck with a hammer. This blow is not simply 
the weight of the coloured ring, but of the whole moving mass 
and the wave outside. The ring cannot pass the disc without 
destruction with the attendant wave. 

Not only can a ring follow a disc, but, as with the plane 
vane, so with the disc ; if we start a disc, we must start a ring 
behind it. 

T will now fulfil my promise to reveal the silent messenger I 
sent to those balloons. The messenger appears in the form ofa 
large smoke ring, which is a vortex ring in air rendered visible 
by smoke instead of colour. The origination of these rings has 
been carefully set so that the balloons are beyond the surface 
which separates the moving mass of water from the wave, so that 
they are subject tothe wave motion only. If they are within 
this surface they will disturb the direction of the ring, if they do 
not break it up. 

These are, if ] may say so, the phenomenal instances of in- 
ternal motion of fluids. Phenomenat in their simplicity, they 
are of intense interest, like the pendulum, as furnishing the clue 
tothe more complex. It is by the light we gather from their 
study that we can hope to interpret the parable of the vortex 
wrapped up in the wave, as applied to the wind of heaven, and | 
the grand phenomenon of the clouds, as well as those things 
which directly concern us, such as the resistance of our ships. 
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Oxrorp,—The Curators of the University Chest have been 
authorised by Congregation to pay the following sums. 

To the Delegates of the Museum, asum of £140 for cach of 
the years 1894, 1895, for the general expenses of the Museum. 

Yo the Curators of the Botanic Garden a sum not exceeding 
£200, to provide for expenses incurred in connection with the 
erection of new houses in the garden. 

The Curators of the University Chest have been authorised 
toexpend a sum nat exceeding £700 in making the rooms in 
the south corridor in the Museum, and the lolts over them, 
available for the use of the Ilope l’rofessor of Zoology, and to 
pay to the Hope Professor of Zoology, in addition to the statut- 
able prant, the sum of £109 for cach of the years 1894 1898, 
to provide for the salary of the attendant and other expenses of 
the Department. 

The Delegates of Local Examinations have approved of the 
introduction of a new examination in the course for junior can- 
didates in elementary physiology and hygiene. 

Amongst those on whom it is proposed to confer the honorary 
degree ot D.C.L. at the Euccnia, is the name of Mr, lrancis 
Galton, F.K.S. 

One or more Natural Science emyships, and Natural 
Science Exhibitions will be awarded by Magdalen College in 
October this year, the examination to commence on Tuesday, 
October 9. P 

At Wadham College, in the Scholarship examinations which 
will begin on Thursday, November 29, no papers in natural 
science will be set, but in the election to one of the Exhibitions 
preference will be given toa any candidate who shall undertake to 
read for honours in natural science, and to proceed to a degree 
in mechcine in the University of Oxford. ; 

At Keble College an election will be held to one Scholarship 
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in natural science of the value of £60 per annum, with labora- 
tory fees not exceeding £20 per annum, on December 11 next. 
The examination will consist of papers in biology and che- 
mistry, and all inquiries respecting the examination should be 
addressed to Mr. W. Ilatchett Jackson, Keble College. The 
examination will begin on Thursday, December 6. 

Mr. R. Warington, F.R.S., has been elected to the Sibthorpian 
Chair of Rural Economy, in succession to Sir John Gilbert. 


CAMBRIDGE.—This year, for the first time on record, there 
is a bracket of two for the Senior Wranglership. In 1887 four 
names were bracketed for the highest place. These are the 
only instances in which the Senior Wrangler of the year has not 
stood ‘‘alone in his glory.” Messrs. W. S. Adie and W. F. 
Sedgwick, both of Trinity College, share the honour. There 
is one lady wrangler, Miss E. H. Cooke, of Girton, who is 
bracketed twenty-eighth. In the second part of the Mathe- 
matical Tripos, a lady of Newnham, Miss A. M. J. E. Johnson, 
who was between filth and sixth in the first part last year, heads 
the list, as she is placed alone in the first division of the first 
class. The Tyson Medal, for astronomy, offered this year for 
the first time, is not awarded. 

Seven names appear in the first list of the Mechanical Sciences 
Tripo, all three of those in the first class haviog already taken 
the B.A. degree on some other examinination. 

The Warkness Studentship in Geology has failed of award, 
in the absence of candidates. 

The degree of Sc.D. is to be conferred on Professor Demetri 


accept the honour when it was offered him in 1889. 

The following are appointed examiners for the new diploma 
in Agricultural Science: W. F. Darwin, Mr, W. G. P. Ellis, 
Professor Liveing, Mr. T. B. Wood, Professor Foster, Mr. A. 
Eichholz, Mr. A. E. Shipley, Mr. C. Warburton, Professor 
Uughes, Mr. P. Lake, Mr. O. P. Fisher, Mr. E. Clarke, and 
Mr. R. Menzies. 


Tue Scottish Association for the Promotion of Technical 
and Secondary Education have presented a memorial to Mr. 


theevening. It is pointed out that originally arranged, as they 
were, to suit the convenience of artisan pupils who could not be 
} expected to attend during the day, these evening examinations 


secondary and higher grade schools. While, therefore, fully 


ing as heretofore, the memorialists urge the desirability of pro- 
vision being made by the Department for the examination, 
within school hours, of pupils attending day schools. 


SiR PHiLte MaGNus has been appointed to represent the 
University of Tondon at the bicentenary celebration of flalle 
University, to be held in August next. 


SOMENTAIERE SIBOIUM ES, 


Bulletin del Académie Royale de Belgique, No. 3.—lExperi- 
mental demonstration of the purely accidental character of the 
critical state, by P. de Ifeen. A small quantity of amylene 
was introduced into the bottom of a tube, and surmounted by 
mercury, the tube being so thin that the mercury remained at 
the top. The tube was placed inside a box with glass windows, 
which was then heated to temperatures ranging from 201° C., 
the critical temperature of amyleae, to ahont 350°. The tube 
Was connected at the top with a Cailletet compression apparatus. 
It was found that even under pressures less than 5 atmospheres 
the amylene could be heated to 350° without evaporating, 
The critical state, characterised by turbulent movements, was 
never exhibited, but if by some accident a small quantity of 
vapour was formed the critical state set in at once. ‘[he author 
concludes that the critical state consists of a non-homogeneous 
mixture of ‘‘liquidogenic”’ and ‘‘gazogenic”’ molecules. Ata 
ertain high temperature, estimated for most liquids at Soo® or 
joo", the tormer are completely dissociated, anit the pressure- 
rolume curve becomes a simple isothermal. But the state of a 
uid is not defined by pressure and temperature alone, 
Mice at the critical temperature, and at zero pressure, 
he volume can vary from unity to 
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relating to the properties of carbon bisulphide, by II. 
Arctowski. The boiling point of pure carbon bisulphide is 
46°°27, but this rises steadily during the process of determining 
it. The bisulphide is partially decomposed by the sun's rays, 
by moist air, and by a slight elevation of temperature continued 
for some time.—On the solubilities of tbe haloid salts of 
mercury in carbon bisulphide, by the same author. ‘hese salts 


‘show different solubilities, the iodide being the most, and the 


chloride the least soluble. The solubilities show a point of 
upward inflection atabout 15°C, From 15° to — 10° the lines of 
solubility converge in such a manner that il produced they 
would meet the axis of solubilities at a point corresponding to 
~ 25°.—Some experiments in experimental pathological embry- 
ology, by P. Francotte. Some ova of Leftoflana tremellaris 
were opened with a find steel point to admit schizomycetes. 
The microbes were either digested or excreted. The author 
concludes that microbian diseases caanot be transmitted by 
either ova or spermatozoa. 


THE Meteorologische Zettschrift for May contains a discussion 
of the results of meteorological observations on the Pic du 
Midi, by Dr. F. Klengel. The observations dealt with are those 
made during the years 1874-81 (excepting 1877), at the Plantade 
Station, situated at a Pass, at an elevation of 7760 feet, and 
they furnish important materials respecting the climatic 
peculiarities of the high Pyrenees. The mean temperature was 


| 34°°2 ; the absolute minimum was — 11°*2 in Jauuary 1878, aad 


Ivanovitch Mendeléef, of St. Petersburg, who was not able to | 


Acland asking that the vearly examinations of the Depart- | 
ment of Science and Art shall be held in the day as well as in ° 


are now taken by large and increasing numbers of pupils of ' 


recognising the necessity which exists for examinations in all | 
stages of art and science subjects being continued in the even- — 


the maximum 77°4, in August 1881, Frost was observed on 
an average on 224 days in the year; the absolute maxima in all 
months,were above 32°, and the minima mostly below 32’, even 
in July and August. The rainfall was exceedingly copious, 
amounting in the year to no less than 93°5 inches, a quantity 
which is only equalled at a fewother places in Europe. The 
wettest month was April, with 1S inches, and the dryest July, 
with 2°7,inches. The distribution of rainfall throughout the year 
was extremely irregular ; the number of wet days in the year 
amounted to 184. | The most prevalent winds were from north- 
west, 25 per cent.,and from south-west, 23 per cent. The 
French Meteorological Office has published in its dxzales the 
observations made at the summit of the mountain since October 
18S1, ata still greater altitude ; these will, no doubt, be dealt 
with in a subsequent paper. 


SOCIETIES AND ACADEMIES. 
Lonpon. 
Royal Society, May 24.—‘‘ Measurements of the Absolute 
Specitic Resistance of pure Electrolytic Copper.” By J. W. 


Swan and J. Rhodin. 
This paper is a record of measurements of the absolute 


specific resistance and temperature coefficient of pure 
electrolytic copper. The authors compared a large num- 
ber of differeat specimens of electrolytic copper. Several 


of the specimens were at first roughly examined, and the best 
chosen for further investigation. The best of these was then 


, electrolytically refined. This, without previous fusion, was drawn 


infinity.—Facts | abnormally warm air of the day. 


through sapphire dies to the requisite diameter, and the result- 
ing wire subjected to careful measurements. The first speci- 
men, ‘*A,” was measured both when hard and also alter 
annealing at a red heat in an atmosphere of carbon dioxide 
gas; the second sample, ‘‘ B,” was only examined after anneal- 
ing. ‘lhe authors took extreme care in finding the dimensions 
of the wires and the temperatures at which they were 
measured. 

The values of the two specimens in C.G.S. units were as 
follows, the deasity being $9587 at 15° C. 


Absolute specific Temp. 
resistance. coefficient. 
C.G.S. units, ay, 
Sample A. flard, as drawn...... 1603 0700408 
- A. Soft, as annealed.... 1566 o"00418 
5D B. Soft, as annealed.... 1559 00415 


May 31.—‘' On Rapid Changes of Atmospheric Temperature, 
especially during Fohn, and the Methods of observing them.” 
By J. ¥. Buchanan, I. R.S. 

In July 1893, on the west coast of Scotland, fuhn of a well- 
defined type prevailed. Tt was characterised by puffs of very 
hot air occurring every two or three minutes in the midst of the 
On July 7 and $ these Lot 
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puffs were felt very strongly, and especially on the water, At- 
tempts to measure their temperature witha thermometer proved 
unavailing, as their temperature was so high and their duration 
so short that the thermometer had only begun to rise when the 
heating cause had passed. Between August 18 and 23 exactly 
the same character of weather was observed in the valleys 
around Pontresina in the Engadine. The hot puffs were very 
remarkable. The weather was recognised by the people as 
‘fohn.” Tlere the inadequacy of the thermometer as usually 
employe | was again apparent. Observations were made on the 
exchange of heat taking place between the hot fohn wind and 
the Morteratsch glacier over which it was blowing. The tem- 
perature of the air was observed ata station on the glacier, and 
al astation at the same altitude on the mountain at its side. 
The temperature of the air at the land station was found very 
variable, altering as much as 2 C. in five minutes, By making 
a number of observations during quarter of an houra mean value 
was obtained for comparison with the temperature over the ice. 
On Jand the average temperature of the air tn the afternoon was 
16°5 C. : over the ice, and at a height of one metre above it the 
temperature was 10° C., and when the thermometer was laid 
horizontally with its bulb at distances between two centimetres 
and two millimetres from the ice, the lowest temperature of the 
air in that position was §°°5 and the highest 7°°5. The wind 
blew over the glacier at a speed of eight to ten kilometres per 
hour, and was a fresh breeze, which might have been expected 
to thoroughly mix the air, yet the result of repeated observations 
showed that well-defined temperature gradients were produced 
an! maintained in the air between the ice and a height of a 
metre ahove it. Between one metre and one millimetre above 
the ice the gradient is moderate, averaging 3°°5 per metre. In 
the thin layer next the ice the gradient is precipitous, 
occurrence of the highly-heated puffs of air due to the fohn 
directed attention to the measurement of rapid variations of 
temperature generally. .An approximation was made to their 
estimation by noting the rate at which the thermometer hegan 


to rise in one of these puffs, and then determining experiment- | 


ally the exeess of temperature of the air required to produce 
this effect. This could not be satisfactorily done at the time, 
but attention was paid to it later. 

This method seemed to be the only one by which ordinary 
thermometers can he made to indicate truthfully changes of 
temperature which are not extremely slow. The method was 
applied in the ease ofa series of temperatures observed at very 


ihe 
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close intervals during the first two hours after sunrise oo several | 


days in February at St. Moritz. The temperature of a ther- 
mometer freely exposed to the north was observed at intervals 
of twenty seconds. These are summarised in a table. The 
temperature exhibited generally two falls for every three to fonr 
tives ; the largest rise or fall in twenty seconds was o°°5 C. 
rom careful experimens on the rate of cooling of the 
thermometer, both in a room and in the open air when the air 
was “til, it resulted that (» produce a rise of temperature of °5 
in twenty seconds, the temperature of the air at the beginning 
of the interval must have been at least 27:25 C. bigher than 
that of the thermometer at the same instant. If there had been 
a fal] of the same amount, then the temperature of the air must 
have Leen as much Jower than that of the thermometer at the 
beginning of the interval. So that if, in any two cansecutlive 
mtervals of twenty seconds, the thermome‘er showed a rise of 
0 *5 and a fall of the same amount, the apparent temperature of 
the air at the beginning and the end of the interval is the same, 
whereas the trne temperatures differ by 2 . 2°25 - 0°5 or 
qo. A table is given in the paper of the temperatures 
observed atintervals of twenty seconds during a few minutes on 
February 26, when the variations were considerable. “The 
di ferences of temperatures required to produce the observed 
changes are given, and from them the amended or trne tem. 
peretures are deduced and tabulated. he true variations of 
temperature are naturally moch more abrupt than the ap- 
parent ones, 

The coneloding part of the paper deals with the employment 
of the thermometer as a calorimeter. Mor this purpose tt is 
nicewsary, besides the rate of cooling, to know the "thermal 
mass ar water valneofthe bulb.  .\ method is tndicated by 
which this can he ascertained with very considerable acenracy 
Ly the meavurement of the volume of the bulb. The cireum- 
ferener of the bulb 1 best determined by winding fine thread 
round it in acloe spiral for a certain oumber of turns, then 
measuring the length of the unrolled threall. When the specifie 
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heat of mercury and that of ordinary glass are expressed in terms 
of unit volume they are very nearly identical ; namely, o-449 
for mercury, and 07466 for glass. It is clear that if the mean 
of the two is taken to represent the specific heat of the 
bulb, an error of not more than two per cent. is made in the 
extreme case when the bulb consists of all mereury or all glass. 
When the thermal mass and the rate of cooling of a thermometer 
have been determined, its usefulness as a metereological — 
instrument is increased manifold. 


Chemical Society, May 17.—Dr. Armstrong, President, 
io the chair.—The following papers were read :—The influene 
of moisture on chemical change, by 1]. B. Baker. Highl 
purified lime and carefully dried copper oxide do not combine 
with sulphur trioxide; dry ammonium chloride may be su 
limed from a mixture with lime without the liberation of 
ammonia. Pure dry nitric oxide gives no brown fumes with 
dry oxygen, although the addition of a trace of moist air causes 
immediate interaction. Carefully dried ammonium chlorid 
does not dissociate on volatilisation, the vapour having the 
density 28°7.— New volatile compounds of lead sulphide, by 
J. B. Vannay. The observed volatility of lead sulphide in 
water vapour may be explained by assuming the existence of 


coneludes that a definite compound of the composition 
PbS, 11,0 exists. Evidence in support of the existence of 
compound of the composition PbS, SO, is also brought forward ; 
both these suhstances are colourless gases at a red heat, but 
decompnse below Soo°.—Notes on the cupellation of bismuth 
silver alloys, by E. A. Smith.—Azo-f-cresol derivatives, by 
RK. Meldola and F. Southerden. The authors have endea 
voured to determine the constitution of several ortho-azo-deriva- 
tives of paracresol by treating their acetyl derivatives with 
nitric acid or bromine.—Effeet of beat on iodates and bro 
mates, by 1%. Tl. Cook. During the fusion of potassium bro 
mate and iodate, bromine and iodine are respectively evalved $ 
no halogen is given off after melting is complete, and after con- 
tinued heating to drive off all the oxygen, only potassium 
bromide or iodide remains. 


Geological Society, May 23.—Dr. Ilenry Woodward, 
F.R.S., President, in the chair.—On the stratigraphy and 
physiography of the Libyan Desert of Egypt, hy Captain IT. G. 
Lyons, R.I. The Nubian sandstone, wherever seen, rests un= 
conformably on the old rocks called by Sir J. W. Dawson 
Archeean, and the author found no ease of alteration of sand= 
stone hy these roeks, though in one case it is altered by an 
iotrusive dolerite. ‘The author considered the Nubian sandstone 
to be an estuarine deposit which was formed on an area afterwards: 
gradually invaded by the Cretaceous sea. Ile considered the 
whole of the sandstone in the region which he had examined to 
be of Cretaceous age. Ife deseribed a series of anticlinals, one 
set rnoning W.N.W.- IE.S.E., and the other N. by E. and se 
by W. Many springs of the oases seem to occur along these 
anticlinals, owing to the beds which contain the water being 
brought nearer to the surface. Ilistorical evidence was dis- 
eussed which points to the Nile haviog reached a higher level 
in Nubia than it does at present, and it was suggested that 
variations in the level of the river were caused by earth-move- 
ment opposing obstructions to the river’s flow. The sandstone: 
of Jebel Ahmar near Cairo was deseribed, and its oceurrence 
over a wide area west of Cairo recorded. The author coum 
sidered its age to be later Miocene. Ie believed that, with the 
exception of some erosion after the deposition of the Mocene 
beds, the preatest erosion, includiog the cntting-ont of the Nile 
Valley, took place in Miocene times, while a certain amount, — 
bringing the area to its present condition, was done i 
(Quaternary times. This agrees with the observations of the 
French geologists in Algeria. The origin of the silicification of 
the fossil (rees of the sandstone-deposits was discussed, and the 
action of water containing sodium carbonate suggested as a cause. 
The President, Ma. Vludleston, and the Rev. G. Wenslow 
haviog made remarks upon the paper, Prof. Hull said he con- 
curred with the view of the author that the course of the Nile 
above Cairo had heen determined by the line of fault, whieh 
follows the valley for many miles upward, As regards the age 
of the Nile in Egypt, he considered it as referable to the 
Mioceve stape rather than to the Pliocene. The Miocene 
period in that part of the world was one in which the main 
teatures of the present land-arcas received their general con- 
tours. Referring to an observation by Mr. Iudleston regard- 
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ing the absence of carboniferous beds in the Nile Valley, he 
reminded the Society that deposits of this age had heen dis- 
covered by Dr. Schweinfurth in the Wady-el-Arabah between 
the Nile and the Gulf of Suez. 
silicification of wood, said he wished again to emphasise the 
difference in the action of carbonic acid in petrological changes, 
according as it existed as a free acid or in combination with a 
base, as in sodium carbonate. The exient of the ‘‘ Natron” 
deposits pointed to the supply of alkaline waters over large areas 
in former times, holding the mineral in solution. The reaction 
of such waters upon the potash-felspar of the sands, furnished 
by the disintegration of the crystalline rocks, would not lead to 
the deposition of free silica (as in the ordinary process of 
kaolinisation), because, while the potassium was taken up as a 
carbonate and carried away, the silica was also removed in 
solution, through combination with the sodium, to form sodium 
silicate. This last-named salt in solution would he readily 
decomposed by the organic acids and the carbonic acid fur- 
nished by decaying vegetable tissue, the silica being then 
deposited as a colloid #7 sfx, and thus retaining the structural 
forms of the original tissue. The author briefly replied.— 
Notes on the geology of South Africa, by Mr. D. Draper. The 
district considered includes Natal, Zululand, Swaziland, the 
south-east part of the Transvaal, and the eastern part of the 
Orange Free State and of Basutoland. Phy-ically it compre- 
hends :—(1) The Drakensberg Range; divided into (a2) moun- 
tain portion ; (4) hill-covered plateau ; (c) Highveld plateau ; 
(2) the terrace along its foot ; (3) the coast-belt. Their 
main features and characteristics were described. The geolo- 
gical formations are :— 
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Volcanic Beds. 

Cave Sandstone, 

Red Beds. 

. Molteno Beds. 

Beaufart Beds, 

Ecca Beds, 

Dwyka (Ecca) Conglomerate. 
{Bokkeveld Beds, wanting, ] 

. Gats Rand (Zuurberg) Quarizite. 

. Dolomitic Limestone. 

Tahble-mountain Sandstone. 

. Malmesbury Schists. 

. Gneiss and Granite. 


Upper. - 
Karoo 
Beds. \ 


Lower. 


TOUE YP 


Paleozoic. 


one 


Sy re 
s=AOOH 


—On the occurrence of dolomite in South Africa, by the same 
author, <A peculiar calcareo-siliceous rock, near Lydenburg, 
described by Messrs. Penning and Crutwell as ‘‘ Chalcedolite,” 
and a similar rock mentioned by Mr. Penning as overlying the 
**Blackreef Series” of the Megaliesberg formation, have been 
recognised as a dolomite. Mr, C. Alford has described a 
** calcareous quartzite ” as passing into dolomite and ultimately 
into chert, and known as tbe ‘‘Elephant-rock”’ in Transvaal, 
sometimes cavernous with underground waters. From his own 
experience Mr. Draper has recognised the ‘* Elephant-rock " in 
the Potschelstroom, Lichtenburg, Malmani, and Lydenburg 
districts as a real dolomite, with interstratified siliceous bands, 
weathering into a brown earth like manganese cxide and super- 
ficial siliceous débris. It has its place between the Table-moun- 
tain sandstone and the quartzite of the Gats Rand (= Zuurberg 
| Nd ofthe Cape). It has auriferous veins in Malmaniand 

ydenburg. Dr, Schrenck has noticed a similar dark-blue 
dolomitic limestone in Great Namaqualand. 
holes in it in Malmani are comparable with those found by F. 
Galton in West Central Africa. The great caves in Mashona- 
land may belong to it. The extensive tulaceous deposits in 
Griqualand-West, the Transvaal, and Orange Free State 
were probably derived from this extensive dolomite, Mr. 
Mr. Nicol Brown, and Prof. T. Rupert Jones 
in the discussion that followed. — Contri- 
butions to the geology of British East Africa, by Dr. J. W. 
Gregory. The author described moraines, strix, glacial lake- 
basins, perched blocks, and reches moutonndées below the present 
limits of the glaciers of Mount Kenya, which he maintained to 
indicate the existence of a ‘‘calotte” or ice-cap extending at 
least 5400 feet farther down the mountain than the termination 
of the present glaciers, and possibly farther, for in the belt of 
forest detailed observations could not be made. Ife agreed 
that this more extensive glaciation was produced hy a greater 
levation of Mount Kenya, and that any theory of universal 
ciation is unnecessary, and indeed opposed by many facts in 
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He discussed the probable influence of this 
former glaciation on the meteorological conditions of the sur- 
rounding area and the distribution of its flora and fauna, 


PARIS. 


Academy of Sciences, June 4.—M. Leewy in the chair. — 
On the composition of apophyllite, by M. C. Friedel. No 
positive evidence of the presence of fluorine in this mineral 
could be obtained with specimens from Bou Serdoun (Algeria). 
Instead of an acid reaction, the water evolved possessed an 
alkaline reaction in the cases of specimens from Bou Serdoun, 
Andreasberg, Guanajuato (Mexico), Greenland, Nova Scotia, 
and Uto (Sweden). TVhere is no fluorine in the samples 
examined ; that reported by previous ohservers is probably due 
to the imperfect methods of analysis employed ; on the other 
hand, they contain ammonia in quantity varying from 0'03 to 
0°5 per cent., possibly replacing a part of the potassium. The 
evidence available is insufficient to settle the formula expressing 
the composition of apophyllite.—Report on a memoir by M. 
Bazin on experiments on the contraction of liquid jets and the 
distribution of velocities in their interior, hy MM. Resal, 
Maurice Levy, Sarrau, and Boussinesq.—Transmission of 
sounds, by M. Ilenri Gilbault. The amplitudes of vibration 
being represented by y, and distances by ~, it is shown that the 
law xy = a constant is not verified in practice for small values of 
.—On the value of the theoretical ohm, by M. A. Leduc. The 
author shows that a part of a correction, considered unimportant 
by M. Wuilleumier, niust be applied to the results obtained by 
the latter according to M. Lippmann’s method. These results 
then give for the length of a column of mercury at o° C. and of 
I sq. mm, section representing the thenretical ohm, the value 
106°32 cm. in place of 106°267 cm. ‘The revised value is in 
close accord with the mean of the best determiaations made by 
other methods.—Oa the method of transformation of work into 
electric energy, by M. Vaschy.—On alternating currents and 
Wheatstone’s bridge, by M. II]. Abraham. <A method is de- 
scribed for obtaining the frequency of the alternations by bridge 
measurements.—The shascope-oftométre, by M. H, Sureau. A 
description of the use and parts of an instrument for the 
examination of the eye by opticians.—New researches on the 
chloroboracites, by MM. G. Rousseau and Hl. Allaire. The 
author describes the production and properties of compounds of 
zinc, cadmium, nickel, cobalt, and manganese having the 
general formula 6MO. 8B,0,. MC)..—On the vd/e of the trans- 
formations of iron and carbon in the hardening of steel, by M. 
Georges Charpy. The following conclusions are drawn from 
the experimental results given. llardening produces, among 
other modifications, a transformation of the iron (characterised 
by the breakiog strain) and a transformation of the carbon 
(characterised by the variation of the results by the Eggertz 
test). The transformation of the iron appears to have but a 
feeble influence on the breaking strain, whereas the transforma- 
tioa of the carbon appears to he correlative with the augmenta- 
tion of hardness.—On a hydrobromide of cupric bromide and on 
a red bromide of copper and potassium, hy M. Paul Sabatier. 
The formula Cubr,. 1!) Br.211,O0 is attributed to the substance 
ohtained in hlack chafoyant crystals by cooling a concentrated 
solution of cupric bromide into which hydrogen bromide has 
been passed. The double compound with potassium is 
CuBr,. KBr, It forms fine, deliquescent, rhombic plates, which 
are very opaque and apparently black, but are seen toberedin thin 
sections. —On the analytical separation of chlorine and bromine, 
by M. RK. Engel. The bromine is separated by oxidation with 
ammonium persulphate, and distilled off into a sulphurous acid 
solution, from which it is precipitated as silver bromide. Under 
the conditions given, the chlorine is not affected.—On the 
detection of hydrobromic acid, by MM. A, Villiers and M. 
Fayolle.—New derivatives of cyanacetic and cyanosuccinic 
esters, by M. L. Barthe.—Combinations of pyridine with the 
permanganates, by M. T. Klobb. A series of compounds parallel} 
with the ammonia derivatives previously described and of the 
general formula MMnO,. 2C,11sN or MMn.O, . gC,11,N are 
giveo.—On the emetics, by M, Paul Adam. The conclusion 
is drawn that substances of the emetic type should be considered 
as ether salts and not double salts; —On menoethylphosphoric 
acid, by M. J. Cavalier. his acid exhibits, thermally, two 
clearly distinct functions and gives two series of definite salts, 
corresponding with the formule PO,EtMI{ aad PO,EtM,.— 
Action of trioxymethylene ov alcohols in presence of ferric 
chloride, and on the new methylene derivatives which result, 
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by MM. A. Trillat and R. Camber. Mechanism of the action 
of chlorine on isobutylic alcohol, by M. A. Brochet.—Researches 
on the red pigmentary matter of Pyrrhocorts apterus (L.), by 
M. C. Phisalix.—On the relations between the dorsal cord and 
the hypophysis in birds, by M. G, Saint-Remy.—On a new 
grégarinz of the family of the Dactylophorides, parasitic on 
Geophiles, by M. Louis Lézer.—On a Usirlaginée parasitic on 
the beet-root “Enty/oma leprotdeum), by M. L. Trabut.—On a 
vine disease caused hy Aofrvts> cinerea, by M. L. Ravaz.—Con- 
tribution to the study of séc/ases conjuguées, by M. Stanislas 
Meunier.—Variations of the latent period of coagulation of 
milk soured by rennet, by M. C. Pages. 


DIARY OF SOCIETIES. 


LONDON. 
THURSDAY’, Just 14. 

Rovat Society, at 4.30.-—Flame Spectra at High Temperatures—Part If. 
The Spectrum of Mexallic Mangaaese. of Alloys of Manganese, aad of 
Compounds containiog that Klement. Part EI. The Spectroscooic Pheno- 
mena and Thermo-chemistry of the Bessemer Process: Prof. Hartley, 
F.R.S.—The Complexity and the Dissociation of the Molecules of 
Liquids. Pref. Ramsay, F.R S.—(1) The Molecular Surface-energy of 
the Esters, showing its Variation with Chemical Constitution ; (2) The 
Molecular Surface-energy of Mixtures of Non-assnciating Liquids : Prof. 
Ramsay, F.R.S., aad Miss Emily Aston.—On a Method of Determining 
the Thermal Conductivity of Metals, with Applications to Copper, Silver, 
Gold, and Platinum: James H. Gray. 

MATHEMATICAL Soctety, at 8.—The Solutions of Two Differential Equa- 
tions: F. H. Jackson —A Theorem io Inequalities: A. R. Johnson.— 
Some Properties of a Circle: R. Tucker.—Note on Four Special Circles 
of Inversion of a System of Generalised Brocard Circles of a Plane 
Triang'c : J. Gnffiths.—: n the Order of the Eliminant of Two or more 
Equattons : Dre. R. Lachlan. 

FRIDAY, June 15. 
QueketT Microscoricar Crvs (20 Hanover Square, W.) at 3. 
SATURDAY, June 16. 

GeotocisTs’ AssociaTion.—Excursion to Gravesend and Northfleet. 
Directors: Prof. T. Rupert Jones, F.R.S., and F.C J. Spurrell. 

VorksHtre NATURALISTS’ Uxiox, —Meeting at Pontefract for the Investi- 
gation of the Neighbourhood of Ferrybridge, &c. 

MONDAY, JUxe 18. 
Rovat GeocraPuical Society, at 8.39.—A Survey of the English Lakes 
(with Hlusreations): Dr. Hugh Robert Mill. 
TUESDAY, Juste 19 
Rovat STATISTICAL Society (Museum of Practical Geology. 28 Jermya 
Street, S W.), at 7.45. —A Comparison of the Realised Wealth and of the 
Feonomic Coniition of France and Englaad, especially as relating to 
their Agricultural Production and their Security in case of War: Alc. 
Witham J. Harris. 

ZooLocicaL Society, at 8.30.—O0 Lepidosirea and Protopterus: Prof. 
Ray Lankester, F R S—Notes on some Specimens of Antlers of the 
Fallow Deer showing Continuous Variation and the Effect of Toral or 
Partial Castration: Dr. G. Herbert Fowler.—On the Perforated Flexor 
Muscles in some Birds: Mr. P Chalmers Mitchell. 
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Arsepiates and Phosphates. Prof. \. HE Church, F.R.S.~ The Occur- 
rence of Mispickel in the Stewartry of Kirkcudbright. P. Dudgeon. 
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Surrey, with especial regard to their Microscopic Contents: Frederick 
Chapman.—O.1 Deposits from Soow rift, with special reference to the 


Orizin of the Loess and the Preservation of Mammoth-remains; Charles , 


Thavison —Ad Htions to the Fauna of the Olenellus zone of the North- 
West Highlands: B N. Peach, F RS.—Questions relatiog to the 
formation of Coal-Seams, including a New Theory of then: suggeste | 
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s Creeley. —The Igneous Rocks of the Neighbourhood of Builth Henry 
W ood On the Relations of some of the Older Fragmeaial Rocks in 
North-West Caernarvanshire: Prof. Il. G. VBonoey, F.R.S., and Miss 
ather ne Rain, 
Roevan Miaoscorm av Society (2 


Hanover Square, W ), at #.—Oa the 
Unreliavility of certaann Characters generally accepted fur Specific 
Ihagnosis in tie Diatomacese. Mr. 1) Comber.—Furaminifera of the 
Gavtrof Frkee ne Mr. T. Chapman. 

Kyat MaETROKOLOG! At So wety, at 8.—Fogs reported with Strang 
Winds daring the Lifteen Vears 187 -99 in the British Isles: Robert fH, 
Seett, F KR. S Some Characteristic Features of Gales and Strong Winds: 
Riwhard Ho Curtin 

THURSDAY, Joxe ate 

Rorac Se oir®y, at 4 35 —The following Papers will prodadly be read ‘— 
Cyethe Absorpton Spestra of Dilute Solutrons: Dr, T Swan.—On s me 
Phen mena in acute) #9; Sie 1). Salomans —On Operators in Physical 
Mathemat™ ,ParcTI£ © Teaveide —Onthe Structureand Affinities of 
Heh poracamilea (Pa), ot e¢ O) Servations on the Structure of Neagia 
and Heteroxenia Albert C. Mourne. —On the Differential Invariants of 
lwoted Curves, with «sme Ihietranons of the Apptesction ta Cuartic 


Corves KF fowyther —Deg nerations consequent on | xperimental 
Lew of the CerebePum Dr. Rosen Kame | —Measurement ef Colour 
prevteeed hy Centrase: ( aptain \tney, F KR 5.—On the Singular Solu- 


ties of Simultaneous Or unary Differential Fossations and the Theory of 
Congrutnacies Prof. A.C Iixen. And other Papers. 
Lisseras So rmety, at® —Oo Tabulation Area: GC. Uo Clarke. F.R.S, 
CimMicaL Socirty, at 8.—The Speci? Charatuer of the Fermentation 
functions of Yeast Ceils. Adriag Jo Brown.—The Enteractian of Lead 
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Sulphide with Lead Sulphate and Oxide: J b. Ekannay.—The Oxidation 
of ‘Vartaric Acid in the Pre-ence of Iron: H. J. H. Fenton.—The Rela- 
tion betweea the Solubility of a Gas and the Viscosity of its Solvent; 
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FRIDAY, June 22. 

Puysical, Society, at §.—An Exhibition of Photographs of Flames; 
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A. Sharp.—Other Papers if time allows. i 
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THE BROTHERS WILLIAM AND JOHN 
HUNTER, 


Two Great Seotsmen: the Brothers William and John 
Hunter. By George E. Mather, M.D., F.F.P. and 5S. 
(Glisgow : James Maclehose and Sons, 1893.) 


F too long a time may seem to have passed away 
before we review this handsomely illustrated volume, 

we excuse ourselves by saying that before we determined 
to undertake the task we would read the work through 
conscientiously and thoughtfully from its alpha to its 
omega, and compare it with the sources of information 
from which it is compiled. We saw by the general tone 


of the press that the volume was being rather roughly | 


treated, and hoped that some prejudice or carelessness 
had been at work, which might be corrected. It too 
often happens that treatises on science and on the 
labours and works of men of science are merely glanced 
at and spoken of from hastily gathered impressions 
bearing mainly on style and manner, not on actual 
matter of fact relating to the work and the mind that 
produced them. 
in a work, difficult of comprehension at its first reading, 
one or two reviews set the tone for praise or dispraise 
to all others ; so that a good work may, as it were, be, 
by accident, doomed to light or to darkness without just 
cause. 


IN AOS Fas 


169 


and Edmund Irving, with a long quotation from Carlyle, 
interesting enough in itself, but having not the slightest 
reference to the subject in hand. In like manner there 


| is dragged in, at page 46, a description of the Manse at 
Mearns, where Christopher North received his early 


It happens also, not unfrequently, that | 


Let us say first then of this volume that as a work | 


it is admirably got up and illustrated. The plates, 
whether they relate to men, buildings, or scenery, are 
simply perfect, and the volume altogether is just such 
an one as every scholar would be tempted to take down 
from the shelves and read at leisure. Let us say further, 
that through the narrative the author balances fairly 
between the two brothers, William and John Hunter. 
He discriminates wisely in regard to their characters, 
and shows how largely John Hunter was dependent for 
his success on his elder brother. But in his descriptions 
he has, too often, adduced sayings and thoughts which 
he has gathered from reading, and, with little alteration, 
has transferred to his own pages as if they were 
his own property. Thus, in comparing the two brothers, 
he makes use of a paragraph ‘with which the life of 
William Hunter, by another author, is brought, in capital 
type, to a close. 

“The brothers Hunter were twins in science, and 
William was the first-born.” 

A sentence which reads as follows, speaking also of 
the two brothers. 

“ Verily they were twin stars of the first magnitude, 
and William was the elder-born,” 

Such variations as these give to the volume the cha- 


Tacter of a compilation rather than a history, the whole 


appearing tinged also with a sense of weariness, as if its 
author were endeavouring to make old matter appear 
hew, only too anxious to fill up his pages. To this 
must be added the introduction of matters almost alto- 
gether irrelevant. For example, at pages 40, 41, 42, we 
find a discussion, or colloquy, between Thomas Carlyle 
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education, with a somewhat similar diversion on North 
Moorhouse, where Robert Pollok, the author of “ The 
Course of Time,” was born, together with a specimen of 
the poetry of the same poet, and a final digression con- 
taining snatches from the Ettrick Shepherd, Joanna 
Baillie, Prof. Wilson, and a rather long account of the 
famous Dr. Cullen, who, although a kind of master of 
William Hunter in his early life, is so much in evidence 
here, as to be made subject-matter for a third short bio- 
graphy, rather an intrusion when so much more admitted 
of being spoken of in reference to the two particular 
heroes of the book. 

In noticing the labours of William Hunter, Dr. 
Mather is most at home in his description of the Hun- 
terian Museum in Glasgow. With this palace of science 
he is evidently well acquainted. He remembers it in its 
old days, when it rose like an ancient temple in the 
grounds of that memorable old college which is now a 
railway station, and he knows it as it now stands, a part 
of the splendid new college which, as he says, “ crowns 
the heights of Gilmorehill.”” The museum, he tells us, 
was begun for the purpose of illustrating the lectures of 
William Hunter, and at first its chief value consisted in 
the preparations showing the changes of the gravid uterus. 
“The Museum was not, however, confined,” as he very 
properly explains, ‘‘to anatomical preparations, human 
and comparative, nor to specimens of disease merely, 
although the collection of these was wonderful, and thanks 
to hints from Albinus, all are in beautiful preservatione 
“Dr. Hunter was a man of very refined taste, and had a 
great desire to educate the members of his own profes- 


sion, as well as the public, in this respect, and to afford 


1 


opportunity to all of acquiring a rich and varied culture. 
William Hunter was a great teacher, and it was his 
ambition that his works, his bequests, should live and 
speak after him; it is not too much to say that there 
never has been gathered under one roof by one man a 
collection so vast and varied, and so well calculated to 
advance the wider culture of the members of the pro- 
fession whose interests he had so greatly at heart.’ 
And then he adds, copying word for word from a pre- 
vious author, whom he immediately names, but not in 
connection with the passage : “ Whether we turn to the 
Art Department, to the books, to the coins, to the 


_natural history, or to the anatomy, there is to be dis- 


covered treasure upon treasure.” 

In the life and works of John Hunter presented 
in this volume, we find the same kind of faults 
as those which mark the life of William Hunter. 
There is compilation simply as the basis of all that 
is written, intermixed with a kind of philosophy which 
is also often the reflex of previous authorities, with 
more or less of acknowledgments. Much that might 
have been introduced and descanted upon is omitted, or 
so lightly touched as neither to be criticism nor narrative. 
Thus the great quarrel between the two brothers, which 
kept them practically apart for a long period, receives 
no new elucidation, and the life of John Hunter, at Earl's 


I 


Io 


Court, in the house recently pulled down and replaced 
by so many houses and streets that its site is now lost, 
receives the most scanty attention. Here, too, illustra- 
tion fails us, which 1s much to be pitied, because illus- 
tration in the former part of the book has atforded its 
chiet value. 

Tasre is nothing mare painful to a reviewer than to 
find himself forced to discover faults and deficiencies ina 
worx under his observation, and we have felt severely 
the tisk of painting out the defects and deficiencies of 
the volume before us. But it would be false, even to the 
author of the work, if we did not notice its failures, for 
there is cvidently an ardent desire on his part to be not 
only a faithful, but an enthusiastic biographer. What is 
wanted in his essay is work ! work ! work! expurgation 
of all that is irrelevant, introduction of all that can be 
added bevond what his been told by predecessors on 
the subject, with avoidance of the pitfalls of mere 
menory. 

tn a new edition, if it should appear, we will hope that 
the improvements susgested, in a perfectly friendly spirit, 
will be carried out. The volume as it now standsisa 
groundwork of a good treatise, which, under the in- 
fluence of industry, learning. spontaneity, and art. might 
yet secure a good place in the hterature of the century. 


GOL?. 
The Moetallurcy of Gold. By T. Kirke Rose. B.Sc. 
London: Charles Griffin and Co., 1*94 ) 
A Hindloaok of Guid Milling. By Henry Louis. 


London and New York: Macmillan and Co., 18:4.) 


si HESE two books, which have been issued almost 

simultaneously, constitute important additions ta 
the metallurgy of gold. They are both written by .\ssoci- 
ates of the Royal S-hool of Mines, and it is sing ilar that 
although the stulents of this great national institution 
have taken ther full share in conducting mining and 
metal] gical operations in all parts of the world, and 
have giuined wide experience, no treatise claiming to vive 
a weneral account of the metallurgy of gold could hitherto 
hive dee attributed toa student of the School of Mines 


So ork on this subject of equal importance hay 
appe rey in English since Dr. Percy issued his volume 
en “Sa erant Gold,’in 1339, bat hs book, althoush 

vrevalied in W curacy of detail, is only a splendid frag- 
niet, nl lol bisalone dealt with in the sections devoted 
to the reli of bullion and to assaying. 


‘Mr. oe, vhott appears gamed his experience of gold 
and 5 Wer etre manthe Western States of America, 
1 ofe of the able bind of young men of whom Praf 
Robert) Visten \ forming, in this country, a new school 
of metala t{ sh how doing so much physical work 
m conection w tvs and alloys. Inthe present 
male a say essful cttort ta supply 
{ Mammary of the exiting canditions of the 
metallurgy of goll for the ase of students and others 
Whe are interestel in the mebistres connected with the 
precion metals. 


ho 
vol mete, Wa6e ha 


a Sehcen 


In the Second yolame under review, 
Mr. Lowy tarn§, 1) trae, more direttly to an industrial 
apps tion of the metallurgy of gold, and addresses the 
mill-man iatherthan the student; bit Mr. Rose's volume 
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is far from being only a students manual, as he keeps 
steadily in view the needs of the managers of the gold 
mine and smelting works, a class who have hitherto can- 
sidered that they had “little to learn from books.” 

The whole of the ground indicated by the title 
“metallurgy of gold” has been covered by Mr. Ros 
with equal care,and the space is carefully apportioned te 
the various branches of the subject according to the 
relative importance. Mr. Rose is probably at his best. 
dealing with the chemistry of the subject, as, for instance, 
in describing the MacaArthur-Forrest process, which i 
now, for the first time, fully dealt with ina manual. Hs 
importance may be gathered from the fact that nearly 
one-tenth of the world’s annual production of gold is no 
being extracted by its aid. Among other processes whic 
have not hitherto been described in a book, three deserv 
special mention. These are the process for separatin 
gold from silver by the new Gutzkow process ; the electro- 
lyuc process; and the modern barrel chlorination pro- 
cess, which is practised with great success in Dakota, 
where the Black Hills district is being rapidly develope 
by its aid. These processes are of special interest, bu 
none which have stood the test of experience have been 
omitted. The four chapters devoted to chlozination, 
written from the point of view alike of the practical uma 
and the chemist, teem with considerations hitherto un- 
recognised, and constitute an addition to the literature of 
metallurgy, which will prove to be of classical value. 

The author has evidently taken great pains to secure 
details of gold-working from all parts of the world, and 
his descriptions range from Colorado to New Zealand 
and thence to South Africa, and as a result he h 
furnished practical men with details of working whict 
should be of much service to them. 

No less than eleven pages are devoted to an elaborate 
bibhography that is certainly more complete than any 
earlier ones, the latest of which—in Lock's work on th 
occurrence of gold—only brought us to the year i8S2. 

The illustrations are simple but effective ; they ar 
suinciently accurate, and are characterised by much 
freshness, there being no time honoured diagrams from 
other metallurgical manuals. The same may be said of 
the illustrations in Mr. Louis’ work. 

Mr, Lows, in his book on * Gold Milling,” has mainly 
limited his attention to the treatment of gold ores in stain} 
nulls, and has, as the result of much personal exnerience, 
written a treatise of great practical value. Ile gives de= 
tals of machinery with great tidelity, as a worthy pupil 
of the late Dr. Percy would be sure to do. While Mim 
Louis clearly sets forth the general methods of workin 
adopted in stamp nulls, he reserves for full descriptian 
those which he considers to be the best, instead of giving 
details of all methods, gobd, bid, and inditferent, that 
are to be met with in various parts of the world. 

In a tuture edition the author wou'd do well to devote” 
additional space to considerations relating to the mill site, 
its building, modes of construction, and installation of 
machinery. These are of more importance to the mill 
many er, for whom the work is intended, than the shape 
of the cam-curve, and other points to which the maker 
of machinery should attend. The experience gained in” 
the South African gold-fields, where the number of 
stamps at work 1s greater than in any other country, has 
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led to great developments of practice, which it would be 
well to consider when the time comes for revising the 
work. If, however, the book be considered as a whole, 
Mr, Louis has undoubtedly otfered the best account of 
gold milling that has yet appeared. 

In concluding this review of both books, it may be well 
to remind the reader that, of all the phases of metallurgic 
art, that which leads to the consideration of gold is the 
most interesting. It is certain that modern chemistry 
had its dawn in the study of the properties of gold, while 
from the fourth to the fifteenth century chemists thought 
of little e!se than transmuting base metals into precious 
ones. The protest of the metallurgist against such 
wasted labour was, however, felt as early as the middle of 
the sixteenth century, and a book, “ Kechter Gebrauch 
d’Alehemei,” was published (1531, which by its title 
showed that the “right use of alchemy” was to bring 
chemical knowledge to bear upon industry. Hence it is 
that the modern metallurgist makes strenuous etforts not 
to transmute base metals into gold, but to extrac: it eco- 
nomiically from a mass of material of which fifteen million 
parts may only contain one part of gold. It would be 
miost interesting to know at what cost this is done, but 
Upon this point Mr. Rose is unable to give us very 
definite information, though it is evident he considers 
that the ounce of fine gold which sells for about £4, 
should be produced for about /3, if it is to yield a pront 
to the miner and metallurgist. 

Both books under review have each their special 
value, Mr. Rose has adopted a broad treatment of a 
yery interesting subject, while Mr. Louis has shown 
how important a single branch of the metallurzy of gold 
can be. 


OUR BOOK SHELF. 


Weeey. By Charles Bird, DA. F.G.5. Pp. viii, 
430. (London: Longmans, Green, and Co., 1894.) 


LIKE the previous volumes in the series of Advanced 
Science Manuals published by Messrs. Longmans, this 
satisfies the requirements of the advanced stage of the 
Department of Science and Art. A sub-title informs us 
that the book is “a manual for students in advanced 
classes and for general readers.” Dut while we believe 
the work to be well suited for use among stu lents 
learning geology on South Kensington lines, we should 
be sorry to recommend it to the general reader, that Is 
to say, to the person who reads-geolozy for the pleasure 
it affords, and not with the idea of eventually exercising 
the acquired knowledge in an examination room. The 
author has collected together an abundance of facts, but 
the student who has to digest them all deserves our 
sympathy, There are, however, several good points 
about the book. One of these is the chapter on the 
industrial uses of rocks, in which numerous buildings, 
monuments, and other structures in London and else- 
where are noted as examples of various kinds of build- 
ing materials. References to the practical application 
of geology to water supply, agriculture, and mining are 
also frequently made, and will doubtless endear the book 
to the man who measures the value of a science by its 
direct use in commercial life. 

Mr. Bird has taken advantage of the splendid 
collection of photographs of geological forma- 
tions published by Messrs. Wilson, of Aberdeen. 
The illustrations obtained from this source are 
among the best in the book, and many of them have 
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not previously appeared in any woik on geology or 
physiography. Another excellent feature in the pictorial 
part of the book is that a number of the figures of 
fossils, rocks, and minerals are from photographs of 
objects in the Jermyn Street Museum. The illustrations 
of some of the minerals are, however, not very in- 
structive. The only use of a figure is to assist the 
student to distinguish the characteristics described in 
the text. It is doubtful, however, whether the figures of 
hornblende, heavy spar, fluor spar, iron pyrites, galena, 
and sulphur, given on pp. 24-30, are any help to identin- 
cation, though one or two of them may serve to illustrate 
crystalline habit. 

Scareely any attention is paid to the microscopical 
examination of rocks, and we have vainly consulted 
the index for references to the use of the seismo- 
graph, earth-tremors, the permanence of ocean basins, 
secular movements of the sea, and several other subjects 
of recent work. Even if these matters are not specially 
mentioned in the syllabus which the book has been 
designed to meet, they might have been incluced with 
advantage. We note that Eozoon is still referred to as 
‘the most ancient fossil known,” though its mineral 
formation has been clearly made out. But taken 
altogether the book is trustworthy, and the student who 
assimilates its contents need not fear to present 
himself for the examination in Advaneed Geology held 
by the Department of Science and Art. 


The New Technical Educttor. Vol. WY. (Londor, 
Paris, and Melbourne: Cassell and Company, 189}.) 


THE previous volumes of this series have been duly noticed 
in these columns, where it was pointed out that they very 
adequately fulfilled a useful purpose. The present volume 
is up to the level of its predecessors, treating as it does of 


| every-day general engineerinz and other matters in their 


broadest sense. The information given is certainly of very 
recent date, and this is as it should be, from every point 
of view. There are, however, a few statements made that 
are not quite accurate: for instance, on p. 102 we are 


| told that among other things wrought iron is supplied 


commercially in the form of rails. What railways now-a- 
days use iron rails: They are things of the past, steel 
having years ago taken their place. Further on we read 
that steel plates may now be obtained up to 7o square 
feet in area. Surely double this area would be nearer the 
mark? On page 103 we are told that fullering a rivetted 
joint means to caulk it with a narrow edge tool (as at Cc, 
Fig. 3. This is certainly not the case; to fuller a joint 
means to ‘set up’ the plate edge with a tool at least the 
thickness of the plate, whereas the method shown in the 
fzure is generally known as “narrow edze caulking.” 
Further on it is stated that looseness at the rivets 1s 
sometimes guarded against by caulking the rivet-heads. 
This is all very well, but loose rivets should be cut out 
and replaced by sound ones. 

Under the heading of ‘various types of steam 
boilers ‘’ we tind much useful information, the locomotive 
type being represented by the standard boiler used on 
the Lancashire and Yorkshire Railway ; it is, however, 
stated that in some cases the water spaces are carried 
down and across the bottom, thus constituting an ash- 
pan and called a wet bottom. This no doubt is true of 
a few boilers built at Crewe, but in the majority of cases 
the wet bottom is unknown to modern railway practice. 
In this chapter George Stephenson is said to have intro- 
duced the blast pipe in locomotives. Surely this inven- 
tion is due to Richard Trevithick ? 

The marine type of boiler is represented by one made 
by the Central Marine Engine Company, West Hartle- 
pool ; it is of the single-ended type, and fitted with Fox’s 
corrugated flues. Of water tube boilers there are two 
standard examples, viz. the babcock and Wilcox for 
stationary engines, and the Thorneycroft for marine and 
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other purposes. Considering the present rage for this 
type of boiler, other examples might have been given 


with advantage. 


LETTERS TO THE EDITOR. 


[The Editor does not hoidhimsely responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ¢s taken of anonymous communications, ] 


The Hodgkins Fund Prizes. 


Tue time within which papers may be submitted to com- 
petition for the TIodgkins Funi Prizes of the Smithsonian 
lastitution, for essays in regard to the nature or properties of 
atmospheric air, has been extended from July 1 to December 
31, 1894,. This action has been taken 
many of the circulars announcing these prizes seem to have 
failed to reach the persons for whom they were intended. 

Numerous inquiries have been received, which render 
it desirable to announce that while it is preferred that 
the name and address of each competitor should be 
attached to the manuscript, any one who desires it, 
is permitted to send his name and address in such a 
form that they can be detached from the manuscript, which he 
may identify by means of a motto. The manuscripts of un- 
successful competitors will be returned wherever they have 
been accompanied with the proper address ; but the proprietor- 
ship of papers which have bcen awarded one of the named 
prizes, will rest with the Institution, which only desires to give 
them a wide publicity ; and no copyright privileges are, in this 
case, to be expected by the author. 

Papers which have been already published will not be ac- 
cepted in competition for the prizes, but may be eligible for the 
medal. This medal will be awarded in the same way that 
medals are usually awarded by the principal scientiftc societies, 
the medallists being chosen from all investigators known to 
the Committce of Award, and not necessarily from among those 
who have snbmitted papers. 

Information regarding the Hodgkins Prizes and the Smith- 
sonian Institution may be obtained from the Secretary of the 
Institution, S. P. Langley, Washington, D.C., or from the 
Agents of the Institution, Messrs. William Wesley and Son, 
28 Essex Street, Strand, London. S. P. LANGLEY. 

Washington, June 6. 


Electrical Theory of Vision. 


In reference to the hypothesis concerning vision which 1} sug- 
peice at the Royal Institution on June t, Dr. Obach has 


avoured me with the enclosed letter detailing an observation , 


of his on his own eyes, which may be worth placing on record. 
T therefore seni it on to you. Oxiver J. Lopse. 
University College, Liverpool. 


IN your very interesting discourse at the Royal Institution on 
Iertz’s work, which is reproduced in Naiure of June 7, you 
suggested that the susceptibility of the eye to light-waves might 
be analogous to that of your ‘‘coherer”’ to Hertzian waves, and 
that the light merely causes a diminution of electric resistance of 
some badly-conducting material interposed between a source 
of electricity and the sensitive nerves of the eye. “The sensation 
of darkness you explain by the return of the interposed body 
to i oririnal state, proluced by an automatic tapping back on 
the part of the tissues, 


In reference to this matter, } should like to bring to your | 
notice an observation, made seme three ycars ago, which seems | 


to me to support your views as to the modus oferandt: of 
the eye. (ne evening, afer having watched the famous Rhine 
Fall., near Schaffhausen, for aconsilerable time inthe full glare 
of the @en, which produced a dazzling whiteness of the spray, I 
felt intense pains in the head and eyes, which did not diminish 
much even after | retured to bed in a perfectly dark room. 1 
thereup'n revorted to a remedy, which had given me relief on 
previous occasion) with pains in the eyes cause! by overstrain, 
1.¢, 1 placel the thumb and forefinger on the cyes over the 
closed eye-I:I§ and amparte! gentle vibrations to the eyc-balls. 
Afier two or three vibrations [ was compelled to stop, as the 
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for the reason that | 


— 
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remedy was not only very painful, but also produced the sensation 
of a bluish-wbite light of dazzling brightness (like an electric 
arc) being brought almost into contact with theeyes. After the 
lapse of a few minutes the luminous phenomenon sub-ided, and 
1 again commenced the vibrations of the eye-balls, which now I 
could do a little longer than before ere it became unbearable, 
This operation I repeated, with intervals of rest, perhaps eight 
or ten times, till finally the vibrations were almost painless and 
produced no longer any Inminosity ; the pains in the eyes and 
head had then nearly disappeared, and I slept soundly the whole 
of the night. 

The explanation of this curious observation seems to me the 
following :—The intense brightness of the light reflected from 
the spray had not only reduced the resistance of the intercepting 
medium to a minimum, but at the same time overtaxed the 
elastic tissues whose duty it would have been to shake the 
material back into its normal condition, after the cessation of 
the light. The energy thus Jost by the tissues was then 
suppressed from without by the vibrating fingers. 

For what reason the return of the intercepting substance to 
its original insulating condition should also be attended by the 
sensation of light is difficult to conjecture, unless it be directly 
due to the physiological effect produced on breaking the 
circuit. 

Similar effects, only not so pronounced, can be observed on 
vibrating the eye-balls after any ordinary overstrain of the eyes. 
Old Charlton, Kent, June to. KE, Opacnu. 
Ophiophagus. 

Tue family of the venomous snakes called Elapida is divided 
into two sections, the Najidze, or snakes with hoods, and the 
Elapidz, without hoods. The Najidse is represented by the 
Cobras and Ophiophagus; it has two gencra, Naja and 
Ophiophagus. 

The genus Ophiophagus has but one species, the OAhiephasus 
elaps, or Hamadrayas ophiophagus. This is probably the largest 
and most formidable venomous snake known. In size and dead- 
liness it rivals the Crotaline snake, Lachesis mutus, the Bush- 
master, found in South America. The Ophiophagus grows to 
the Jength of 12 or rg feet, or even more. It is hooded like 
the cobra, and resembles it in configuration and character. The 
colour varies according to age and locality, being some shade 
of olive-green or brown; young specimen: have a different 
colouring, and might easily be mistaken for another genus. 

This deadly snake, though widely distributed, is fortunately 
not very common, and consequently its bite, though fatal, does 
not contribute largely to the 20,000 deaths that occur annually 
from snake-bite in India. Jt is found on the Indian Continent 


~ and Burmah, in the Andaman and Philippine lslands, in Java, 


Sumatra, Borneo, and perhaps in New Guinea. [tis not known 
much, if at all, in North-Western and Central India; it is more 
common in the damp climates of Bengal, Burmah, Assam, and 
Southern India, 

The Ophiophagus, like other snakes, takes readily to the 
water. lt is found in the forest and grass jungle and in hollow 
trees ; it climbs readily, being frequently found in the branches. 
A\s its name implies, it feeds upon other snakes, but probably, 
when its usual food is not forthcoming, it will take small mam- 
mals, birds, fish, or frogs. 

Ic resembles the cobra, except that it is longer in proportion 
to its size, and that the hood is relatively narrower. The poison 
is of a golden yellow colour, It is even more graceful in its 
movements than the cohra, and turns more rapidly. The snake- 
charmers in India prize it highly, but they say it is exceedingly 
dangerous to catch and difficult to handle before its fangs are 
removed. It is said by the Rev. Dr, Mason, who knew it in 
Burmah, to be very aggressive, and Cantor describes it as heing 
very ficrce, and ready, not only to attack, but to pursue when 
opposed. Its Bengal: name is Sunkerchor. 

Three remarkably fine specimens of this rare snake have heen 
received at the Zoological Society's Gardens. A few years ago 
a specimen clied, which had lived for a long time in the Gardens 
and excited great interest. That and the individuals under 
notice are probably the only specimens that have been brought 
alive to this country. 

It will be of interest to numbers of naturalists and others to 
know that this rare snake is now alive in the Socicty’s Gardens, 
Regent’s !’ark, where it can be scen to great advantage in the 
large and well arranged reptile-house. J. Fayrir. 

London, June 12. 
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Mohl's ‘‘ Primordial Utricle.” 


I sHou1.D like to inquire, through the medium of NATURE, 
whether the way in which botanists now use Mohl’s term 
‘* primordial utricle” is strictly accurate ? In Sachs’ ‘‘ Lehr- 
buch,” and in the English translation, it is applied to the 
parietal layer of protoplasm found in plant cells which are old 
enough to have a large central vacuole, and this practice is now 
generally followed by English botanists. 

Now, in lHenfrey’s translation of Mohl’s ‘* Principles of the 
Anatomy and Physiology of the Vegetable Cell,” it appears to 
be used in a different sense. On pp. 36-37 we have a descrip- 
tion of the young cells of plants, in which the ‘ primordial 
utricle ” is spoken of as ‘‘a wry thin granular membrane,” which 
by appropriate methods hecomes ‘‘ detached from the inside of the 
wall,” . . . ‘‘and consequently removes all the contents of the 
cell, which are enclosed in this vestcle, from the wall of the 
cell.” (The ital'cs are mine.) After this Moh] briefly refers to 
the nucleus, and then goes on to say that ‘‘ the remainder of 
the cell is more or less densely filled with an opake, viscid fluid 
of a white colour, having granules intermingled with it, which 
Auid I call protoplasm.” 

Thus even in young cells, Mohl recognises not only the proto- 
plasm and the nucleus, but a ‘‘ primordial utricle” also, and 
save that he says it is granular, one might take it as the 
equivalent of what we now speak of as the ectoplasm. 

Proceeding with his description, Moh] describes, on p. 38, how 
as plant cells become older, a large vacuole is gradually formed 
in the interior of the protoplasm, which then becomes differently 
distributed. 
accumulated at one side in the vicinity of the nucleus; on the 
other side ¢¢ coats the inside of the primordial utricle.” (Italics 
again mine.) 

Thus in the older cells, as well as the younger, we have a clear 
distinction drawn between the protoplasm an 1 the ‘t primordial 
utricle,” a distinction which recent writers seem to ignore, 

It is possible, though scarcely likely, 1 think, that Ilenfrey has 
not faithfully reproduced Mohl’s conception of the ‘* primordial 
utricle,” or it may be that my interpretation of the above pas- 
sages is at fault. In any case, it would be an advantage to have 
the opinions of our leading botanists on this point, as it is one 
which, to my own knowledge, brings some perplexity to 
students. Tuomas Hick. 

Owens College, June 14. 


Hailstones at Cleveland, Ohio. 


A REMARKABLE hailstorm occurred at Cleveland, Ohio, on 
the afternoon of Thursday, May 17, of a character 10 be 
rememhered but probably not repeated during the present genera- 
tion. Larger hailstones are rarely seen than fell on that day, 
and very likely few, if any, people jiving in this part of the 
country have ever witnessed a more severe bombardment. 

The air was intensely sultry up to (wenty eight minutes past 
three o'clock in the afternoon (sun-time), when it commenced 
to rain. Hailstones of moderate size rattled down in profusion, 
and it soon appeared that an ordinary thunderstorm had begun. 
At the east end of the city the wind increased rapidly in force, 
and it grew very dark. ’resently the hail became vivlen!, and 
for about twenty minutes the streets and lawns presented a 
most animated appearance. Vhe-impact of the icy bullets 
against the roofs of houses sounded hke the rattle of musketry. 
The snow-white balls glistened upon the close-cropped lawns, 
where they kept up a lively dance, and in the street were 
shattered against the flags and paving stones. 

The stones, many of which were as large as billiard balls, and 
some of the size of goose eges, weighed from one to five or six 
ounces, and probably many that fell were much heavier than 
this, Their shape was very various, some being spheroidal, 
others discaidal or exceedingly irregular. The accompanying 
figures represent to some extent the forms of two stones which 
fell on the Adelbert College Jawn, and were picked up by some 
of our students. 

A hailstone was found by Prof. . P. Whitman to weigh 
nearly an ounce anda halfafter it had melted considerably, 
Its measurements were 2} «24% 1} inches. The surface was 
fissured and raised into tubercles, while many others had an ex- 
aggerated muloerry appearance, suggesting a composite 
Stuucture. Sections of such stones showed, however, that they 
were as a rule formed abont a single nucleus, and were not the 
result of the regelation of a number of separate pellets. 
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In the result hetells us, ‘‘the protoplasm is then ° 


The specimen represented in Fig. 1 measured three inches 
in length, two in breadth, and about one in thickness, There 
were two opaque central masses, the larger of which contained 
the original nucleus, while the smaller spot probably represents 
a stone which became welded to the larger and older one. 

A somewhat flattened, or discoidal form, which was very 
common, presented a beautiful agate-lhke core, embedded in a 
clear mass. A section of one of the stones, which was sawn in 
There is a central Lall of snow-ice, 


two, is shown in Fig. 2. 


Fig 2.— Section of hailstone, two- 


Fig. 1.—Outline of hailstone two- 2 Qf 
thirds natural size. 


thirds natural size. Dimensions 
3X%2xX 1 inch. 


and this is surrounded hy allernating light and dark layers of 
varying density, and by a very much thicker clear, outer 
envelope, unshaded in the drawing, showing that the stone had 
passed throngh at least two distinct regions of condensation. 
‘There were also usually one or two thin superficial strata. 

A stone which was examined hy one of the observers at the 
United States Signal Office, was 3} inches long, 3 inches wide, 
2 inches thick, and measured 104 inches in circumference. 
Another, which fell near Board of Education Building on Euclid 
Avenue, was weighed and measured by Principal Theo. 11. 
Johnston. It was oval in shape and measured 3 x 2°5 s2 75 
inches, and weighed, after some melting, 44 ounces. The sur- 
face of this stone was deeply pitted as ly impact of warm rain- 
drops. A second, brought in hy one of Mr. Johnston’s 
pupils, weighed 5°5 ounces. It had a large pear-shaped snaw- 
iced centre. 

The hailstorm was restricted toa belt a few miles in length, 
and formed a part of a general westerly storm, which was felt 
in this region for four or five days. During the thunder and 
hailstorm of May £7, the air-pre-sure remained nearly constant, 
the temperature fell from 84° to about 64° F. At the begin- 
ing of the storm the wind was south, and hlowing at a rate of 
ten miles an hour, and increased to a rate of only 24 miles an 
hour. On the same day a destructive cyclone accurred at 
Kunkle in the north-western part of the State, in which a 
number of people lost their lives. 

Everything in glass exposed to the brunt of the storm, when 
not of the strongest kind, was destroyed. Electric light glohes, 
photograph galleries, and greenhouses suiiered most. Canvas 
awnings were riddled. Flowers were cut down, and fruit and 
shade trees badly injured in many places. Horses and other 
animals, often too terrified to stir, winced under the stinging 
shot which they could not avoid. <A few cases occurred of per- 
sons who were cut or stunned by the falling stones or glass. A 
man at the Winton Bicycle Factory was struck in the head as 
he stooped ta pick up an unusually large stone, and was brought 
into the workshop in an unconscious condition. The stune went 
through his straw hat, and cut into his scalp. 

Francis I]. HERRICK. 

Adelbert College, Cleveland, Ohio. 


Finder Circles for Equatorials. 


On p. 64 of the current volume of NaTURE, I find a para- 
graph on ''Finder Circles for Equatorials,” which demands 


py 


notice ON my fart Lecause it impugns not only the verbal 
starements made to many as'ronimers who have inspected 
the instruments of the U.S Naval Odservatory, bet also the 
correctness of an official report made by mez io the Superin- 
tendent of the Naval Observatcry, and appended by him tu his 
report furthe year 1893, printed c pies of whieh have been dis- 
triluted to nearly al) the observatories in the world. 

The paragraph in question is based npon an illustrated article 
in the dete wer Juetrunenionunas, 1S94, 14 Jabrgang. 
} 2. 125° 150, which purports to be a description of ihe 12-inch 
e uaterial telescope of the Georgetown College Ohservatory. 
avi in which wt is asserted (1\ that the instrument was con- 
structed scary) (Are guar. ago by Mr. Geo, N. Saegmuller, of 
Washington, 1).C,; 2) that its principal novelty is a pair ol 
star dia's, or findirg circles; and (3) that similar instruments 
have been constructed by Mr. Saegmuller for the U.S. Naval 
Oo-ervatory at Washington, and for other institutions which are 
name@. [rom these statements the writer of the ** Astronomical 
Column” very naturally inferred that Mr. Saegmuller con- 
strucied these dials, ur fin fing circles, three years ago, when in 
raity he did nething of the kind. he facts are as follows 
The idea of these finding circles first occurred to me while the 

uestion of buil ting a 12 inch equatorial mounting for tke U.S. 
Naval Observatory was onder consideration, and in the specifi 
cations for that ins'mment, which were dated May 20, 1591, | 
easlodied it in these words: “ Connected with them (the quick 
morions| an] arranged so as always to face A person operating 
them, sara’ Je infiettors shall be proviled for showing auto 
matically the right ascension and declination of the point t> 
wl} ch the telescope is directed.” Mr. Saegmuller got the con- 
troct for bui ling that mounting, and the details of these indi- 
caturs were arranged between us. The erection of the mountins 
a: the Naval Otservatory was completed in November 1892, 
and alm ist Imm: dia‘ely thereafter Mr. Saegmuller pul an exact 
copy of its indicators upun the Georgetown College telescope, 
Wie Ce wmel erecta ome time “ign jy. Finally, the two 
woodeu's which illustrate the 7.5 1% article are not pie 
tures of the Georzetown College ivlescope, bat of the Naval 
Cm Servatory telescope, which diters from the Gzorzetown 
insteement in many details. Wat. LEARKNESs, 

Wasungton, D.C., Tune 7. 


‘ 


On the Use of Quartz Fibres in Telescopes. 


Teo% + 3 ik way interest some of your realers to know thi 
the jaar ontres of Prof, Loys affords an excellent: material 
for prowwhng the eye-lens of lelescopes, and specially the 
Insraiments used in combination with retlecting galvanometers 
arnielectrumeter-, wath threa Is require} for their adjusiment on 
lie d visions cf the seale.  fthought at first that as the fibres 
appear, Wien exandnel with the microscope, ta be semi-trans- 
Parertan! have a silver-grey colour, they would, when seen 
behin }1)e¢ ocular lens, not present themselves as distinct and clear 
Ines, as amarter of fact, when they were put at the proper dis- 
tanc-, they showed an intense ‘/ 4 colour, even dacker than the 
livivieess mate with ink on ibe scale on which the instruments 
wee ficu-ted [used tbreads of 20 microns diameters, aml 
Wey can be fixed onthe diaphragm without much difficulty by 
tears ofa mixture of resin and mastic applied with a heate t 
u nd tla mixture answers better thao brittle shellac, It ts 

swe thal the threads, when Jai] down in the diaphragm, are 
a? peere etretched, and remain in goal condition, as they are 
ne ycelin any appresiable legree ly the influence of heat 
ar heric mouturs. L. BLeeKaor, 


The Lleee, lene 1S. 
Bullet-Proof Shields. 
se remy Moa deters bullet proof shiclJd-, in the last number 
i 3a bk, | weh> s ajc tha? some preliminary experiments 


wih pheres how that the encegy of the shor is transantte { to 


pres near yin li wilt the direction of the blow, ta such 


a @erree that @reat dame is Vine ty the board to which the 

hens re attache). Thi iy not the case when rods are used. 
1 beye Mr ly to give Me etal, ct my experiments on the 
- Per onan J. Sarit 


Ce ehut une th. 
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THE HORN EXPEDITION FOR THE_SGizae 
TIFIC EXPLORATION OF CENTRE 
AUSTRALIA, 


fe FORMATION has been received of the organization 
and despatch from Adelaide of a new and well- 
equipped expedition for the scientific exploration of the 
Macdonnel! Ranges wkich lie about eleven hundred 
miles to the northward of that capital and nearly in the 
centre of the Australian continent. Tbe expense of this 
expedition is borne by a wealthy and _ public-spirited 
colonist of South Australia, Mr. William Austin Horn, 
who thirty years ago carried out on his own account 
some explorations in the Gawler Ranges, and has since 
taken a very active part in the development of the mineral 
resources of the country. besides being a prominent 
member of the colonial legislature and of the Council of 
the University of Adelaide. Mr. Horn himself is the 
leader of the present Expedition, but has wisely associated 
with him same scientific gentlemen of great experience 
in .\ustralian travel. Amorg them are Mr. Charles 
Winnecke, of the Trigonometiical Survey of South 
Australia, who in the performance of his duties has re- 
peatedly traversed some of the most arid country of 
the continent. andhas mapped out sone thirty thousand 
square miles of its surface. With him also goes as 
medical otticer, Dr. E. C. Stirling, C.M.G , F_R.S.. of the 
University of \delaide, the well-known discoverer. a few 
years since, of .Voferyetes, and latterly the investigator 
of the /rproteden-deposits. the results of which so 
many are impatiently expecting, though now it 1s clear 
that for them they will have to await his return from 
this new undertaking, the charms of which he found it 
impossible to resist. Besides these there are of the 
party, Prof. Ralph Tate, also of the Univer-ity of .\de- 
laide, and President of the last meeting of the .\ustia- 
lasian Association for the Advancement of Science, 
eminent as a palaontologist, and especially as a pal.vo- 
botanist, as well as Prof. Baldwin Spencer, whose name, 
from his connection with Owens College and Oxford, 
will be at once recognised by all; while there is also Mr. 
J. Alexander Watt, of the Geological Survey of New 
South Wales, to pay special attention to mineralogy and 
petrology. Inthe capacity of collecting naturalists, Mr. 
FLW. Belt. of Adelaide, and Mr. G. A. Keartland, of 
Melbourne, complete the staff of the expedition, which 
will be accampanied bv three camel-drivers, a_couk, and 
two prospectors sent by the Government. The Expe- 
dition was ta leave Adelaide on May 31d for Oodnadatta, 
and thence proceed along the telegraph line as far as 
Lilia Creek, where it will turn to the westward towards 
the Ayers Range and Gayder’s Springs, after which it 
will make for the Palmer River, and then, deviating again 
to the westward towards Petermann Creek, will return to 
the upper valley of ihe Finke River, and then push on 
to Glen Helen at the foot of the Macdonnell Ranges. It 
will af course be understood that circumstances may 
cause this pln to be moditied more or less extensively; 
but from the previous experience of those wha have laid 
down the route to be taken it will probably be carried 
out pretty much as is intended, thnugh some of the 
country to be traversed is absolutely unexplored, and 
much of it very imperfectly known. Wherever a prespect 
of doing work is found, a longer ar shorter halt will be 
made, and as the Expedition 1s to be well furnished with 
camels—no fewer than twenty-three being taken with 
it the ditticulties that attend the needful supply of water 
will be reduced to a minimum, while it 1s sard that 
owing to recent goed rains in the latitudes to be passed 
through everything lonks promising for a successtul 
journey. Can ; 

The impontarce of this undertaking is not easily to he 
overrated. Hapeditions of one kind er another to the 
Witcner of the cantinent have been numerous, and 
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productive of results that we should be the last to 
impugn; but this we believe is the first attempt at a 
purely scientific investigation of Central Australia, while 
the names of the distinguished men wham Mr. Horn 
has been so fortunate as to engage in it, are a guarantee 
of the serious way in which it will be conducted. We 
doubt not that he and his companions will find plenty of 
rough wo1k before them, and possibly some risk ; but if 
gaod wishes can help them they may rely on those of 
all our readers, together with their high and hearty 
appreciation of the spirit which has prompted that 
gentleman not only to defray the cost of the Expedition, 
but to put himself at the head of it at a time of life 
when most men think of retiring upon the fruits of their 
labours. 


ieee NT OF COAL GAS. 


Tisalmost impossible to over-estimate the importance 
of the influence which coal-gas has exercised upon 

the advancement of civilisation during the past filly 
years, and at the present time it has reached a phase in 


vA OLE 


is existence upon which its future career and utility is . 


very largely dependent. 

Uptothe middle of the century but little attention 
was paid to the quality of the gas supplied for illuminat- 
ing purposes; the gas manager made the best gas he 
could with the coals at his disposal, and the consumer 
was content as long as he obtained a reasunable amount 
of light. 

In 1850 a Bill was passed which enacted that the light 
emitted by a brass argand burner with 15 holes, con- 
suming five cubic feet of gas per hour, should be equal 
to the light of 12 wax candles of the size known as 
“sixes.” These wax candles were, however, only equal 
in illuminating power to 103 of the sperm candles at 
present used for testing purposes. In 1860 an Act 
changed the illuminating power to 12 sperm candles, 
and in 1868 this was again raised to 14 candles, and by 
the Act of 1876 this was increased to 16 candles, and 
remains so to the present time, 

In 1864 the 15-hole brass argand was discarded as a 
standard testing burner, and was replaced by a 13-hole 
steatite burner, which by increasing the temperature of 
the flame developed more light, whilst in 1869 the 
“ London argand” 24-hole burner was introduced, and 
gave a still furcher increase in the light obtained from 
the gas, so that when we speak of london being supplied 
with 16 candle-power coal-gas, it means that the light 
emitted by the gas when burning at the rate of 5 cubic 
feet per hour from a London argand shall be equal to the 
hght of 16 sperm candles of the size known as sixes con- 
suming 120 grains of sperm each per hour. 

When we come to consider what this in reality amounts 
to, we find that by one of those Subtle strokes of humour 
in which our legislative body occasionally indulges, it 
means to the consumer almost anything except a light 
equal to 16 candles. The illumination which can be 
Obtained by the consumption of coal-gas is entirely 
dependent upon the method by which the gas is burned. 
From a so-called 16-candle coal-gas the consumer rarely 
obtains a value of more than 12 candles per 5 cubic feet 
of gas consumed ; whilst by using burners of rational 
construction, upwards of 40-candle illuminating power 
could be obtained for the same consumption of gas. 

The light emitted by a coal-gas Hame is dependent 
upon its temperature, and tlat flame burners, exposing 
a thin shect of flame to the cooling action of the air, 
give the worst results. Argand burners are better, 
as the cooling is not so great, whilst the regenerative 
burners lately introduced, by utilising the heat of the pro- 
ducts of combustion for raising the temperature of the 
gas and air supplied to the tlame, give an enormous 
increase in the light emitted. 
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If the gas companies could only get an Act passed 
authorising the use of the regenerative burner as the 
standard, there is no reason why they should not call 
the gas at present supplied yo-candle gas ; the consumer, 
however, using the flat-flame burner would still be only 
obtaining the same light as at present. Incandescent 
mantle burners, which act on a totally different principle, 
also yield a high illuminating value. 

On carefully testing the burners in ordinary use we 
find that for an equal consumption of gas the results at 
once show the enormous advantage to be obtained by 
regeneration, and also how serious is the lass which 
attends the employment of ordinary burners. 


Light obtained per cubic foot of 16-candle gas consumed. 


Burner, Candle units. 


Regenerative and incandescent ... «. 7 to 10°00 
Standard argand 520 
Ordinary —,, 2°90 
Flat-flame No, 7 Sate 
ee 215 
2 » 5 187 
» a» ot 74 
" » 3 1 63 
Lh a? 2 1°22 
” nl 0°35 
A » O 9 59 


These burners were by well-known makers; but there 
are plenty of cheap German nipples in the market which 
will give even worse results. In the above table No. 7 
is the largest flat-tlame burner given, as any larger size 
would never be used for indoor illumination; but with 
some of the big ‘lat-tlame burners employed for outdoor 
work as much as three candle power per cubic foot of gas 
is developed by the best make, while it is also quite 
possible to find cheap imitations of them, which can 
scarcely be distinguished by their appearance, only de- 
veloping a litle more than one candle per cubic foot. it 
seems probable that 1o-candle units represent the 
maximum light to be obtained in practice per cubic foot 
from the so-called 16-candle coal-gas, as, although 
greater regeneration will increase it as high as sixteen 
units, the heat is so intense that the burner is quickly de- 
stroyed. Taking 10-candle units as being the maximum 
amount of light for a consumption of one cubic foot of 
gas per hour, an approximate idea of the waste of illum- 
ination which attends the ordinary methods of burning 
the gas can be formed. 

If the burners most commonly in use in houses be 
examined they will be found to consist chiefly of No. 4 
and No. 5 tlat-flame nipples, and it would not be 
over-estimating the number in use to put them at S5 
per cent. of the total. The remaining 15 per cent. 15 
made up of larger flat-tlame burners, argands, and re- 
senerative Jamps, which give a higher service: but it 
will be found thatthe total value obtained will not exceed 
2°5 candles per cubic foot. This means that 75 per cent. 
of the total value obtainable from the gas is wasted, and 
that for our present expenditure in coal-gas we could 
obtain four times as much light. 

Mr. George Livesey some ume ago proposed that un- 
enriched coal-gas should be supplied to the consumer at 
a lower rate than is at present charged for the enriched 
16-candle gas, and this question is of such interest and 
importance to both consumer and gas company that it 
deserves the gravest consideration. 

In large towns like London, where the gas compan es 
have to supply a gas of specific illuminating power, and 
where the gas is continually subjected to photometric tests 
at stations spread over the whole area supplied (any 
deficiency in the lighting value of the gas being visited 
with rigorously enforced penalties), enrichment in some 
form or other becomes a practical necessity. In London 
the gas has to have an illuminating power of sixteen 
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candles; and in order to ensure this over so enormous 
an area,the gas must be sent from the works test- 
ing up to from 16°5 to 17 candles, With seaborne 
Durham coals of the character most largely used in the 
metropolis for gas-making, the illuminating value of the 
gas will be about fifteen candles, and the gas manager 
has to enrich the gas by from 14 to 2 candles before he 
can with safety send it out fordistribution. This enrich- 
ment is done in several ways: (a, by the admixture of a 
certain percentage of cannel coal with the original gas 
coal; |6 by carburetting the coal-gas with the vapours 
of volatile hydrocarbons ; (¢) by mixing the gas with 
carburetted water-gas: (d@) by admixture with rich 
oil-zas. 

Upto four years ago the admixture of a certain per- 
centage of cannel coal with the Durham coal was the 
only method of enrichment employed by the metropo- 
litan companies, and was perfectly satisfactory, as the 
coal being mixed, the gases came off together under the 
same conditions in the retorts, and a uniform gas was 
the result. During the past few years, however, the 
increase in price of cannel has forced the gas companies 
to find some other process which should take its place, 
and the Gas Light and Coke Company tried experiments 
which led to their largely adopting carburetted water-gas 
for this purpose 

When steam acts upon carbon at a high temperature, 
the resulting action may be looked upon as giving a 
mixture of equal volumes of hydrogen and carbon mon- 
oxide, both of which are inflammable but non-luminous 
gases. The water-gas is then carburetted, ze. rendered 
luminous by passing it through chambers in which 
oils are decomposed by heat, and the mixture of oil-gas 
diluted with water-gas is made of such “richness '’ as to 
give an illuminating value of 24 or 25 candles, and this, 
mixed with the poor coal-gas, brings up its illuminating 
value to the required limit. During the winter months 
the gas supplied by the Gas Light and Coke Company 
has mostly contained about 10 per cent. of the carburetted 
water-gas, 

This form of enrichment has several serious draw- 
backs: it increases the percentage of the highly- 
poisonous carbon monoxide in the gas, and so makes 
leakage imore dangerous, whilst carburetted water-gas 
burns with a short but very brilliant flame, far shorter 
than coil-gas, a 22 candle water-gas tlame burning from 
a London argand at the rate of 5 cubic feet an hour, 
with a flame only 24 inches in height ; whilsta t6-candle 
flame of the was supplied up to three years ago gave a 
flame three inches in height; and the gas now supplied 
and enriched with the carburetted water-gas only gives 
2 flame 2°6 inches in height, in order to emit a light of 
16 candles. 

When a houscholder lights his gas-burners, he in- 
variably turns on the gas until he gets the largest possible 
fla ne without roaring or smoking, and from the alteration 
in the conposition of the gas which has taken place, this 
means using far larger quantities of gas thin heretofore, 
so that although an increase in illuminating power is ob- 
tuned, a substantial increase in the quarter's gas bill is 
also foun} 

Another objection to this form of enrichment applies 
even stillmore to the admixture of rich o1l-gas with the poor 
coal-gas, and 1s that although gases of different gravities 
mix perfectly well in small vessels, yet when you come to 
deal with the huge gas-holders used in the modern gas 
works, stratineation of the gas takes place, and even if the 
enriching gas be mixed with the ordinary gas in the 
foul mains, so that they may pass through the scrubbers 
and purihers together, uniformity in illuminating power 
is never obtained, and with the London coal gas 
variations of from 16 to 18 candles in value are found at 
the testing stations. 


“\ burner which 1 giving its best duty with a 16 candle 
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gas, will be very apt to smoke when burning a gas of 
higher quality, and under these conditions the products 
of combustion become more injurious to health from the 
presence in them of a larger proportion of the products 
evolved during incomplete combustion. 

Enriching gas by the vapours of volatile hydrocarbons 
enables the manager to bring his gas up to the legal re- 
quirements as regards the illuminating value at the test- 
ing Stations, which are mostly fixed where the great 
trank mains deliver the gas to the districts to be supplied, 
and itis only under exceptional circumstances that the 
illuminating value of the gas is ever found to be below 
the required limit at these points The consumers, how- 
ever, reap but little benefit from it, as the loss of 
illuminating value during distribution is very great where 
this method of enrichment is employed. 

No matter how enriched, change of temperature, and 
other troubles incidental to distribution generally reduce 
the illuminating power of the gas to a considerable 
extent before it reaches the consumers’ burners, so that 
its actual value isfar more often fifteen candles, although 
it may have been tested over sixteen at the station. 

Inthe big mains the gasiscontinually flowing ata fairly 
steady rate, and is neither exposed to any great alteration 
in temperature, nor from the size of the mains to any very 
great amount of “skin friction,” 7.c. rubbing of the gases 
against the sides of the pipes; but as soon as distribu- 
tion commences, both these factors come into play, and 
as some of the chief illuminants of the gas are vapours 
and not permanent gases, lowering of temperature causes 
condensation of some of then, whilst the power which 
friction against the sides of the main service pipes, 
coated with depasited hydrocarbons, has of withdrawing 
the illuminants from the gas, still farther decreases its 
light-giving value, and anywhere near the dead end of 
a service, Stagnation of the gas during a large portion of 
the twenty-four hours when gas is not being consumed, 
adds still further to the trouble, so that even at the testing 
stations, the influence of the small consumption of gas 
on Sundays, and consequent stoppage in the manufacture 
on that day, can be traced in the illuminating value found 
on Monday morning. 

Coal-gas, as made from ]l)urham coil at the tempera- 
ture enployed in the Metropolitan Gas Works, has an 
illuminating value of about fifteen candles, and the en- 
richment of this gas up to the required value costs far 
more fro rata than the amount of light obtained from 
the unenriched gas. 

This cost has entirely to be borne by the consumers, 
and the whole practical question to be decided resolves 
itself into—‘‘Is the game worth the extra candle and a 
all fea 

If coal-gas were used for illuminating purposes only, 
the consumer would be a considerable gainer by having 
the unenriched gas supplied ata lower price; and when we 
consider the amount of gas used asa fuel, and that the 
quantity so cimployed is diily increasing, the cost of 
the enriched gas becomes of the greatest importance. 

The value of one candle in illaminating power in the 
gas supplied in London at 14d. per candle is £180,000, 
and if this calculation be correct, consumers in the 
metropolis would be saved about £279 000a year by using 
unenriched coal gas, and probably not one of them would 
notice the slightest difference in the light emitted by the 
gas in the burners ordinarily in use. 

In the regenerative burner the increase in illuminating 
value 1s almost entirely due to the rise in temperature 
causing methane, which forms about 34 per cent. of the 
coal-gas by volume to become a very valuable illuminant, 
and as there is just as much or more methane in the un- 
enriched sras, it is manifest that this increase will still 
be found. 

In the incandescent burner the coal-gas is burnt in an 
atmospheric burner, and the non-luminous flame is made 
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to heat a mantle of refractory materia! up to incandes- 
cence, and for this purpose the 15-candle gas will do as 
well as the 16. 

One argument which has been raised against the 
lowering of the standard is that if a 16- candle gas is 
reduced to 15 candles during distribution, a 15-candle 
gas will be lowered to 14. This I think ts a mistake, 
An enriched gas 1s lowered in illuminating value be- 
cause certain vapours are condensed from it ; but it will 
be found that with an unenriched gas, made at a high 
temperature, this action is decreased to a minimum, on 
account of the small proportion of vapours present. 

One of the most important experiments ever tried on 
a large scale has been made this year, the London 
County Council having given permission to the South 
Metropolitan Company to supply unenriched gas to 
South London for the space of a fortnight, in order to 
practically ascertain the result during distribution and 
the loss of light to the consumer. 

At the testing stations the gas for the fortnight showed 
the average value of abont 15 candles, ranging from 14 
to 16 according to the coal used at the various works, 
whilst tests made with portable photometers on the 
consumers’ premises gave identical results, before, 
during, and after this period, clearly showing that the 
whole value of the enrichment consisted in satisfying 
the legal requirements, whilst the consumer gained 
absolutely nothing but the privilege of paying for it. 
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of treating wounds and injuries, hy whic. 10t only has the art 
of surgery been greatly promoted and hun.an life saved in all 
parts of the world, but extensive industrie, have been created 
for the supply of materials required for currying the treatment 
into effect.” 


WE are requested to state that before long a memoir of the 
late Dr, James Croll, F.R.S., will be ready for publication. 
Persons having letters from Dr. Croll, or information likely to 
be of interest, are requested to forward such to J. C. Blackwell, 
10, Royal Terrace, Edinburgh. The letters will be returned 
when their contenis have been noted. 


A PasTreur Institute was opened at Tunis on Tuesday by 
Dr. Loir, a nephew of M. Pasteur. 


Te death is announced from Varis of M. 
knowa for his work in entomology and botany, 


Ed, Lefevre, 


Pror. CANNIZZARO has been elected a correspondent of the 
Paris Academy of Sciences, in the place of the late M. de 
Marignac. 


WE learn from Za ature that a department of agricultural 
entomology has recently been formed at the Institut National 
Agronomique, an.l placed under the direction of Prof. Brocchi 


_ Tne work of the department will bz to identify insects sent for 


It is to the interest of the gas consumer and gas com- | 


pany alike that the price of gas should be reduced to 
the lowest possible figure, and the possibility of 
reduction in price is entirely dependent upon the 
discarding of the costly enrichment. 

Under the present legal conditions the companies 
gain nothing by supplying a gas a candle better than the 
standard, and if they fall a candle below have 
to pay the absurd fine of 4os., a state of things 
which if the London companies did not show the 


greatest anxiety to fulfil all their obligations might lead ' 


to a considerable reduction in the value of the gas 
distributed, as to pay a daily fine and to send out gas of 


a value of 15°: candles would save the companies many | 


thousands a year. 

This is all manifestly wrong, and if the consumers are 
to get the full benefit of coal-gas, and if coal-gas is to 
take its proper place as a fuel as well as an illuminant, 
its sale must be placed on a sound commercial basis. 
Enrichment should be entirely given up, and the gas 
that can be made direct from the coal supplied to the 
consumer. 


each town based upon the coal used, andany fall belowthis 
should be visited by a fine of £50 forthe first half-candle, 
and an increment of £100 tor each half.candle below 
that, whilst the price charged’for the gas should be 
governed by its illuminating value for the quarter as 
averaged from the testing station returns, a low initial 
price, say 25. 2d. per thousand, being charged for 
14-candle gas, and 14¢/. a candle for each candle above 
it, with a maximum price of 25. 5¢. If some such 
scheme as this could be adopted, not only would the 
consumer obtain the full value for his money, but the 
gas companies would reap the benefit of an enormously 
increased consumption for fuel purposes, and the 
atmosphere of our big cities would gain in proportion. 
VIVtIAN B. LEWES. 


NOTES. 

Tue Council of the Society of Arts have, with the approval 
and sanction of the President, II.R.I1. the Prince of Wales, 
awarded the Albert Medal to Sir Joscoh Lister, Bart., F.R.S., 
“for the discovery and establishment of the antiseptic method 
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that purpose by agriculturists, and to point ont the means of 
destroying insect pests or diminishing their ravages. 


Tus Cape 7imes says that among the latest accessions to the 
South Africaa Museum are an old imperfect skull and other 
bones of a white rhinoceros, presented by Mr. W. G. Schmidt. 
These remains of the now all but extinct ‘‘ white ” or Burchell’s 
rhinoceros were found at a depth of about 8 feet, in black turfy 
soil, at about twelve miles from the Vaal River. 


A COMPLETE statement has been issued of the different 
sections of the Mininz and Metallurgical Exhibition to be opened 
at Santiago in September next. The classification 
follows:—(1) Motive Power; (2) Electricity; (3) Mining 
Machinery ; (4) Mechanical Prepsration of Minerals; (5) 
Metallurgy ; (6) Chemical Industries ; (7) Statistics and Plans ; 
(8) Mining and Metallurgical Products. 


is as 


THE Paris correspondent of the Zimes reports that, 
at the first meeting of the 1900 Exhibition Commission, 
the following scheme of classification was read :— The 


. first group of exhibits is entitled ‘* Education,’ and contains six 
A mimmum of illuminating value should be fixed for ' 


classes. Group If. comprises ‘* Works of Act,” containing 
paintings, drawings, engraving, lithography, sculpture, the 
cutting of precious stones, and architecture. Group III. is 
called ‘‘Instruments and General Processes of Literature, 
Sciences and Arts,” including typography, photography, 
binding, newspapers, maps, instruments of precision, coins 
and medals, medicine and surgery, musical instruments, 
and the theatrical art. The TVth Group is ‘‘ The J/a/crie/ and 
General Processes of Mechanics,” including steam engines, 
motors, divers apparatus of general mechanics, and implements. 
The Vth Group deals with electricity, including the production 
and mechanical application of electricity, electro-chemistry, 
electric lighting, telegraph, and telephone. Then come loco- 
motion, agriculture, horticulture, forestry, alimentation, mines, 
furniture, textiles, chemicals, social economy, and military 


weapons. 


Ir is reported by the British Jfedical Journal that a committee 


| of the Calentta municipali'y have resolved ta recommend that 


a sum of moncy be voted for two years in order to test 
thoroughly M, Ilaffkine’s system of cholera inoculation. This 
method, worked ont by M. llafikine in the Pasteur Institute 


in Paris, and applied extensively in India by the investigator 
himself, was recently put to the test of actual experience near 
Calcutta. Pr. Simpson, the health officer, took special steps 
to make the inoculations in the neighbourhood of Calcutta serve 
as tests, as severely scientific as possible, of the elficacy of the 
method in man. O¢ the 200 inhabitants of a native hamlet, 
116 were inoculated with the protective vaccine. No: long 
afterwards, an outbreak of the disease occurred in the hamlet : 
ten persons were afected, none of whom had been inoculated, 
and seven died, whereas all those who had been inoculated 
emained free. If the results of future experiments are 
favourable, a permanent departmen: will probably be estab- 
}\shed to carry on the inoculations. 


Tie long Kong correspondent of the Aritist Wedical 


7 urna. gives the following ,articulars with regard to the epi: ; 


cemic noted in our last issue: —‘‘ The plague commenced here 
on May 5; it presents all the symptoms of the true bubonic pest 
which devastated Europein the Middle Ages, and produced the 
terrible ravages described by Defoe during the great plague in 
Lonion. This bubonic pest, although extinct in Esrope, has 
n-ver ceased to prevail in China fron time t> time, and has also 
-pread from there to Persia and Asiatic Kussia. The present 
datbreak is characterise! by intense sym >to ns corresp ndtoz to 
those of typhus, and by the hubonic boils characteristic of the 
lisease The deaths up to to-day bave amounted to 1708, but 1 
~m gla} to say that the Europeans here are unaffected except in 
the case of ten of the military employed by the authorities in 
-arrying out disintecting work in the native quarter where the 
plague is located ; one of them has unhappily died.* It is 
}*inted out by our con’emporary that this bubonic pest is ex- 
tremely contagious fron person to person, and though aerial 
infectt un is not unknoan in caniection with it, it is so probably 
mly to a slight extent. Like typhas, the plague is main'y 
hfuse | by personal contact, an its diffusion is one of the re-ults 
of overcrow ling and dirt. 


The U.S. National Academy of Sciences is in a quandary. 
According to the leaevican Naturadist, it has been ina state of 
Jaraly-is ['r two years as regards the electioa of members, 
wing to the impossibility of concentrating a sufficient number 

{\ ses on any one candidate to elect him. At present filty- 
e.ght members are devoted to the physical sciences, and thirty- 
ne represent the natural sciences. Members of the latter 
as desire to destroy this disproportion, bat they cannot 
roe re enonyh votes to elect an additional member on their 

le, an} the result is a deadluck., 1t has been proposed by a 

Mmitee that the Acadeny be divided into classes, each 

ving a tixed membership, such as exists, for instance, in 

® Vers \ealemy of Sciences Three of these classes were to 
esrrwe the physical ctences ; two, natural science ; and one, 


the — ences that could not be well classified under ether of 

we hevly ‘This, however, has been objected to, and Prof. 
PIT) Cite ibmittel the following division to the con- 
> fern of the committee. Class 1. 35 members).—Physical 
s 


Mee yp eneey of I nerzy), to inzlide Physics, Astronomy, 
(Seat ry, | ywolimy, and Tyynamical and Chemical Geology. 


C™ I] 35. mem srs. Natural Science (Sciences of 
“Norphelogy); srecturel Ger logy, Mineralogy apart from 
Oeenwtry Wolesy including Embryology and Pale mtolopy . 
Claw TL. (15 member Anthropological Science (Sciences 
feaing of phenomena determine) by psychic conditions) ; 
Virago ony, stausties, Mhiology, Msycholagy., Class 1V, 


15 members, —Applhed Saicne. Applications in the Arts of 
wey of the S@ence¥ previously enu nerated), incluling Hygiene, 


aad 


rods 


Uy, oc. 
St P famats work, ‘' Jas Antlitz der Erle ’ the Face of 


Me Lath. is be translate) inta Trench by Mode Marg rie. 
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‘ani the true tale of the flool, while it remtued picturesque, 
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Abroad, the book is almos: as well known to the general — 
public as to geologists, hat there seems to be no immediate 
prospect of an English translation. 


We are reminded of what we lose in this respect by a 
curren: article in the Germain ‘* Weekly Magazine of Science ” 
(.Vaturw. Wouskenichrift, May 27 and June 3), on '‘the Flood 
and the Ice Aze Question.” Tne writer, Richard Mennig, 
discusses the views s> amply stated hy Suess in the aforesaid 
work, also those of Neamayr in the ‘‘Erdgeschichte " (Fistory 
of the Enrth). Suess am} Nzunaiyr may be said to have 
proved that the Mosaic account of the flood was copied, with 
but little alteration, from the original Assyrian version, and 
that the actual events took place in the plains of the Euphrates 
and Tigris, and not on the banks of tbe Jordan. Suess 
suggested a conpirisoa wth the occasional calamities caused 
in the lower parts of the rivers of India when a cyclonic storm 
whirls the sea inland, an] the rivers overflow wise reaches of 
town and country. In Saess’ opinion the Ma,aic flood was of 
loeii niture :—‘* Taz traditions of other p:oples d> not in the 
least jasti'y the assertion that the flood extended beyond the 
lower course of the Euphrates.” Sctencs went with Suess, 


lost its magnificence. 


Now, however, Hennig brings forward persuasive arguments 
in favour of the inizpeadent origin of the tlood Saga found 
among so many peoples. Ile associates it with some of the 
striking facts which indicate a general increase of rainfall and 
lowering of the temperature over the whole earth during the 
{_uaternary periol—e..., the presence of enormous lakes in the 
west of North America, whose water-level rose 1000 feet above 
the present Salt Lake of Utah, the Ice age and glaciation 
in North America and in Northern and Central Europe (without 


which geology would have lest a pet hobby), the tloods which 
accompanied the retreat of the glaciers, the moist climate of 
Siberia, and the fertility and forest-growth in the now aril 
Sahara. Ienniz concludes that the thood was contemporaoeous 
with the Ice age, and was produced by the unknown causes 
which then lowered the temperature of the globe. The period 
was a prolonged one, during which the countries in milder 
latitudes were converted into swamp and sea, or underwent 
higher Hoods of local character under speciz! meteorological 
conditions. Isolated lands remained free from inundation, 
Egypt for example, owing to their distance from any region of 
ice and dry climatic conditions. 


Tut German Saga tells how ‘the floods of the north came 
fir from their home an] were turned into ice, and tbe ice stood 
still, and the mist which hung over it froze . . Vill the hot 
san-glow fiom the south met the hoar, and the frost fell in 
drops. The sun was strong and his heat vave life to the drops, 
so thata great frost-giant in the form of a man arose—Ymir 
of the Vrimthursen, Dut Boss killed the giant Vmir, and 
when he fell there ran sn much blood from his wounds that 
the race of the [Irimthursen was drowned, all except him they 
In a boat he saved himself and his wife, 
and fromthem sprung the new race of Mrimthursen.”” The 
German Saga ts scarcely less dramatic than the astern, After 
reading it we feel willing to believe that the Germanic Ossian 
ftden 


called Bergelmir. 


was dom 


Is the /regranm des Gymuainum Eine tinum (Gotha 
tSyq, Dr. A. Schmidt has published an essay on the employ- 
ment of a trizonometrical series in meteorology, which will be 
very useful to students of the mathematical branches of that 
science. It is divided into four sections, the first two of which 
are devoted to the history of the subject, from their earliest use 
hy Euler, in 1748. Their first application to meteorology is 
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attributed to LT. Mayer, whose investigations were published 
after his death, by Lichtenberg, in 1775, althongh the principal 
merit for their employment in meteorology is undonbtedly due 
to Bessel, who explained their use in a treatise pnblished in 
iSig. The last two sections deal with the means of deducing 
the harmonic constants from the usnal formule, and the need of 
further investigations by this metbod. The /ro2ranem will pro- 
bably not be generally accessible, hut a careful summary of it, 
by Dr. Grossmann, will be found in the WWeteorologische Zeitt- 
schrift for May of this year. 


THE results of meteorological observations lose much of their 
interest when published four years late. Such is the report of 
the meteorological service of the Dominion of Canada for 1889, 
a copy of which has just reacke.l us. We note in glancing 
through the volume that meteorological instruments are supplied 
to the experimental farms established in diflerent provinces of the 
Dominion. There were 1126 warnings of approaching storms 
made during the year, 32°2 per cent. of which were verified. 
The railway companies in Canada give assistance in many ways 
to the meteorological service. One of these is by permitting 
trains to carry discs showing the weather forecasts for the dis- 
tricts through which they travel. A few weeks ago we noted 
that our Loard of Agriculture intended to distribute in rural 
districts during harvest time, weather forecasts prepared at the 
Meteorological Office. It may he worth consideration whether 
such a system conld not be usefully extended by displaying the 
predictions on trains running throuzh agricultural districts. 


Tite earthquake in Baluchistan, described in NAIUKE of 
August 10, 1893, was also felt in South Russia and in 
Germany, and a comparison of the records at Nikolaievy and 
Strassburg is given by ITetr E. von Reheur-Paschwitz in the 
Afronomiccite Nathrichten, No. 3234. The epicentre of the 
earthquake was a spot hity miles to the N.N.W. of (Juetta. 
The main shock occurred at 12h. 19m. G.M.T. on December 
19, 1892. The distances from Strasshurg and Nikolaiev are 5290 
and 3480 km. respectively. The first waves from the dis- 
turbance reached Strassburg in 16 min. with a velocity of 
5°5t km. per second, this being about the same velocity as that 
observed in the case of the Wjernoje earthquake of July 11, 
188g. The first maxima took 18 mins. and 30 mins. respectively 
to traverse the disiances. It is very evident that the wave motion 
at some distance from the epicentre is very complicated. For 
several hours before and after the earthquake earth tremors, 
were recorded hy the instruments, the two kinds of disturbances 
Appearing to proceed independently of each other. 


SOME interesting experiments with a rectangular glass prism 
are desctibed by W. C. Rontgen in [veaemnann’s Annalen. 
Those who have tried looking at themselves as reflected by two 
mirrors, placed at right angles to each other, will remember 
the amusing effect created by the image, contrary to the usual 
reflection in a mirror, not being reversed right and left. We 
can se¢ ourselves ‘‘as others see us,” also, by looking straight 
at the surface snbtending the right angle of a rectangular prism. 
Herr Rontgen observes that in no case is the pupil divided 
into two equal parts by the faintly visible edge of the prism. 
This is an illustration of the angle between the line of vision 
and the axis of the eye, which is different in different peop'e. 
Rectangular prisms can be easily tested for correctness of the 
angle by observing whether the two images of the cross-wires in 
a telescope, as seen in ihe two surfaces, coincide. The same 
fest would tell us whether two mirrors are exactly at right 
angles—a fact which might be usefully applied for testing 
instruments like Gauss’s heliotrope. Such a pnir of mirrors, 
or a rectangular ylass prism, give rise to another peculiar 
phenomenon. 1f they are rotated about the axis of vision, the 
image rotates in the same direction with twice the speed, 
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therefore, the object, say a cardboard disc with writing on it, 
rotates twice as quickly as the mirrors or prism, it will appear 
to stand still. This might be applied to investigate the effects 
prodncel upon bodies by rapid rotation. Another peculiarity 
is that such an instrument will reflect rays falling upon the 
hypotennse at any angle up to 45° to the same spot. By 
rotating such a prism about a line at right angles to its edge 
and to its hypotenuse the author was enabled to reflect the 
light from an electric lamp through a distance of 1 km. with 
ease and certainty. 


IN acommunication to the Z/ectrician, Prof. Fitzgerald criti- 
cises ITerr Lenard’s last paper, a short abstract of which ap- 
peared in NaTuRE for May 31, 1894, p 114. Ina former note 
on llerr Lenard’s previons paper, Prof. Fitzgerald had pointed 
out that the experiments so far would be consistent with the snp- 
position that the cathode rays were rays of light of very high 
freqnency, except forthe fact that they were deflected by mag- 
netic force, a phenomenon of which we bave no other evidence, 
and which makes it practically impossible at present to suppose: 
that cathode rays are of this nature. It was further pointed 
out that if this deflection were an action on the emitting surface, 
and not on the ray, it might be again possible to explain these 
cathode rays by the supposition that they are rays of light. Herr 
Lenard’s more recent experiments seem entirely at variance with 
any such supposition, while Prof. Fitzzerald considers tha- 
there is nothing in them thit, in the same conclusive way, proves 
that they are not streams of electrified molecules oratoms. From 
ITerr Lenard’s observation that the deflection of the ray depends 
on the pressure of the gas in the tube in which the rays are 
generated originally, and not on the nature and pressnre of the 
gas in the tube in which deflection takes place, it follows that, if 
the rays are paths of projecziles, they must either pass throura 
the window, or else be projected from it, by some action which 
behaves likea blow given to it from the otherside. .\ study of 
the spectrum of tbe cathode light migit settle whether any of 
the molecules actually traversed the partition. The fact tha: 
there is no increase in the pressnre within the tube only shows that 
as many molecnies traverse the partition in one direction as in 
the other. Blows delivered on one side of a plate would prv- 
ject molecules from the other side, with different velocities 
depending on the nature of the blow and on the mass of the 
molecule, so that a hypothesis of this kind would be quite in 
accord with Ierr Wenard’s observations. The fact that the 
magnetic eliect is independent of the mass of the molecule 
struck is explicable by supposing the electrical charge to be the 
same for all molecules. Even though sufficient reasons were 
forthcoming for rejecting the theory that these rays are due to 
projected molecules, Prof. Fitzgerald con:iners that there are 
other possible suggestions which are worthy of consideration, 
such that they are straight Grotthiis chains of molecnles which 
bend under magnetic force. This might account for a velocity 
of propagation of actions along them, comparable with the 
velocity of light, without requiring the component matter to 
move with this velocity. In fact, until the residual matter 
within the tube has been reduced very much heyond what has 
been attained, and it has been shown that these phenomena in- 
crease instead of diminish, and that there is no very slow pro- 
jection of the material of the plates, such as darkens the g'acs 
in glow-lamps, it will be very difficult to prove that any of the 
phenomena hitherto observed are dne to the ether, and not to 
the matter present. So far the phenomena described are 
quite like those that would be due to moving electrified 
matter, and the actions are quite unlike anything we know of 
the properties of the ether. 


THE anomalies which are constantly observed in culture 


If, . for bacteriological researches have, up to the present, been 


generally ascribed to abnormal conditions or to involution. 
stlthoagh the existence of polymorphism among bacteria 


may be inferred from the records of Metscknikoff, Weibel, | 


Cornil and Babes, Kiessliog, Karlinski, and especially those of 
truizoard and Charrin, as yet no absolute proof had been 
adduced to make it a fact. The IMeekblad wh, Tyidtschrift v. 
Genzest of April 28 eontains an asticle in which the writers 
contead that amoang pleomorphie bacteria there are some 
species which, uader different conditions, present different 
forms. Last year, when testing the water from the waterworks 
of Groningen, Ali Cohen and Uffelie, of the Hygienie Laboratory 
of that city, sacczeded in cultivating in pepton Na Cl, fluid, 
spirilla which possessed all the morphological and biological 
Properties generally ascribed to this species of organism. 
These spirilla, transplanted in nutritive gelatine, speedily 
developei colonies, but exclusively consisting of bacilli, 
Thes: bacilli, replaced in a solution of pepton, Na Cl, 
reproduced again spirilla, not all identical, however, but con- 
sisting of commas, S forms, and short spirella. They repeated 
their experiments for several consecutive moaths, always with 
the sam: result, During these investigations another curious 
fact came under their notice. An organism which for several 
moaths, in alternate solid and fluid nutriment, had produced 
the alternate form of spirillum and bacillus, although the con- 
ditions of culture bad not been altered in any way, lost at last 
the power of reproducing spirilla. The organism had retained 
all its individual characteristic properties, but it was impossible 
(> revive this power. These observations led the writers to 
the conclusion that the present state of bacteriological science 
dozs not admit of ignoring the signs of polymorphy in bacteria, 
and thit it is inaccurate to speak of normal and alsnormal con- 
ditions, or to recommend as appropiate only those nutrients 
in which bacteria most speedily develop and accurately retain 
the form under which they are described in the text-books. 
The fact that most species of bacteria cultivated under glass 
gradually lose their power of multiplication, their loss of 
pathological and other biol gical properties, make this apparent. 
Even increased power of growth does not necessarily prove 
the exterior conlitions to be favourable, It is well known that 
the bacillus of diphtheria loses its virulence in proportion as its 
power of development increases. In their opinion, therefore, 
it will henczforth be unsafe to deny, on morphological basis 
only, that the cholera spirillam may have developed from a 
certain farm of bacillus, and that itis not invariably produced 
from an individual whom it morphologically resembles. 


THE first volume has been issued of Dr. Bowdlee Sharpe's 
' TIandbosk to the Birds of Great Britain.”’ The book belongs 
to the new cfitionof Allen's Naturalist's Library, of which Dr. 
Sharpe is the editor, and Messrs, W. II. Allen and Co. 
are the publishers. 


We have received an excerpt from the Transactions of the 
Academy of Science of St. Louis (vol. vi, p. 4St). Mr. 
Milton Up legraff ts the author of the extraeted paper, the sub- 
ect of which is the determinations of the latitude, longitude, 
an} height above sea-level of the Laws Observatory of the 
University of the State of Missauti, and the Observatory build- 
ing and instruments. 


THE /ualetin of the Royal Gardens, Kew, Appendix ii. for 
1894, is entirely occupied bya list of new garden plants brought 
into cultivation for the first time in the year 1593, including 
botanical varieties and hybrids, as well as the most noteworthy 
of those which have been reintroduced after being lost from 
cultivation, and others now for the first time described or 
published with authenticated names. 


PAKT ii. No. 4, of vol. Ixii, of the *' Journal of the Asiatic 
Society of Bengal" contains two papers by Dr, G. King, the 
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Superintendent of the Royal Botanie Garden, Caleutta: ‘‘On 
some Indian Species of Canarsum,” and a continuation of his 
‘*Materials for a Flora of the Malayan Peninsula” ; also an 
account of the Deep Sea Collection made during the season of 
1892-93 in 11.M. Indian Marine Survey steamer /nvestrygator, 
by Dr. A. Alcock, Superintendent of the Indian Museum. 

WE have received two important reprints from the ‘ Sixth 
Annual Report of the Missouri Botanical Garden’’: North 
American species of Sagittaria and Lophotscarpus, by Jared 
G Smith, illustrated by twenty-nine beautifully executed plates ; 
and a description, by W. Trelease, of Leituerta Floridana, a 
Floridan tree now for the first time discovered in south-eastern 
Missouri, ‘The systematic position of this monotypie genus 
is still uncertain; the author beinz douhtful whether to place it 
near the Platanacea among Apetalz, or near the Dipterocarpex 
or Balsamifluz among Polypetale. This paper is also illus- 
trated by fifteen excellent piates. 

THE first edition of Dr. J. E. V. Boas’ ‘‘ Lehrbuch der 
Zoologie fiir Studirende und Lehrer” (Gustav Fischer, Jena) 
was reviewed in these columns at the beginning of 1Sgt (vol. 
xliii. p. 268). A second edition of the manual has now been 
published. No alterations have been made in the p'an of the 
hook, but emendations and numerous additions have been 
inserted here and there, so as to bring the matter in line with 
recent work, Nearly fifty illustrations have also been added. 


THE tenth edition of ‘‘Quain’s Elements of Anatomy 
edited by Profs. E. A. Schafer, F.R.S., and G. D. Thane, is 
slowly approaching completior. Messrs. Longmans, Green, 
and Co., the publishers of the work, have just issued the third 
partof vol. iii., dealing with the Organs of the Senses, aad it is 
announced that the second part of this volume (Peripheral 
Nerve-) will be published shortly, The foucth part (Visceral 
Anatomy) is in preparation, and will complete the work, 


So long ago as 1883 we reviewed (vol. xxviii. p. 195) the first 
part of ‘* Field and Garden Crops of the North-Western 
Provinees of Oudh,” by Mr, J. F. Duthie, the Director of the 
Botanical Department of Northern India. The second part 
was published a year after the first, but the third and concluding 
part, dealing almost entirely with garden crops, has only just 
reached us. All important plants of this kind, grown in India 
on comparatively small plots, are described and excellently 
illustrated. Mr. Duthie has added to the usefulness of bis work 
by giving at the end of the part just received a general index ta 
all the parts. 


Ix the Report of the U.S, National Museum for the fiscal 
year ending June 30, 1891, there aie several papers describing 
and illu-teating collections in the Museum, in addition to the 
reports of the various curators, Dr, G. Brown Goode describes 
the genesis of the Museum in an article full of information. The 
ethnological collections in the Muscum from Kailima Njaro, 
East Africa, are enumerated by De. W. L. Abbott, and the 
Korean collections by Mr. Walter Hough, both papers being well 
illustrated. Mr. Romyn Hiteheock contributes three papers to 
the volume, one on Shinto, or the mythology of the Japanese, 
another on the ancient burial mounds of Japan, and a third on 
some ancient relies found in Japan. Iinally, Mr. George II. 
Bochmer’s exhaustive history of the prehistoric naval architecture 
of the North of Europe is included. his paper should be 
referred to by all who are interested in the development of the 
art of shipbuilding. 

SCARCELY a week passes without our receiving several 
voluminous reports on scientific work carried out under the 
auspices of the United States Government, One of the last 
volumes to come to hand is the Report of the U.S. Commis- 
sioner of Fish and Fisheries for 1889 91. The Commissioaer’s 
report alone is a valuable summary of work, but this covers less 
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than ove hundred pages, and the remaining 550 pages consist 
of papers upon various branches of inquiry. The subjects “of 
these investigations are food-fishes and fishing-grounds, methods 
and statistics of the U.S. fisheries, the work of the U.S. Fish 
Commission steamer .{/42z¢ross, the oyster resources and oyster 
fishery of the Pacific Coast of the United States, the coast 
fisheries of Texas, a review of the sparoid fishes of America and 
Europe, fish Entozoa from the Vellowstone National Park, and 
last, but aot the leas: important, a translation of Prof. Maeckel’s | 
‘€ Plankton-Studien,” being ‘‘a comparative investigation of the 
importanee an] constitution of the mariae fauaa and flora.” 
All these papers will be read with interest by students of marine 
biology. 


Since 1844, Miiller-Pouillet’s “(Lehrbuch der Physik und 
Meteorologie ” (Vieweg und Sohn, Braunschweig) has passed 
through eight editions, and the ninth edition, edited by Dr. L. 
Pfanndler, only wants the second part of the second volume to 
complete it. There are three volumes altogether. Vol. i. 
treats of Mechanics and Acoustics, and vol. iii, of Magnetism | 
and Eleetricity. The former appeared in 1886, and the latter 
in 1890. The publication of the second volume, dealing with 
Light and Ifeat, has been delayed owing to the removal of the 
editor to Graz University. Dr. O.to Lummer has, however, 
taken up the work where it was left, and the publishers have 
been able to issue the first part of the second volume, contain- 
ing four chapters on Light. It is hoped that the remainder of 
the volume will be published at no very distant date. The 
whole edition has been thoroughly revised and greatly enlarged, 
the work, so far as yet published, running into more than 2200 | 
pages. It is unfortunate that so many years should have elapsed | 

| 
| 


between the publicatiun of vols. i. and iii. aad that the issue 
of vol. ii, should have beea so iong delayed. Owing to these | 
differences of dates, the edition cannot be said to represent, as a 
whole, the state of physical science at any particular epoch. 
Like Jamin’s and Ganot’s and Deschanel’s works on physies, 
that of Muller-Pouillet is amply illustrated. All experimental 
apparatus is fully described, and the objects accomplished with 
it explained in detail without the use of advaneed mathematics. 
Tn a prefatory announcement the work is commended to those 
“‘welehe nicht Gelegenheit finden, akademi:eche Vortsaze mit 
Experimeoten zu besuchen.” From this one could be led to 
believe that the manual was suitable for reading by a publie 
debarred fron seeing physical experiments performed. This, 
however, is not the ease. The place of the work is among 
books of reference snitable for elementary students of natural 
phiivsophy, not with those designed for general rea Jers. 


Titké a lditions to the Z ological Society’s Gardens during the 
past week include a Burnean Ape (lucacus énornatus, 2) 
from Borneo, presented by Mrs. Florence Firman ; a Puma 
(Felis concolor, 9) from Svuth America, presented by Miss | 
Florence Dickinson; a Leopard (/icés pandes, 3), a Cheetah 
(Cynalurus jubstus) from East Africa, presented by Major 
Owen; an Isabelline Bear (Ursus isubellinus, 6) from 
Cashmere, presented by Mr. E. Haag ; a Sloth Bear (JJelursus | 
wrsints) from the Ilills of Orrissa, Bengal, presented by Mr. 
J. W. Currie; a Downy Owl (Pulsatrix torguatus) from 
Brazil, presented by Dc. E. A. Goelli; an Eroded Cinixys 
(Cemixys ervsa) from Cape Lopez, Gibson, presented by 
Commander J. L. Marx, R.N.; a Greek Tortoise ( 7estu.to 
grzca) from Greece, presented by Mr, IL. K, Burtlett; a 
Nooloek Gibbun (//y/obutes hoslock) from Assam, a Black- 
handed Teetee (Cullithrix melinochir) from Brazil, a Black- 
winged Peafowl (6) from Cochin China, five Ileloderms 
(Meloterina Suspectum) from Arizona, deposited; a Great 
Anteater (l/yrmecophaga jubata) from South America, a Black 
Stork (Ciconia nigra), European, two Japanese Teal (Quer: | 
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guedula formosa) from North-East Asia, purchased; a 
Wapiti Deer (Cervus Canadensis,é), a Monflon (Ocrs 
musimon, 9), a Yellow-footed Rock Kangaroo (Fetrogace 
xanthopus, &), horn in the Gardeas. 


OUR ASTRONOMICAL COLUMN. 


BrRiGHT-LINE STARS.—Exaet information about stars with 
bright lines ia their spectra is appreciated by all who have the 
advance of celestial science at heart. In a paper in the June 
number of Astronomy and Astro-Physics, Prof. W. W. Camp- 
bell brings together all that is known with regard to objects of 
this spectroscopic character, and adds to the literature a num- 
ber of important observations made by himself. Sinee 1867, 


| when MM. Wolf and Rayet discovered three bright-line stars in 


Cygnus, fifty-two objects of the same type have been found, 
forty-two of this number being placed to the eredit of the 
IIarvard College Observatory. Prof. Campbell bas made 
visual determinations of the positions of the lines in the speetra 
of thirty-two of these stars, and has also photographed the 
spectra in juxtaposition with a hydrogen comparison spectrum. 
One of the most noteworthy facts brought out by the obser- 
vations is that the hydrogen lines in the speetra presenta variely 
of forms and intensities. In many of the stars they are dark ; 
in others, they are dark with bright borders. The bright 
hydrogen lines vary from faint to very bright,. from mono- 
chromatie lines to very broad bands, and from those clearly 
single to those apparently multiple. Like many lines in the 
spectra of nebulz, those of bright-line stars are difficult to 
identify with terrestial substances. The ubiquitous lines of 
hydrogen are certainly present, and Prof. Campbell finds that 
prominent lines of iron and other elements appear to coincide 
with a few of the star lines, while a line at wave-length 4480 
suggests to him a magnesium origin, but the identifications are 
not sufficient to lead him to make any definite conclusions. 
Much more can be learnt from his comparison, in tabular form, 
of lines in stars of the Wolf-Rayet type with those found in the 


_ solar chromosphere, in Nova Aurigee, and nebulz ; also with 


The hydrogen lines 
With the ex- 


dark lines in Orion stars, and in 8 Lyrz. 
are shown to be prominent in all the six spectra. 


| ception of the lines of hydrogen, D3, and that at A 4472, linesin 


the chromosphere do not furnish any striking coincidences with 
lines in Wolf-Rayet stars. The parallel columns of lines also 
fail to indicate any connection between these stars and Nove, 
the oaly point of similarity being that the lines in both these 
classes of celestial objects are broad. As is well knowo., the 
nebular spectrum and that of bright-line stars are much alike. 
A close examination, however, has led Prof. Campbell to think 
that nine prominent star-lines do not occur in nebuiz ; while, 
on the other hand, five nebular lines were unsuccessfully looked 
for in thestars. His deductions from the whole of the obser- 
vations are summed up as follows :—‘‘ In conelusion, I think 
we can say that the speetra of the Wolf Rayet stars are not 
closely related to any other known type. They appear to have 
several points in common with the nebular and Orion type 
spectra ; but the last two appear to be much more closely 
related to each other than to the Wolf-Rayet spectra. [t is 
therefore difficult to place these stars between the nebule and 
Orion stars. They certainly donot come a/ter the Orion stars, 
and one does not like to place them éefore the nebula. We 
can probably say that the bright lines are chromospheric, owing 
their origin to very extensive and highly heated atmospheres, 
but showing very little relation, in constitution and physical 
condition, to that of our own sun. For the present, at least, 
this type of spectrum must be considered as distinct from every 
other known type, just as the nebular spectrum is distinet, and 


| like the nebular spectrum containing lines whose origin cannot 


now be assigned.” 

EPHEMERIS FoR GALE’S ComET.—The following positions 
for Gale’s comet are from the ephemeris given by Prof. Kreu:z 
in Astronomische Nachrichten, No. 3229 :— 

Ephumeris for Berlin Midnight. 


1894 R.A. Decl. Brightness. 
hom s . a 
June 23 It 54 33 aon Cy EA O14 
27 (ie 2 iG) 43 15°9 O12 
July 1 129 47 43. 25°5 O10 
2) 12.17 7 43 310 9°09 
2) {2 24 19 43 33°5 907 
13 12 31 26 43 331 0 06 


Toe 


RHE KDVAL SACTE TAO CONT ERSAATONE, 


"THE roams of the Royal Society were crowded with a dis- 

tinguished gathering on Wednesday eveoing, the 13th 
inst., the occaston Oeing the annual Ladies’ Conversazione of the 
society, In accordance with our usual custom, we give descrip- 
liins of the most imperiant exhibits nit previously mentioned 
in these colunyn:. 

Vrof. MecKenny Haghe:. F.R.S., exhibited specimens illus- 
trating the evulution of the breeds of Lnglish oxen. The 
eariest breed, As x fve.cus, belongs exclusively to the 
Yaleolithic age. The nest. Bee priuivenins, com- 
mejcel with A. 
cParacteris'ic of the Neolithic age. Both the above forms had 
}saeneared before the arrival of the Komansin Britain. Fe. 

“rfc appeared wih A. 4 ierjentu!, but survivedto Roman 
tues. The homans improved Ae. fouserrons by crossing it with 
seme arger breed havin straighterand m >re upturned horns. .As 
Mere was ne larse mative breed surviving, and, moreover, the 

faracers Mt £0 ceiver .uevs do not appear in the cross, the 
KR omatys nv tst have imy orted the bree 1 with which Aas Jomyifres. 
was Crossed. “Ine ty»s of the Roman breed is still seen in the 
tawny UH ghland cattle a larzer variety of which is still common 
ia taly!.inthe asx Welsh ani Tghland (such as were killed 
fer foweral feasts); ant ia the Chilingham eattle (the des- 
cerdants of toe weite sacrificial ball. Atl these are whole- 
oo tral: the parta-caoloured cattle are a much later intro- 
becti nn. After the wihirawal of the leyiunaries, there was 
peon no cad: f selection of stock, and the cattle, except thase 

ese Vel in tne} sures or iv¥lated in the far West and Nor.h, 
Tovertel tu the type of Ase J agdrin as seen in specimens 
fem the wed weval ditches round Cambridge. 

Mr. shelford Bidwell, f.Ro5., exhibired illustra tons of re- 
Carrent vison and retinal oscillations, For recurrent vision a 
moweeg patch of light, white or coloured, projected upon a 
-ercen, Was followed at a short slistance by a‘ gho-t” or re- 
caren image, generady of a vivolet hue. To show retinal 

-c) ions a modihe! form of Cnarpentier’s experiment was 

e), demonstrating the brief yer.c 1 of insensibility to luminous 
inpre son which botluws the impact of hght upon the eye, 

te shell musical instru nents trumpets and flutes), ex- 
ltenel by Dr. George Harley, FORIS., included: t) Shell 
tes-horn use) by hshermen on the banks of Newfoundland 
AY u 1 (2) Welsh shell trumpet used as a dinner 
et Whos isin | Str e tt. 3) Miner's blasting signal 
been, ured inthe Guernsay granite quarries (Stroadea.  Javas . 
y Conch tru@pet, blown a fauerals and relinoas festivals in 
> Shem Intra Levi.” r2¢2—peele] and decorated with 


hemes Wea er 3 Vriten shel dute trom New Gainea | Sifter 
so), 90) Lelmet shell trunipet from New Guinea | Cun 
mute 7) Wigure-ornanented triton trumpet frum Japan. 


The exhibitor 
first forms of 


S dived seed tate tom Solomon Islands. 
e orewe!l the vpn n tha shells were the 
tremfetsan! daeseverempiyel. 
Sx@tches of cliwds, by Luke tloward, F.1k S , were exhibited 
y hw granidy ghter, Lady Fey, These sketches were lately 
uo, eanounte 1, amongst the family papers ol the late luke 
Ibewaol, In many caves they bear nis initials, or remarks in 
es beniwieuwys.  Uhey appear to have been drawn by him 
foe mstanes which cime wiler his own observation, during 
ree thy he was conducting those s'u lies whch resulted in 
week ©o The Modifications of Cloats,” amd in his well- 
see wo noe clawre ent clasufication, Some of them were 
yee! for, avd ayearet in, hi work. See also the ‘' {%in- 
wees to Petfh G. We lwann’s recent repcint of Howard's 
work. PRerdin No Asheranl Co, mp4 
Corinel Trawnmgs af the Mulsy Way," made at I} rr Castle 
Mscevatory weromihy tel by Lord Rosse. These drawings, 
CONpPIH OY’ one #ener view awl three sections of same ou an 
esarged stale, repreyem the "Milky Way." as seen with the 
mal Wel eye ay far a! 2) sowh Dechnauon. They were 
reyretucel Sy ithograpay on halt the orginal scale by Mr. W. 
11 Wesley aed puolehe d by Meer. Longmans. 
Mie Poetetatter Greperal eahit red (1 Wheatatone’s automatic 


trawtiiter, ran me Bf tu ¢ werk por nunute, driven by 
Witnee § tec rotor Lhe @r iy otor in thet instrament dispenses 
with ‘he 421" we ght whiW, ween the instrument is running 
a bon worl! per minate, reyes rewinding: by the operator 
ewry fia wis Aw temme tae motoriy vopiel directly to the 
€ tre asl 
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1 frecus, but outhved that species, and is | 
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work, the friction regulator and complicated fly-wheel. The 
speed of the instrument is regulated by opening or contracting 
the nozzle regulating the supply of air. ‘The power required is 
so small that the instrument can be driven at a moderate 
speed by simply blowing into it with the mouth. (2) Prof, 
Hughes’ type printing telegraph, driven by Willmot’s air motor. 
The air motor in this instrament takes the place of the 132 1b. 
weight previously used, and dispenses with the whole of the 
winding gear, and nearly all the train of wheel-work, the motor 
being applied directly to the printing shaft. The motor is 
self-starting in any position, and will ran continuously without 
any ad fron the operator. 

Messrs. John [. Thornyeroft and Co. had on view a case con- 
taining models of torpedo boats, light-draft patrol steamer, and 
the *f Thorny croft “ water-tube bailer. 

-\ sonometer for measuring the relative and comparative per- 
ception of hearing was exhibited by Mr. T. P. llawksley. The 
instrument consists of two primary coils of unequal wind:ng; 
between then slides a secondary coil, two dry cells, or a ther- 
mopile supply current, which is made intermittent by an adjust: 
able rheotome, ‘The secondary cou is connected toa deep note 
lelephane, from which progeeds a tube to be applied to the ear. 
-\.con lenser may be used. .Atone point on the scale the inter- 
rupuions uf the rheotome are not heard in the telephone. but 
on approaching the secondary coil to one of the primary coils, 
the interruptions gradually increase in loudness until they 
become unbearable to the ear, 

Mr. J. Wimshurst exbibited models showing an improved 
method of communication between shore stations and light-ships, 
or other hke purposes. The method consists in arranging 
suitably wound cuils of insulated wire upon the swivel pin of 
the mourings, the one coil being in com nunication with the 
shore station an! the second coil in communication with the 
ship. S gnals, or sound, are transmitted by induction, or by 
electramagnetic induction. 

Mr. Charles Bradbury's exhibit was the ‘‘ Drunsviga” cal- 
culating machine, for plain figures or decimals. The ** Bruns- 
Via “1s an arithmometer constructed on an entirely new sys- 
tem, an] will adi, muluply, suotract or divide with absulute 
accuracy, viving produc s up to 13 figures qurdinary size) or 
US figures (large size) The handle is turned in one direction 
for atdition or multiplication, and in the reverse direction for 
subtraction or division, This machine is used at the Royal 
College of Science. the City and Guilds Pechnical Collepe, the 
Millard Laboratory at Oxford, the Postal T elegraphs Depart: 
ment, &c, 

Mr. Charles Baker showed apparatus for obtaining instan 
taneoas photrimiccozraphs, and viewing the image unul ex- 
posure is made. The apparatus consists of a case containing a 
metal shutter, carrying a prism, and connectel with a pnea- 
muic release. When this shutter is set the image in the micro- 
crope is projectet, by means of a prism, on to a screen, which 
is fixed in an adjustable tube at mght angles to the optte axis, 
and can be viewed and focussed up to the moment of exposure. 
Yo ensure accurate focus, the screen in the adjusting tube 
should be placed the same distance froa the microscope as the 
plane of the sensitised plate. .\ slit in the shatter caa be 
opened or closed to regulate the exposure. 

The exhibit of the Marine Biological Association inclu led : 

t) Laving pelagic larve, Xe., from Plymouth. (2) Examples of 
the echinuderm fauna of Piymoath, (3 Ulybrid between brill 
and turnot (North Sea). 64) Sole with an eye on each site of 
the body. The usual disturtion, due tu the shifting of the left 
eye to the right side, bal not oceurred ,Nurth Sea). (5) Place 
larve, up to 28 days’ old, reared from ezes hatched in the Viy- 
mouwh Laboratory. The organisms exmibited were either of 
sconom ¢ or of scienthc interest. 

A method of heating by electricity for hospital purposes was 
shown by Mr. C. Ty Snelekor, By means of this electrical 
inode of generating heat it is possible to obtain and maintain 
unifira any required degree of temperature. ‘The apparatus 
isenclosed tn an elastic ani flexible case, with a silk or woul len 
covering, so that it can be applied to and envelope any part of 
the body asa fumentation. Lt can also be used for a domestic 
Vurkish bath, or used as a footwarmer, and penerally for warm- 
ing purposes inthe bedrve a or carnage. 

Miof Oviwer Lodge, F.K.S , exhibued a compact an} sen: 
Mitive detector for electric radiation, aud a spherical radiator of 
short Hertz waves. The apparatus conststed of a small copper 


dispense) with te whole of the train of wheel | fey*iader containing a juece uf zinc and sponge, forming a ba tery, 
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acoil and suspended needle-mirror, forming a galvanometer, and 
aball contact or ‘ coherer,” or else a tube of filings, in cirenit 
with the other two. Electric surgings in the air, or in a serap 
of wire pegged into the lid, increased the conduetanee of the 
circuit. A light tap on the cylinder reduced itagain. A handy 
lan:p and seale enabled the deflexion of the needle to he seen. 
The surgings could be excited by giving sparks to an insulated 
sphere vot far off, especially if the knobs supplying the sparks 
are well polished. 

The exhibit of Dr. E. C. Stirling, C.M.G., F.R.S., was a 
series of fourteen photographs, with two maps an | a geological 
section illustrating the researches carried on at Jake Callabonna, 
in South Australia, for remains of Diprotodon and other ex- 
linet animals, in 1893. A description of the work to which 
these photographs refer is given in another part of this number. 

Gold leaf made by electro-deposition was exhibited by Mr. 
J. W. Swan, F.R.S. This exhibit illustrated an attempt to 
produce gold leaf by electrochemical instead of mechanical 
means. The leaves were prepared by depositing a thin film of 
gold on a highly polished and extremely thin electro copper 
deposit. The copper was then dissolved by perchloride of iron, 
leaving the gold ina very attenuated condition. The leaves 
were approximately four millionths of an inch thick, and some 
of them monnted on glass showed the transparency of gold very 
perfectly when a lighted lamp was looked at through them. 

Miss Edna Walter and Mr. H. B. Bourne had on view a 
projeciive goniometer. By means of this instrument, devised 
and constructed by the exhibitors, the projection of a crystal on 
a sphere is actually accomplished, realising in practice the 
fundamental assumption of the theory of erystallography < the 
instrument is thns of value in demonstrating the axioms of the 
seience. Ifnecessary, angular measurements could be made from 
the image, but these only attain an accwacy of about 40° in 60° 
= one per cent., which is inferior to that attained witb a gonio- 
meter. 

Lord Kelvin showed a model illustrating the molecular tacties 
of a quartz erystal. The crystalline moleenle was represented 
by a regular hexagonal prism of wood, the long diazonal of 
the hexagon being -95 of the length of the prism. This gave 
in the assemblage representiog a quartz crystal of regular form, 
the correct angle (38° 13° hetween the faces of the prism ani 
the faces of the terininal six sided pyramil, Each erystalline 
molecule was marked on alternate sides with slips of blue an‘ 
ved paper, to show the orientational differeuce between the 
alternate sides of the prism and the absolute difference between 
the alternate faces of the pyramid. he coloured slip: were 
placed obliquely to give the chiral quality of the crys‘alline 
molecule and of the assemblage. Right-handed and left- 
handed molecules wereshown. All the piezo-electric and pyro- 
electric properties of the crystal (including the chiral piezo- 
electric pro, erty discovered by Voigt) would be actually pro- 
duced in the model, if copper and zinc were substituted for the 
ted and blue paper, and the individual prisms separated by 
elastic insulating material. The model showed the well-known 
orientational macling on two faces of the prisms, and the con- 
liguous pair of faces ol the termioal pyramid. 

Dr. Isaae Koberts, F.K.S., showed original negatives and 
enlarged photograpbs of the spiral nebula: Messier 74 Piscium, 
Messier 101 Ursa: Majoris, Messier 65 and 66 Leonis, ]ferschel 
1. 165 Ursee Majoris, Ierschel I. 56 and 57 Leonis. These 
photographs revealed the forms and structures of the spiral 
nebula: with much greater detail and aceuracy than had pre- 
viously been known. They also clearly showed that the spirals 
were almost perfect geometrical figures, but broken up into 
Numerous stars, or star-like condensations of the nebulosity, or 
of the meteoric matter, of which they are probably composed, 
and thus furnish strong evidence ol the truth of the nebular or 
of the meteoric hypotheses. 

A number of specimens illustrating locomotion phases in 
decapod crustacea were exhibited by Prof. Stewart, who also 
showed mnmmy cloth, of not later than 4c¢oo 8.c., compared 
Wih finest Irish linen of to-day. The piece of mummy cloth, 
made not later than 6000 years ago (IVth Egyptian Dynasty), 
was shown by the side of a picce of finest Irish linen 140 - 140 
afto-day, ‘The strands of the mummy cloth were 300 150 
er inch, i 

Specimens of metallic chromium, manganese, tungsten iron, 
\c., free fiom carbon, also fused alumina, obtained during re- 
duction of the metallic samples, were exhibited by Mr. Clande 
Vautin. Thespecimens of metallic chromium, manganese, Xe., 
had been redneed from their oxides by means of metallic alum- 
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inium. The oxide of the metal to be reduced was intimately 
mixed with finely divided aluminium, and heated in magnesia- 
lined crucibles. The heat produced by the oxidation of alum- 
inium during the operation was sufficient to fuse alumina, 
specimen of which was exhibited. 

Prof. A. M. Worthington, F.R.S., and Mr. R.S. Cole ex- 
hibited photographs of a splashing drop. The photographs 
shown were obtained by allowing a drop to fall in absolute 
darkness, and illuminating it at any desired stage of its 
splash by a suitably timed Leyden jar discharge taking place 
between magnesium terminals. The exbibit comprised (1) 
shadow photographs obtained when a drop of mercury 
fell on the sensitive plate itself, which was laid horizontally 
and illuminated from above; 2) objective photographs. 
showing much more detail than has usually been obtained in 


, such instantaneous work, and illustrating the exquisite sen:itive- 


ness of the very rapid modern plates. ‘To obtain these photo- 
graphs the spark was produced at the focus of a deep, silvered 
wateh glass subtending an angle of nearly 180°, and was brought 
very near to the place of impact. A single quartz spectacle 
lens was substituted for the usual lens of the camera, and thus 
the absorption of photographie rays by glass was avoided. 

Mr. W. Kurtz New York) exhibtted photographie prints in 
the natural colours, obtained by printing in the three primary 
colours only (Dr. Vogel's process’. The prints shown were all 
of them printed in ¢/yee colours ouly, some by surface-prin:ing, 
the others by lithography ; but in all cases the printing blocks 
were produced by photography. The process employed is as 
follows :—By the intervention of suitable media, three photo- 
graphs are obtained, severally appropriate to the three primary 
colours composing the original picture or view reqtired to he 
reproduced. From these tbree photographs, respectively due to 
the chemical action of th: red, yellow, and blue rays of the 
spectrum, printing blocks are prepared, which being printel 
from in red, yellow, and blue ink, give the multi-coloured 
effects shown by the specimens. 

Prof. Elisha G ay exhibited the telautograph, an instrument 
for transmitting intelligence by electricity. Tne writer at one 
station using a lead-pencil, attazhed mechinically to the ap- 
paratus, and writing upon ordinary paper, transmits to the 
distant station a faesimile of his handwriting, at his ordinary 
writing speed. Sketches, sketch-portraits, diagrams, plans, 
trade-marks, and the like, as wel as the characters of hiero- 
glypbiec alphabets may also be transmitied. 

The following exhibits, with demonstrations by means of 
the electric lantern, took place in the m-_e:ing ronm of the 
Society :— 

The magie mirror, by Mr. J. W. Kearton. It was shown 
that the English magie mirror owes its peculiar properties to 
curved elevations and depressions in the polished metallic fice, 
the elevations producing figures in shade by scattering of light, 
and the depressions, figures in light by condensing rays reflected 
from the mirror on toasereen, ‘he figures in relief and in- 
taglio are first produced by the action o!f any suitable acid on 
the metal plate, and are then polished down until they disappear 
to direet vision The figures of the Japanese type of mirror are 
by-products in the process of manufieture, and arise from Jocal 
yieldings of the face and baek during polishing : the more rigid 
parts of the face, which correspon] to raised metallic figures on 
the back, suffer a somewhit greater reduction from opposing 
greater resistance to the polishing tool. 

As at the previous conversazione, Prof. E, Tf. Poulton gave 
illustrations of recent work npoa the influence of environmer.t 
upon the colours of certain lepidopterous larvee. 

Mr. D. Morris, C.M.G., exhibited and described a series of 
views illustrating the leading features of tropical vegetation. 


A CHEM /CAL NIE THO DUE MISOLATING 
FLUORINE. 

i NEW salt of exceptional interest, the first member of 
4 a series of flacrplumbates, is deseribel by Dr. Brauner, of 
Prazue, in the June issue of the Fowrna! of the Chem cal 
Society. Dr. Branner is well known in this country, having 
been Berkeley Fellow of the Owens College, Manchester, 
previous to his appointment to the chair of chemistry in the 
Bohemian University. Twelve years azo he described two 
compounds very rich in fluorine, C2F,. 11,0 and 3h I°. 2Cel*,. 
24,0, and showed that when heated they first gave up their 
water and snbscquently evolved a gas which possessed an odour 
similar to that of hypochloroas acid, and which exhibited the 
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chemical properties expected of free fluorine. The compound 
now described is a fluorplumbate of the composition 3KF. IIF. 
PbF, It may be obtained by three methods, The first | 
consists in treating the freshly precipitated hydrated oxide of | 
lead, Phs©-. 311,0, a substance described hy Dr. Brauner in 

the year 1885. with a mixture of hydrogen potassium fluoride 

and hydrofluoric acid. The fluorplumbate is separated from 

the lead difluoride simultaneously formed hy crystallisation from 

hydrofuoric acid, The second metho! consists io substituting 

Vuorine for oxygen in the plumbates of Fremy. Veroxide of 

lead and caustic potash, in the propoitions of the compound 

3KOIL. PbO,, are (used in a silver crucible ; the product is 
moistened with water, and then added gradually to excess of 

pure hydrofluoric acid. The filtered solution is evaporated to 

the crystallising point in a current of air, and as soon as crystals 

commence to form is placed in a vacuum desiccator. Crystals 

of the salt are then depysited. ‘Ihe third method consists in 

displacing the acetic acid in lead tetracetate by Muorine. One 

molecular equivalent of lead tetracetate is added to three 

equivalents of hydrogen potassium fluoride, ITF . KF, dissolved 

in hydrofluoric acid; crystals of potassium fluorplumbate are 

formed upon evaporation, either in the air or a vacuo. 

Analyses of the crystals prepared by all three methods indicate 

the composition 3KF.1tF. PbF,. 

The needle-shaped crystals, which frequently attain the 
length of a centimetre, and are grouped radially, have beea 
fount to be in all probability monoclinic in symmetry, and 
ismorphous with the analogous fluorstannate described by 
Marignac. 

Potassium fluorplumate is permanent in dry air, hut becomes 
brown in moist air, being decomposed by water, with forniation 
of hydrated peroxide of lead, hydrogen potassium fuoride, 
and free hydrofluoric acid The effect of heat upon the salt is 
most interesting and important. The experiments should be 
carried out in a platinum tube. At too°-1t0 the crystals 
remain woaltered. At 200 hydrogen fluoride commences to 
he evolved in small quantity. When subjected to a mach 
higher temperature, after previous heating for several hours 
at 230°-250°, a gis commences (o be evolved endowed with the 
odour ascribed by Moissan to fluorine. This occurs much 
lelow a red heat. The gas liberates iodine in snch large 
quantities from iodised starch paper as to cause it to be de- 
posited in crystals, and small crystals of silicon held in the open 
end of the tube not only burn witha vivid incandescence, but 
even with explosive violence. There can, therefore, be no 
question that the gas is free fluorine, and it would thus appear 
that Dr. Brauner has discovered a trustworthy purely chemical 
process of isolating the clement. Potassium fluorplumbate 
loves its hydrogen flioride almost completely at 230°, without 
losing more than a trace of Juorine from the lead tetratluoride. 
Aay small trices of hydrogen fluoride subsequently evolved 
along with the fluorine at the higher temperature may be 
readily removed by Moissan’s method of passing the gas over 
potassium fluoride. 

Dr. Brauner has already obtained evidence of the existence 
of a whole series of fluorplumbates, analogous to Marignac’s 
fliorstannates, and is now engaged in studying the sodium salt, 

A, EE, Turton, 


AS OMEN OL GEE EN Gis) Sd IN Soe 
mel the last mecting of the Royal Geographical Society a 

paper was read by Dr, Hugh Robert Mill, on the Lake 
District of North-western England, of which the following is 
an abstract. The jake district isa remarkably definite and 
symmetrical ge*graphical unit. Ut may be roughly described 
as a cire!lar mat’ of clevated land, highest in the centre, and 
furrowed by a series of valleys running from the centre toward 
the circumferene hke the spokes of a wheel. Most of these 
valleys contain lof narrow lakes of considerable size, and of a 
different type from the #mall round mountain tarns which also 
occur in the district. 

Anmacccunt wa’ giveo in the jy aper of the methods employed 
fy ascertaimiog the depth and hxing the position of each sound- 
ing, ant for mapping the reulting information. ‘lhe lakes 
considere] were Windermere, Ullswater, Coniston Water, 
Wastwater, I.nnerdale Water, Jiuttermere and Crammock 
Water, Dierwentwater, Bassenthwaite Lake, and Ilaweswater, 
each of which was found to Lave certain special characteristics 
which distiagnithed it from all the others. The soundings were 
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carried ont by the author, assisted by Mr. E. Heawood, Mr. 
Shields, and others. 

There are two main types amongst these lakes, the shallow 
and the deep. The former, including only Derwentwater and 
Bassenthwaite, are the broadest of all the lakes; they average 
18 feet in depth, their mean depth being only 25 per cent, 

f the maximum depth, a smaller ratio than for any other lakes. 
The bed of these lakes may be roughly descrihed as an undulat- 
ing plain, grooved and ridged into shallow hollows, and low 
shoals running parallel to the long axis of tbe lake. The con- 
figuration suggests that they may have been shallowed by glacial 
accuinulations. 

The second, or deep type, the shallowest of which has an 
average depth of 40 feet, and in which the average depth varies 
from 36 to 6t percent. of the maximum depth, comprises all 
the other lakes except, possibly, Enaerdale, which combines 
the characteristics of hoth types. They are long, narrow, some- 
times winding like Ullswater, or slightly curved in outline like 
Wastwater and Haweswater. The most characteristic lie in 
long narrow valleys with steeply stoping sides, and the slopes 
are continued under water with almost equ! steepness, in some 
cases wilh greater steepness, and terminate in a nearly flat floor. 
The typical form of this class of lake is thus a steep-sided flat- 
bottomed trough, diversified along the slopes by the still steeper 
conical mounds of d¢bris thrown down at the mouths of streams. 
In Haweswater the largest example of a delta occurs, nearly 
cutling the lake in two; while Buttermere and Crouinyck, 
lying in une uniform valley, are entirely separated, probably by 
the same action, and Derwentwater is also divided from Bassen- 
thwaite by a broad alluvial plain. Although most of the lakes 
show only one clearly defined trough, the two largest are divided 
into distinct basins. In Windermere, the shoal on which Belle- 
isle and the other islands off Bowness, rise separates the deep 
and wide upper basin from the less deep and much narrower 
lower basin. In Ullswater each of the three reaches of the 
lake contains a definite basin separated from the others by 
broad or narrow bars. From one of these the island of ]louse- 
holm rises, a mass of strongly glaciated rock ; but while the 
position of the basin to the south of it seems to confirm the 
glacial theory of the excavation of the hollow, the hollow to the 
notth of the island is sa situated as to make its origin by glacia- 
tion somewhat difficult to understand, 

Three of the lakes have depths which descend below sea- 
level. In \Wastwater 217 acres lie beneath sea-level, so that if 
drained to that extent it would present the appearance of a lake 
still §S feet in depth at one point. Windermere, if similarly 
drained, would show a northern lake 3} miles long witha 
maximum depth of go feet, and 3 miles further south a narrower 
lake 1 mile in length and only 14 feet deep at its deepest, while 
south of this there would be a still shallower lagoon half a mile 
long. Io Coniston reduced to sea-level there would probably 
appear one narrow lake 24 miles long and 42 feet in maximam 
depths, All the other lakes are situated at such elevations that 
they do not approach sea-level in their greatest depths. 

Altogether, the lakes which have been sounded and mapped 
cover an area of 20 square miles of unexplored territory, Con- 
toured maps of the ten lake basins under consideration have 
been supplied to the Ordnance Survey for incorporation on the 
official maps of the country. 


THE RECENT DISCOVERY OF FOSSIL 
REMAINS AT LAKE CALABONNA, SOUCTIEF 
AUSTRALIAL 

1. 
TROM time to time notices have appeared of a remark- 
able discovery of fossil bones at Lake Mulligan in the 
interior of South Australia, butso far there has been no connected 
statement of what has been done in the way of developing the 
discovery. For reasons which will be evident, it is not yet 

jossible to announce the results with anything more than a 

rough approximation, which leaves many interesting questions 

unsolved, or even untouched. Still, in view of its palwon- 

(ological importance, it seems desirable that any availatle 

information should be given without further delay, 

Necessarily a fragmentary and imperfect record, | trust the 
following account will, at least, afford evidence that the 
authorities of the South Australian Museum are fully alive to 
the intercst of the issues involved, and that, so far as their nat 

VBy Dr E.C. Surling, FR S., CM G., Hon. Director, South Austratian 
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too ample means will allow, they are doing their best to prose- 
cute successfully a work of some magnitude and difficulty. 

One other preliminary statement seems necessary. Though 
the so called lake in which the fossils were found has been 
hitherto spoken of as Lake Mulligan, that name has never been 
officially conferred or recognised, and indeed it will not be 
found on any of the maps of South Australia, There prevails a 
very proper sentiment, unfortunately not always carried into 
action, that the native names of localities should, so far as 
possible, be retained. In this particular instance the enpho- 
nious native name Callabonna, which applies to a large water- 
course leading into the lake and to an adjoining sheep-run 
seemed appropriate in all respects, save that the association of 
sound and idea might erroneously suggest the possession of the 
scenic beauties of an Italian lake by an area which is not only 
waterless, but also almost unsurpassable for barrenness and utter 
desolation. The name, however, has been approved by the 
Executive, and in future the locality will be known as Lake 
Callabonna, and will be so called in the following notes :— 


PHysicAL FEATURES OF THE LAKE Eyke BASIN. 
As has ofien been observed, those who might form their 
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estimate of the physical geography of South Australia from an | 


inspection of its maps alone, would come to very errone us con- 
clusions. The numerous, and often immense, areas marked as 
lakes, and the plentiful streams which appear to supply them, 
deserve their names on rare occasions only. Ordinarily the 
lakes are only shallow, mud-bottomed, or salt-encrusted clay- 
pans, and the rivers dry water-courses, or it may even be that 
a definite channel is unrecognisable. Only after the heavy 
tropical rains, which at too rare intervals descend to these 
latitudes, do the rivers run for a brief period and the lakes 
contain water, though for some time afterwards the deeper 
parts of the water-courses may remain as water-holes, or chains 
of water-holes of greater or less size and permanence, Those, 
however, who have only seen the river channels dry, can have 
little idea of what torrents they may become under such circum- 
stances. The flood waters of the Barcoo or Cooper, some few 
years ago, spread over a breadth of from forty to fifty miles on 
its way to reach Lake Eyre. Lake Eyre itself has occasion- 
ally been filled, and is then a vast inland sea over a hundred 
miles long and fifty broad, and, when full of water, might well 
have suggested great possibilities of internal navigation, 

The area of these inland lakes presents roughly a division 
into a Western system, comprising Lake Gairdner and numerous 
adjacent smaller clay-pans; a Central system, of which Lake 
Eyre, Lake Eyre South, and Lake Torrens are the chief mem- 
bers; and an Eastern system, comprising, in their order from 
harth to south, Lakes Gregory, Blanche, Callabonna and 
Frome. These three systems have no direct communication 
with one another ; in fact, they are separated by more or less 
elevated ground. 

From the fact of some of the early explorers, in proceeding 
northwards, having struck the apparently unending margins and 
impassable beds of the huze clay-pans, either of Lake Torrens, 
of Lake Eyre, or of those of the Eastern group, all of them were 
for some time supposed t> be continuous and to form one great 
lacustrine surface. Indeed, for many years a familiar feature 
on the maps of Australia was an im nense crescentic, or horse- 
shoe shaped, area with its two horns, formed by the present 
Lakes Torrens and Frome, directed southwards. Eventually 
the progress of discovery enabled this horse-shoe to be broken 
up into the constituents now called Lakes Torrens, Eyre, 
Gregory, Blanche and Frome, as they now appear. It is easy to 
see, on reference to the map, how great the chances were that 
explorers, having once passed into the then unknown region 
enclosed within the concavity of this great system of clay-pans, 
should have had theic further progress checked at the shores of 
one or other of them. 

The constituents of the Eistern system, with which we are 
more immediately concerned, form a chain of clay-pans con- 
nected hy intervening channels, and together they present a 
curve with its concavity directed towards the west. The whole 
of the series is, according to the most recent maps, included 
between the meridians of fangitude 138 50’ and 140° 20’ East of 
Greenwich, and the parallels of south latitude 31° 12’ and 
28 so’. 

On those rare occasions when the flood waters of the 
Barcoo come down in sufficient volume, from the immense area 
whieh it drains in Southern (Jueensland, they pass into the 
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Strzelecki, a large effluent which leaves the main channel at 
Innamincka, a place of meliwncholy memory in the history of 
Australian diseovery, as clos: hy the present settlement lie the 
remains of the ill-fated Burke, who perished in 1861 after a 
successful transit of Australia. These floods may then hill 
Lakes Gregory and Blanche ; the latter lake, indeed, was filled 
two years ago, when its waters remained fresh for six months. 
A channel from the Strzelecki leads into Lake Callabonna, 
and I am informed thit this depression also was filled from the 
same source some years ago, a statement which is supported by 
the presence upon the sand-hills of numerous fragments of the 
eggs of fresh-water fowl and of bones of water-rats. On the 
older maps Lake Callabonna was depicted as a northerly 
extension of Lake I*rome, and indeed these two are actually 
connected by a channel, but whether water has ever been k :own 
to flow from one into the o her I have not been able to learn. 

There is compensation for the unpromising physical features 
of Lake Callabonna, that will be afterwards deseribed, in the 
fact that its bed has lately been shown to be a veritable necro- 
polis of gigantic extinct Marsupials and Birds, which have 
apparently died where they lie, literally inhundreds. The facts 
that the bones of individuals are often unbroken, close together 
and frequently in their proper relative positions, the attitude of 
many ot the bodies, and the character of the matrix in which 
they are emtbedded, negative any theory that they have been 
earried thither by floods. The probability is rather that they 
met their death by being entombed in the effurt to reach food 
or water, just as even now happens in dry seasons to hundreds 
of cattle whieh, exhausted by want of food, are unable to extri- 
cate themszlves from the boggy places that they have entered 
in pursuit either of water or of the little g-een herbage due to its 
presence. The accumulation of so many bodies in one locality 
points to the fact of their assemblage around one of the last 
tewiaining cases in the region of desiccation which succeeded an 
antecedent condition of plenteous rains and abundant waters. 
An identical explanation has been suggested by Mr. Daintree in 
his notes on the Geology of Queensland (Fournal Geol. Suc. 
1872p 275i. 

LAKE CALLABONNA. 


Lake Callabonna, the description of which is, in its main 
features, applicable to its kindred clay-pans, has a length of 
over fifty miles. About ten miles wide at its northern extre- 
mity it narrows to four or five at the site of the recent excava- 
tions, which issome fifteen miies to the southward, and becomes 
still further constricted inthe remainder. Its shores, especially 
on the eastern side, are as yet imperfectly surveyed, nor have, | 
helieve, any levels been taken of its bed. Possibly, like Lake, 
KXyre, it may actually be below the sea level, but in any case it 
is relatively low lying, for water-courses lead into it on three 
sides. Tne Mount Hopeless, Verila, Woratchie, Hamilton, 
Parabarana, and Pepegoona Creeks, all of which rise in the 
Flinders Range, enter it on the western side, and the Callabonna 
and Vandama Creeks, rising in the Grey Ringe, on the east. 
Though these only run after heavy rain, they may then bring 
down a considerable quantity of flood water. As I have alrea ly 
stated, water ean flow into it at the northern end by the Moppa- 
Collina Channel which communicates with the Strzelecki. The 
occasional character of the surrounding country may be best 
appreciated hy reference to some of the names given by the 
early explorers and settlers, such as Mount Hopeless, Dreary 
Point, Illusion Plains, Mount Deceptinn, Mirage Creek, whien 
tell theic own story of drought, difficulties, and disappoint- 
ments, 

Speaking generally, the bed of the lake isa great flat clay-pan, 
depressed, but very little, below the surrounding country. In. 
the neighbourhood of the fossilifer sus area, however, this pre- 
vailing flatness is broken by the existence of an aguregation 
of dunes or hillocks of fine drift sand, not exceeding thirty feet 
in height, and with the ridges running more or less north and 
south at right angles to the direction of the prevalent westerly 
winds. These dunes are so far discontinuous that, did the 
lake contain a very few fect of water, they would be converted 
into a number of irregularly-shaped sand is'ets. From a foot to 
eightcen inches below their surface is a layer of loosely com- 
pacted sand rock in which were found the bivalve Corbicula 
desolata, Tate, now living in the Cooper River system, and the 
univalve Blanfordia stirdingi, Tate, not yet known to be living, 
though related to the commion littoral species &. striatula, 

The sand-dune area is about four miles long fiom north t 
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south, av] aout three miles wie. The camp of the working 
party was at first pitchei on the east side of the most southerly 
hillock, but the extreme exposure of the site to the prevalent 
winds and sand-storms s-on compelled a change to the opposite 
side. Northwarl f the sand-hills, so far as the eye can reach, 
the whole lake bed is an unbroken ‘lat expanse, covered with 
gypsum crystals of all sizes, froor which the reflection of the 
br ght sun'ight causes a glare painful to the eyes, The greatest 
distance in this direction reached by member~ of the party was 
eight miles. Tlere there are a number of brackish springs in 
the bed of the lake, each surrounded by a fringe of ** bull: 
rushes") 7isea =) 1, and on the way thither a peculiar oval 
mound was passed, consisting of an interior mass of soft black 
mul covered hy a greyish crus’, the whole structure quakiog 
on pressure like a jelly. The size was about twelve feet long 
by eizht fee broad and four feet high. 

South of the camp is another fat expanse on which water 
very read ly collects even after a light fall of rain. 
When this is dry the surface ts white from the presence 
of a saline cttloresceoce, probably sulphate of sodium. 
Fast and west the group of sand-hills are separated from the 
mainian) by salt-encrusted Mats ¢f about half a mile in width, 
which in dry weather are passable for camels and even for 
light vehicles, but are extraordinari'y bogzy ard sticky after rain. 

There are a few shallow water-courses near the camp, the 
general Jirection of which is from north to sou.h, and in some 
par's of these sali water stanis permanently. The soft black 
mu! which forms their bed con’ains in many plac-s much de 
¢ mp sirg vegetable matter, and often stinks horribly from the 
evolntion from it of sulphuretted nydrogen gas. In one place 
there is, in the Le] of the water course, a round blacx-looking 
hole stan ling full of water, which gave no bottom with sound- 
ings at twenty five feet. 

After a continuance of dry weather, the flats ariund the camp 
beer ne coated with a white amorphous saline crust with this 
pecaliarity. that it docs not form on surface tracks, and these 
thus appearing dark amid the surrounding white ground, the 
scene sagsests with singular furce (he appearance of footprints 
enasnow field. On the other hant, whenever water ‘collected 
in the tracks and other inde«tatwons has evaporated, which 
very s+ n tahes place under the anflience of the strong, dry 
winds of the lucahty, there are left behind Jarge Pat glistening 
ptismatc crystals which, in excess of dryness, crumble into a 
hne white powder. Unfortunately, the nature of these crystals 
caonot n w be precsely stated, as the sample» collected have 
nei reached Adeiaide, but, from their shape and behaviour, 
thers as Lele doabt but that they are composed of sodium sul- 
phare. 

scarcely any vegetatin relieves the prevailing desolation 
ley nd stutbly | samphive plants ©) Sadteornta , which grow in 
patches upon the sand hills, and rarely excee) two feet in 
heght. Jaldg ng hy the unusual thickae-s of their stems, some 
«f these cutbes mast be very old. A few scattered and still 
weire stugted bushes of the same plant grow upon the interven- 
ing lets. lothe north and south of the sand-hills neta bush 


reicves the unbroken menetory of the level, white crystalline 
ur ace. 


oO ¢ western side, not fay from the margin of the lake, are 


ve Mob gars Sponge, whe ea station hut ways formerly in occu- 


ae, to thas bes cen for sume time abanduned. The 
er nivy ywoender pastoral tease to the Heltana 
Fad hy whoe hoeling extends continuously to the 
wm “ a®e of 1530 miles. The caste spurs of the 
! ¢ mere (ee eeohe  eimnits of which reach an elevation 
oy y fe’, © ppreach ty within sbout twenty miles of 
in Pear, Wet Lanien’, cn the catern slope of the range, 
Bene ere ty hye. nna statin, bel nging ta Messrs, 
I Hil athe em tee lake @e the east, and consists 
eyo! rey | 5 Were! otreth te, and beyond, the 
Siye { New th Nave, ‘The stattun-houte stands on 
Chinen (redn et fewer moves from the lake, and six from 
an } ar hier h be Malsowortioa Station, belong: 
Nc. 1). eC weleer Ihe Vitince from Adelaide in a 
cm peat yom nie, ber ty reach the lake by the 
ery rete) Piegierietr uney by rail of about that 
Intyeh Orel an atewienal ree 26 males by reel, according 
tn Oc ree comming ‘The woele owtmey thither Secupies five 
toa ay, cr Menger ve bad Someone, 
wh ate the phy"cal Marae) ef (ues ninviting rein . its 
coeolagie® fete ree will aférwarl nw Jered 


NO. 1256, VOL. 50| 


NOs TOLER fo a 


[Jusse 21, (Som 


HisToRY OF THE DiScovERY. 


During many years, and from many partsof South Australia, 
notably from the Lake Eyre district, the South Australian 
Museum has from time to time received teeth and fragments cf 
Diproteton bones, which were occasionally associated with 
fraguientnry remains of Macropods, Crocodiles, Turtles, and 
large Birds. 

Among such donations were some teeth and portions of the 
lower jaw, sent to us in 1885 by Mr. Jolin Ragless, which were 
found by his son, Mr. F. B. Ragless, in a water-course at a 
depth o! five feet, about two miles east of the margin of Lake 
Callabonna, and about twelve miles north-east of the place 
where the more recent discoveries have been made. lt was 
not, however, until 1880 that the Musenm obtained a very per- 
fect skull, and several other bonesin their entirety, from Baldina 
Creek, near Burra, a locality about a hundred iniles due north 
of Adelaide. Inthe same year, fiom fragments found at Bun- 
dey, in the same district, we were able to restore incompletely — 
another skull, which differs very considerably from the former, 
A little Tater a third, but mere imperfect, skull was found at 
Gawler, twenty-five miles north of Adelaide. 

Since the first discovery of Diprofeden remains in the Wel- 
lington Caves, by Sir Thomas Mitchell, in 1830, teeth and bones 
of this animal have heen found over an extensive area which 
extends fram the Gulf of Carpentaria to Victorta, and from the 
Darling Downs to the Lake Eyre Basin. ‘They have also been 
foun! at Kimberley, in North-west Australia, and to the west of 
the head of the Great Brght ; so that the /rArotef/en appears to 
have had an immense range, and probably wandered over th 
whole continent of Australia, 

The existence of bones in the actual bed of Take Calla- 
honna was made known to Mr. I. B. Ragless on January 10, 
1892, by an intelligent aboriginal who described them as being 
very large and numerous, nnd two days afterwards Mr. Ragless 
himself visited the locality, which subsequently became the seat 
ol operation-..\ few days later the place was visited by John 
Meldrum, who had been for some months in Mr. Raglesss 
employ, and hy him some fragments were brought to Adelaide. 
‘These facts having come to the notice of the Museum 
authorities, Mr. JI. }urst, who had been previously engaged in 
geological and paleontological work in Queensland, was com- 
missioned to inspect and report. The promising nature of th 
report of this gentleman ultima’ely led to the despatch to th 
lake of a party under his charge in January 1893. 


THE WorK AT LAKE CALLANONNAL 


Operations under Mr, Ilurst's superintendence were con- 
tinued fur four months, duting which time a considerable 
amount of material was obtained. Towards the end of June 
1893, however, work, having been previously interrupted a 
rain, had to be finally discontinued in consequence of a heavy 
fall, and Mr. Ilurst, with one of his party, returned fo 
Adelaide, bringing with hiui as many bones as could be carried 
ina “buck-board ” buggy. , 

At this stage it appeared desirable for various reasons that 
the work of excavation should be continued under the direction 
of a responsible Museum officer, and accordingly, at the desire © 
the Board of Management, | left fur the feld on August 1 
1$03, in company with Mr. Zietz, the assistant director, au 
anvihier member of the Museum staff, On our arrival at Lak 
Callabonna Mr. Hurst, who hnd by that time returned to the 
camp, resigned Its appointment, with another member of his 
previous party. : 

As the result of Mr. Murst’s labours about a ton of bones 
were secon despatched to Adelaide. Shortly after our arrival 
a fall of rain, thauph not exceeding halfan inch in ameunt, was 
sulficient to cause considerable sheets of walter to collect on the 
low-lying flats, to fill up the holes which had been excavated, | 
and to render the clay surface of the lake, at the best of limes 
very soft and sticky, so bogey that further work on the tield be- 
came for a time impossible. Iurther, it lecame a matter of 
great difficulty for the camels to pass over to the inainland for 
the requisite supplies, and it was occasionally necessaty to Te 
inove their leads and dig them ont of the glue-hke mad in 
which they had sunk nearly to their bellies. : 

In consequence of the rain it was a fortnight before eacava: 
tions could he properly resumed ; meanwhile, | cing unfor- 
tunately obliged to return to Adelaide, | left the camp in charge 
cf Mr. “Zietz, the other members of the party being three 
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assistants, a cook, andtwo Afghans in charge of five camels. 
The absence of all feed near the camp rendered it necessary 
that these latter should have their encampment on the eastern 
shore, at a distance of about two miles and a balf. 

The number of the party thenceforth remained unchanged. 

Without the camels, which were lent tous by the liberality 
of the South Australian Government, it would have heen quite 
impossible to carry on the work. By them meat, which some. 
times went bad before the day was out, had to be brought a 
distance of six miles from Callahonna Station, as wel] as water 
from the same place, until, with the advance of summer, the 
station supply fell short, when it became necessary to send to a 
well at a still greater distance, and every stick of firewood had 
to be fetched several miles. From the ravages of rabbits, of 
which there will he more to say directly, it was difficult to keep 
the camels in sufficiently good condition for their work, and 
each journey for wood and water generally required two days. 


RE an rn 
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Tail (on white patch), 


Pelvis (with stick across). 


Humerus. 
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When in the course of a fortnight alter the rain, the ground 
had sufficiently dried to permit of the excavations being resumed, 
Operations were commenced hy Mr, Zietz at a place about a 
mile north-west of the camp from which his predecessor, Mr. 
Hurst, had obtained a number of bones. The subsequent yield, 
however, was inconsiderable in quantity, and such as were found 
Were much broken and decomposed. “Vhey represented, how- 
ever, a variely of species, odd bones of large and small Dipro- 
todons, of the giant Wombat (/%ascolomys), of Kangaroos, and 
of Birds being mixed together in great confusion ; or it might 
be that tte bones apparently of a single Diprotodon, even in 
previously unopened ground, were widely separated and broken, 
the fractures being sharp, and the missing pieces not discoverable. 

This locality was consequently abandoned in favour of 
patts nearer the camp; from these good results were 
continuously obtained, and among them one apparently com- 
plete, and one nearly complete Diprotodon skeleton (Fig. 1), 
which were found in ground that had been (amped over hun- 
dreds of times in goin to and fro between the cainp and the 
more distant workings. Tlere also the remains of four birds 
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were found lying close together. It may be mentioned that 
underground bones were usually di-covered by prohing with a 
wire rod, the sense of touch easily detecting the impact even 
with those that were soft. 


CHARACTER OF LAKE BEp, 


The Lake bed in the fossiliferous area adjacent to the camp 
compri,es what appears to be one of its most low-lying parts. 
Its superstratum is a layer of stiff yellowish clay of variable 
depth, but usually of not less than about a foot in thickness, not 
of uniform character, but marked by streaks or veins of a rusty 
colour, containing much fine, sharp sand, due apparently to sur 
face cracks having been filled up with drift-sand. In some 
places this veining is so irregular and contorted as to give the 
clay a marbled appearance. On drying, the clay separates 
readily, along these streaks, into quadiangular or polygonal 
masses somewhat alter the manner ot coal. 


tans 


Disrototon -keleton partiany excavate 4. 


Beneath this superstratum ts a layer of unctuous blue clay, of 
about two feet in thicknes:, resting upon a Land of coarse sharp 
sand, beneath which no hones were ever found by Mr. Zietz. 
Below the sand the same blue clay occurs again for an undeter- 
mined depth, and shows in parts a lam:nated structure, with salt 
water lying in the interlaminar spaces. The greatest depth 
actually reache.l was between six and seven feet. 

On physical analysis this clay yielded 15-20 per cent. of fine, 
sharp quartz-sand, while an approximate chemical analysis, 
kindly made for me by Mr. ‘Vurner, Demonstrator of Chemistry 
in the University, yielded the following results :— 


Water . , : 5 : : eS aemcent 

Silica 5 5 f . ‘ . o AG na 

Calcium carbonate . ; : < SS) a, 

Alumina and tron WL) ny 

Magnesia . A 6 3 ; F ast crys 

Alkaline chlorides and sulphates (mainly , 
sodium sulphate). 4 E : a CaS 55 

sliciia) meee 1a0°0 
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In the dry state numerous minute crystals of sulphate of calcium 
were visible in the clay. 

In the least low-lying parts of the area salt water is reached 
at from two fect and a half to three feet; in the most depressed 
it remaiaed permanenily on the surface during the whole period 
of the excavations, which extended over the dry months of 
Angust, September, October, and November. In parts which 
are neither the highest nor the lowest the surface clay remains 
merely damp, and it was io ground of this character that the 
bones in best condition were found, provided that the under- 
Iving water did not approach the surtace too nearly. In such 
cases, and in the very low places where the water remained per- 
manently on the surface, it was impossible to excavate on account 
of the excessive inflow into the holes. 


(Zo be continued.) 


UNIVERSITY AND EDUCATIONAL 
WAWLE EL IGEN GL, 


OxForpD.—Sir lIlenry W. Acland, Bart., and Prof. J. S. 
Burdon Sanderson have been appointed representatives of the 
University at the eighth International Congress of IIygiene 
and Demography, to be held at Buda-Pesth in September, 

The Sixth Annual Report of the Delegates of the University 
Museum has been published, and gives evidence of steadily 
increasing activity in the scientific work of the University. With 
increasing activity increased wants are felt, and the Regius 
Professor of Medicine, the Professor of Experimental Piilo- 
sophy, and the Hope Professor of Zoology state that extra 
space is required for particular subjects required to be tanght or 
exhibited in their departments. Tne reports of the Linacre 
Professor, and of the Curator of the Pitt Rivers Museum, con- 
tain long lists of specimens which have been added by gif, 
purchase, or exchange to the collections under their care, and 
one of the mast satisfactory features of the report is the state- 
ment of the various researches which have been carried out in 
different laboratories during the past year. 


CamBRtDGE.—In addition to the honorary doctor's degrees 
to be conferred in connection with the visit of the Koyal Agri- 
cultural Society to Cambridge, the honorary degree of M.A. 
wilf be conferred on June 27 on Mr. Iernest Clarke, secretary, 
and Dr. J. .\. Voelcker, consulting chemist, to the Society. 

Mr. A. bk. Shipley, of Christ's College, has been appointed 
University Lecturer in the Advanced Morphology of the 
Invertebrata for five years from Michaelmas 1594, in the room 
of Vrof. S. J. Hickson, 

Mr. S. Ruhemann, of Gonville and Caius College, has been 
reappointed University Lecturer in Organic Chemistry for five 
years (rom Michaelmas 1894. 

Mr. J. J. Lister, of St. John’s College, has been appointed 
University Demonstrator of Comparative Anatomy. 

At St. John's College the folloaing awards in Natural 
Science were announced on June 1S :— 

Foundation Scholarships assigned or continued: W. L. 
Trown Vhysiology!; W.  Meltengall (Mhysiology and 
Anatomy ; S. 5. FF. Blackman (Zoology); W. C. Brown, 
Vutler, Orton, and K. J. Heorton-Smith (subjects of Natural 
Seences Vripor, Vart 1.5; V. tf. Ulackman, Northeatt, 
‘lelent, West (second year subjects); Ilemmy, Morgan 
(tt year suljyecis, Ilutchinson Studentship (for research in 
Vatholegy': I. Villy. Ilughes Veize (third year): S. 5. VF. 
lleckhman Woght's lnzes: Tallent (second year), 1lemmy 
(tra year. Derechel Prize (for Astronomy), Mearnley. 


SCIENTIFIC SERIALS. 


fhe shmtvian Mitevc\ ral J urnal for June contains a 
summary uf an interettny article by lr. . Umlauft, on the 
wames of the winds, or inally published in the Destiche 

and Nau fur Gegvaphi un Stati tik (vol. xvi. No. 3). The 
wnt? are mostly named according to the regions from which 
they come; thus winds blowing from land to sea are called 
land breezes, and (ae tera. ‘Vhe orizinal names of the east 
ar] welt points of the compass, and of the winds from those 
points, were denved from words connected with the appearance 
arsl d.sappecarance of daylipht ; the namet of nurih and south 
were principally associated with the kinds of weather that 
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came from those points. Other names for the winds are 
associated with certain definite characteristics, In some places, 
on lakes, the winds are termed lower or upper winds, according 
to whether they originate at the lower or upper end of the lake; 
on the lake of Garda the upper wind is called Sofero, from the 
Italian Svfra, on the lake of Geneva; the wind coming down 
from the Vand country is known as Vamdatre; and in the 
Rhine valley, the breeze blowing from the Wisp Valley is called 
Wisperwind. The Italians calf their north-east wind Greco, 
and the Komans called the south-west wind A/rieus, while the 
Italians sull calf it five. llomer names four winds only: 
Boreas, the north wind coming from Northern Greece ; Zephyros, 
the west wind, from the word meaning darkness ; Euros, in- 
dicating light, means a wind from the east ; and Notos, from 
the word Votes, wet, a south wind in Greece. Winds are 
further named according to their influences and effects for goad 
or evil; in Switzerland and the Tyrol the warm wind which 
melts the snow is known as fferwwend : while Arse, Bis or 
Berss are the names given to the cold north wind ; and .)/aes/re, 
or master-wind, is the name given to the north west wind 
which prevails in summer over the Adriatic ; in France the 
word becomes .J/iséra/, and it is a destructive wind. ‘he word 
Samoom, given to the destructive desert wind of Arabia, is 
derived from the Arabic word Ssim, poisen. Vor further 
particulars we refer our readers to the original article, which has 
also been reprinted io the -Veteorvlagtsche Zeitschrift far 
January last. 


Wiedemann’s Annalen der Physik und Chemie, No. 6.—On 
the radiation of gases, by F. Paschen. The long-wave spectrum 
of water vapour and the absorption spectrum ot fiquid water is 
here dealt with, Rubens’s latest re-determinations of the dis- 
persion carve of fluorspar show that all the author's wave- 
lengths above 2 6m, based upon Rubens’ and Snow's previous 
resulls, are untrustworthy, The author deals fully with Prings- 
heim’'s criticism of his work. —On some methods of determining 
the pitches of high notes, by If. Melde (see p. 155).—On 
the relation between the lowering of the freezing-point of salu- 
tions and their osmotic pressures, by C, Dieterici. The author 
works out an equation by which the osmotic work may be caleu- 
jated from the depression of the freezing point, even in cases 
where the latter amounts to 50 C.—On the absorption of 
hydrogen by water and aqueous solutions, by Paul Steiner, The 
coefficients of absorption may be ronghly divided into two 
groups—those of solutions of monad salts, of K, Li, and Na, 
and those of dyad salts, such as K,CO,, CaClo, Na,SO,, The 
curves exhibiting the relation between absorption and concen- 
tration form two tunches for the two groups. The curve for 


| sugar solution is approximately a straight linc, intersecting the 


curves of the second proup.—On the electric conductivity of 
sone sal s dissolved in ethyl and methyl alcohol, by 8. Vollmer. 
The molecu'ar conductivities of the electrolytes tested in the 
alcohol increase as the concentration decreases, With extreme 
dilution they approach a limiting value, except those of CaCl, 
an] CaN,O, in ethyl alcohol, The conductivity also decreases 
as the molecular weight of the solvent increases, —On the simi- 
larity of the light emitted by an after-glowing Geissler ihe 
and the beginning of the glow of solid hadies, by Carl Kirn 
The spectrum of the after glow contracted into a space between 
the wave lengths of 555 and 495 uu,aud appeared grey ish-y ellow. 
This is in accordance with Weber's observation, who noticed 
that asolid does not begin to glow red, but that the first colour 
to appear is a greenish-yellow band in the region of maximum 
luminosity of the solar spectram,—On the electric and magnetic 
orces of the atoms, by I, Richarz.—On the forms of motion 
upon which electromagnetic phenomena may be based, by fler- 
mann Ebe:t. 


SOCIETIES AND ACADEMIES, 


LONDON, 


Royal Society, May 2).—‘'On the Measurement of the 
Magnetic Iropertics of fron.” By Thomas Gray, Professor of 
Dynamic Engincering, The Rose Polytechnic Institute, Terre 
llaute, Indiana, ; 

This paper gives the results of a continuation of the investiga: 
tion which formed the subject of a paper communicated to the 
Royal Society in 1$92, and published in the /Ar/osophical Frans 
actions, vol. clxxxiv. A. pp. 531-542. The results now given 


_ specimens of the curves drawn by it are included in the paper. 
_ There is alsc included in the paper a description of the ap- 
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have been to a large extent obtained by the same method, 
namely, from the curves giving the relation of the current flow- 
ing in the circuit to the time measured from the application or 
the reversal of the impressed E.M.F. on the circuit. In this 
ease, however, the personal element has been eliminated from 
the curves by the application of the antographie recorder re- 
ferred to as under construction in the previous paper. This 
apparatus, which is a modification of the ‘‘ Thomson siphon- 
recorder,’ has been found to work satisfactorily, and has con- 
siderably increased the ease and the accuracy with which the 
curves can be produced. A description of the apparatus and 


paratus and method of experiment in the application of a watt- 
meter to the determination of the energy dissipated by trans- 
formers under E.M.F.’s of different frequency of alternation. 
The accuracy of the measurements so made were checked by 
comparison with the results of measurements made by Joubert’s 
instantaneous contact method. The apparatus and method of 
experiment adopted for the application of this method were to 
some extent different from those commonly employed, and they 
are therefore described. 

The results of some further experiments on the large electro- 
magnet used in the previous experiments, and described in the 
paper above referred to, are given, but a large part of the re- 
sults quoted in this paper refer to closed circuit transformers 
of the types manufactured by the Westinghonse and the Genera 
Electric Companies. The experiments have been chiefly 
directed to the following points :— 

(t) 4 Comparison of the Total Energy required to produce | 
Different Magnetic Luductions, and the Corresponding Dissipation 
of Enerey.—\n connection with this, the effect of air gap in the 
magnetic circuit has been investigated somewhat more fully. It 
is shown that, by introducing a moderate air gap, the energy 
dissipated for a given induction through the coils may be reduced 
one-third. 

(2) The Law of Variation of Hysteresis with Variation of 
7nduction,—The experiments indicate that, although for any 
speciaf case the energy dissipated can be approximately ex- 
pressed by an equation of the form E = ABe, that both A and 
2 are different for different kinds of iron. It seems probable, 
also, from the results obtained, that a is not absolutely constant 
for any one iron, but that it increases with increase of B. 

(3) The Effect of fncreased Frequency of Cyelie Variation of , 
Wagnetisn: on the Dissipation of Energy.—In this investigation 
i transformer, the iron case of which was made up of very thin 
sheets, was used. The thickness of the sheets was about 
16-rooths of a millimetre, and the sheets were insulated from 
zach other hy means of thin paper. The full load capacity of 
he transformer was about 6c00 watts. The range of frequency 
ineluding the autographie recorder, the wattmeter and the Jou- 
dert’s instantaneous contact method experiments) was about [rom 
ij per minute to 8000 per minute. The results indicated that, 
hroughout this range, there is no variation in the dissipation of 
mergy per cycle when the inductions are equal. 

Data deduced from these experiments as to the magnetic 
jualities of the iron used in the different transformers is given 
n the paper. 


Zoological Society, June 5.—Sir W. II. Flower, K.C.B., 
*.R.S., President, in the chair.—The Secretary read a report 
mthe additions that had been made to the society’s menagerie 
‘uring the month of May.—Mr. Sclater made some remarks on | 
he chief animals that he had observed during a recent visit to 
he Zoological Gardens of Rotterdam, Amsterdam, Hanover, 
serlin, and Ifamburg.—A communication was read from Dr, 
8. A, Goeldi, containing critical remarks on the opossums of 
he Serra dos Orgaos, Rio de Janciro, Brazil.—Mr. O. Thomas 
ave an account of the gazelles of Algeria, chiefly based on 
ecimens brought home by Sir Edmund Loder, and distin- 
uishect three unquestionable species, Gazelle dorcas, G. cuviert, 
ad C. foderi, the last being a new speeies of which examples 
jad been obtained by Sir Edmund Loder in the sand-hills three 
ays south of Biskra, A fourth gazelle, of which a skin and 
kull had been bought by Sir Edmund Loder in Algiers many 
ears ago, was referred with some doubt to Gazzlla corinna, 
ae Corinne of Buffon,—Sir Edmund Loder then gave an account 
f his expedition in search of the ‘‘ Reem,” as the Gazelle laderi 
‘called by the Arabs, and stated what he had learnt of its 
abits and distribution.—A second communication from Sir | 
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| measure respectively 60 and 17 mm. 


Edmund Loder contained remarks on the period of gestation of 
the Indian antelope, as observed in captivity. —A communication 
was read from Dr. W. B. Benham, containing notes on a par- 
ticularly abnormal vertebral column of the bull-frog (Rana 
meugiens), and on certain other variations in the anurous column 
of this frog. —Mr, Lindsay Johnson read a communication on 
the pupils of the felidce, and stated that, after an examination 
of the eyes of 180 domestic cats, as well as the eyes of all the 
felidze in the society’s gardens, he had come to the conclusion 
that the natural shape of the pupil in Ae/7:iscircnlar. Although 
under various degrees of light one might get every shape from 
the circle through all degrees of oval to a perfectly vertical line, 
yet instillations of atropine or cocaine solutions caused every 
pupil to become a true circle. The younger the cat the greater 


| the tendency for the pupil to become pointed oval in ordinary 


light, and, conversely, the older the cat the more frequently did 
we find a circular pupil. Brilliant Hght always caused con- 
traction to oval, and direct sunlight to athin line in the smaller 
felidze ; in the larger felidae Mr, Johnson had frequently found 
the pupils contract to a small circle. Suddenly alarming a cat 
had the effect of momentarily dilating the pupil ; while in sleep 
the pupil was always contracted The communication was 
illustrated by models and diagrams. 


Entomological Society, June 6.—Ilenry John Elwes, 
President, in the chair.—Mr. W. F. LH. Blandford exhibited a 
series of eleven male specimens of RAina bardbirostris from 
British Honduras, of which the largest and smallest examples 
The difference in bulk, 
supposing the proportions to be identical, isas 43 tor. He 
remarked that this variation of the size is especially common in 
the Brenthide, Cossonide, and other wood-boring Coleoptera, 
The President, Dr. Sharp, F.R.S., the Rev. Canon Fowler, 
Mr. Jacoby, thé llon. Walter Rothschild, Mr. Merrifield, and 
Mr, Champion took part in the discussion which ensued. —Mr. 
A. J. Chitty exhibited specimens of Cardtophorus equiseti taken 
near Braunton, on the north coast of Devon, in May tSo1. 
Mr. Champion and Mr. Blandford made some remarks on the 
species. —Mr. McLachlan, F.R S., exhibited for Mr. J. W. 
Douglas male specimens of a Coccid (Lecanium prunastrt), 
bred from scales attached to shoots of blackthorn (/?rw25 
spivosa) received from Jerr Karel Sulc, of Prague. Mr. 
Douglas communicated notes on the subject, in which he 
stated that the species was common on hlackthorn in 
Germany, and should be found in Britain.—Lord Walsingham, 
P.LR.S., exhibited a series of Cacecia poduita, Scop., reared 
from larvae feeding on Lafageria and palms in Messrs. Veitch's 
conservatories in King’s Road, Chelsea, including some very 
dark varteties. ‘The Hon, Walter Rothschild stated that he 
had taken the species on lime. Mr. Hampson and Mr, Tutt 
also made some remarks on the habits of the species. —Mr. C. 
Fenn exhibited a long series of Se/eia /ustaria, bred from one 
batch of eggs, which included both the spring and summer forms; 
and also two unforced specimens, which emerged in November. 


| He remarked that the variation between the two emergences, 


viz., spring and summer, is considerable, and also the range of 
variation zz/er se, especially in the spring form; but it is very 
remarkable that the summer form has one or two representa- 
tives among the specimens of the spring emergence. He 
said that the parent female was taken at Bexley in 
May 1893.—Mr. F, Lovell-Keays exhibited a variety of 
£. alexis (female), having the marginal ocelli on the hind 
wings entirely without the usual orange-coloured Innules. The 
specimen was captured at Caterham on May 22, (894, and was 
the first example of the species observed by the captor this 
season. Mr, Barrett made some remarks on the specimen. —Mr. 
J. H. Durrant exhibited a series of Steganofptycha pygmaana, 
Hh., taken at Merton, Norfolk, between Mareh 25 and the 
middle of Aprillast. Lord Walsingham made some remarks 
on the species. —Mr. I]. Goss read an extract from a report from 
Mr, J. R. Preece, her Majesty's consn} at Ispahan, to the Foreign 
Office, on the subject of damage caused to the wheat erop in the 
district of Kafsinjan by an inseet which was called ‘‘ Sen” by 
the natives, and which he described as ‘‘like a flying bug, 
reddish-olive in colour, with heavy broad shoulders."’ Mr. Goss 
said he had been asked by Mr. W. II. Preece, F.R.S., to 
ascertain, if possible, the name of the species known to the 
natives as ‘‘Sen.” Dr. Sharp said that in the absence of a 
specimen of the insect it was impossible to express an opinion 
as to the identity of the species. —The Rev. Canon Fowler 
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e ‘tired for Miss Omerod specimens of 2YmuWerut re ceru., | deposits of India and Australia, by R. 1). Oldham. The author 


tar, 2acranie arr anonte, Urull., and ir athopa volacea, 
i anzh., which she had received from the La Plata district of 
the Argentine territories, where they were said to be damaging 
the grass crops. He also read notes from Miss Ormerod on the 
suh cot. —Mr Ilampson raised an important point as to what 
wa, the legal ** date of publication” of parti. of the Zrans- 
@ ria {the Society, Pog. L1e pointed out that the question 


of the priovity of the names of certain new species described | 


therein would depend upon the date of publication. A long 
discussitn then ensned, in which Dr. Sharp, the Fion. W. 
Rothschild, Mr. (sass, Mr. Mclachlan, Lord Walsingham, Prol. 
Touhion, F.R.s., and Mr. Verrall took part.—Prof. Franz 
Klapa es, of I'rague, communicated a paper entitled *‘ descrip- 
lions fa new species of /'rp4rvraz. L., and of three new species 
of Trichoptern from the Balkan 1’eninsala, with critical remarks 
en Prnrer Sth re 2, MebLach."—Lord Walsingham, ex- 
President an] Vice-Presider:, then 1ook the chair. and a special 
general meeting cenvenel under chap. xviii. of the bye-laws 
was heid. 


Geological Society, June 6.—Dr. Ilenry Woodward, 
1.Ros.. Vresttent, 1: the chair.--On the banded structure of 
Some tertlary galbros in the Isle of Skye, by Sir Archibald 
Geri, 1.K.5., and J. J. VW. Teall, FAR. After calling 
mten? om 4 the previous references to the pseudo-bedding and 
Yanod.iqzg of ife gabbro masses of the Inner Jle! ride-, the 
autMrs Sescrivell ine rocks which form the rmgg-/ ridge ot 
Drumman-Edhne, near the head of Glen Sligachan. This 
re. ma.e vp of parallel beds, sheets, or sills disposed i1 a 
genzia N.N.W. direction with a prevalent easterly dip. Four 
Jotmeet cypes of vabbro occur: 1) dark, fine-grained, gran.- 


ve gars; 62) well-banded gabbros: (3) coarse grained 
uasive gabros; and (4, pale veins of a bighly felspathic 
gabere. She relative ages of the banded and granulitic gabbrus 
haven me ecn detniely settled ; but the coarse, massive pabbros 


re Sertaimy intrusive in the baaded series, and the pale veins 


cu ae te uher varieties. ‘lhe authors dealt mainly with the 
emted za see. These occur in successive sheets or sills which 
ety fra a tew feet to many yarisin thickness, and consist of 


poretiel ayers of lighter and Jarker material which correspond 


MW ef uen wich |e trend of the heets, and are usually in- 
Re Sa Me cast or south-east at atyles ranging from 20 to 
ta sme cases the land, can he seen io have been 


iiWel The minerals entering into the compo- 
the banded, as also of the other varieties, ae labra- 


t coe 


ea of 


ere, pyroxene, olivine, an! irtamferous magnetite. ‘The 
wding Woe" a Wriatien in the relative proportions of the 
ere) sens"itwents, an] e pecially in the amount of magnetite. 

~ me narrow Pandy and lenticles are composed entirely of 
‘ » and magnetite. ‘lhe variations in chemical compo- 
J were 1 mistrated by three fnalyses by Mi Player, The 

e characters of the rocks were detirihed, and it was 

a) * the cyinerals af ‘he handed gabbro, have not 

' r ro oken ince they were formed, ‘The au hos 
et wt the sanding is the result of the in'rusion of a 

ive, *magma, and that sim lar banding in certain por- 

- een gneie ieay have been produced in the 

e [ir péen-Lavis, Trof. Blake, Dr. Phieks, Me. 

! 1 Mert Tluyer eo 0ke upon the subiect af 
\ hrvall Greikie brietly rep ied.—On the 

’ " tet tie 1) royshire carbonilerons dulecites 

5 11 ofl Aral. Bentrose, ‘This paper lealt with 

roy sol the oad tones or wgneogs racks of Derby- 
vowv inate to the work of previous petro- 

e rw rocks, aml the yvesaon as to the 

oat. or mapped by the genlogical survey, 

mmral 2 «one heve heen examined, and the results 

Wer ina wre irpeWe of the paper and fur future 

fra 1 toe wee divide] into massive rocks or 
ve, owe leer Pores on calf. The former consi-t of 
rit, meeher ranular or with ophine anyite, and 

._ lar weefen very fresh, but in some places 

' aie - 1) eons) pale onststuent minerals were 

r 4 lower of Fivie, optically hke bionte 
meubareiwe Mimirg ye Nering frem it chemically, 

‘ § ae). Rt wettewon follewed in which Sir .Wecht- 
: Cora, WW Wet, and for, Jolasten Lavis took 
pert ibe ore the Permian Hreciias of the Midlansla, 
q berm of them wih the epper @ireuniferous glacial 
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first described the Permian breccias of the Midland counties of 
England, which he had the opportunity of examining at Easter- 
tice of the present year. Ihe described the characters of the 
breccias, and concluded that they were formed subserially 
gravel-fans by rivers charged witha maximum load of sediment, 
and therefore incapable of performing any appreciable amount 
of erosioo, An examinatiun of many ‘of the fragments at 
Abberley and some at Church Hill revealed the presence of 
scratches, which occur in sucha manner that the author believe 
they existed on the fragments before they were transported, an 
discussed the evidence for their production by ice or sail 
movement, deciding in favour of the former. A short descripti 
of the upper carboniferous deposits of India followed, and 
was pointed ont that they differ markedly from the deposits o 
Britain. Amongst other things the separaion of differen 
pebbles by con. iderable interspace of matrix, and the bendi 
of stratilication-planes round a pebble as though the pebbie |} 
dropped from above, was noted, and it was maintained thi 
floating ice alone will acconnt for the:e pebbles being droppe 
into the Indian deposits. Fina'ly, it was remarked that the 
eiled upper carbonierous deposits of India aml the Permian. 
deposits of the Midlan Is of Britarn may he practically contem: 
povaneaus, as maintainel by the late Me. It. I. Bianford, 
in lica ing a possible simultaneous existence of glaciers in ing 
land, India, an} Anstrahia. Peof. Lapworth made some remarks 
upon the paper, and the author replied. 


Linnean Socizty, June 7.—Mr. C. LB. Clarke, F.R. 
Piesident, in the chair. —The President vuominated as Vice 
Vresidents for the year Messrs. J. Gr. Baker, W. Carruthers, 
IV. Crisp and Sanh C. Stewart. —Dr, Joln Lowe communicated 


were enhibited) of puncturing oe pee! of tlowers for the 
purpose of attracting insects op which they feed.  .\n interest: 
ing di cussion followed, in which the President, the Rev, G: 
Henslow, and others took part—Mr. Carruthers exhibited a 
series of photograph. of the celebrated Cowthorpe Oak 
Yorkshire, taken at long intervals, commencing with a repro 
ductian of Dr. Munter’s engraving “ai 1776, and made remarks 
upon the rate of growth and decay, and probable duration of — 
Ie in this tree. Mr. Raymund Dosting exhibited and made_ 
remarks upon a dwarf glaucous pine, and -ome curiously shaped 
Yrapa (ruts from Japan, -Mr. Thomas Christy exhibited spe: 
cunens of two species of Mulpyonmm (1) sachatinense and 7% 
n. pitatim, of value for forage, and pointed out that the root 
ol the mature plants, when cut, are, in the former species, of 
whijish colour, aod in the fatter of a bright yellow, ¢€ 
alling the two to be reality distinguished apart fom t 
leavese paper was then read by the Right tor 
Sir John Lubbock, Bart, M.P., FoR.S., on stipules and th 
protection of buds, .\ discussion followed, m which the Key 
G. Henslow, Mc. .\. W. Bennett, Prof. Marshall Ward, and Mii 
Juin Fraser took part.—Before the meeting adjourned, 
President announced that a bust of Charles Watettan, 
Yo kshire naturalist, and author of ‘ Wan lerntngs ia Sout 
America,” had heen presented to the Soctely by the trustee 
of the Jace Mes. Mitt Byrne ve Busk'. This bus: was executed 
m 1865 the year in which he diced, at the age of eighty-three 
by the Jace Mr. Waterhouse Ilawkins; itas an excellent lik 
ness, and the ooly bust of hum in existence. Ihe only accessible 
portrait of hinis a small engeaving by Adlard, which forms 
lronlispiece to the third voluine of the '' Essays on Natu 
History,’ from an oriyinal oil painting by Charles W. 1 
male in Philadelphia in 182), when Waterton was in his forty 
second year, 
CAMBRIDGE, 
Philosophical Society, May 28.—Prof. T. McKenny 
Ulaghes, I’resvlent, in the chair.—The announceme 
Was made that the adjulicators of the tlopkins prize for 
the period t889-gt have awarded the prize to Prof. J. 
Ynomion, k.KCS., for his researches on electrical oseiltatioms 
and other important contri butions to electrical theory.— 
Warburton exhibited specimens of the nest of 77 chosa fit, a 
Lycostl spider foand in abundance on the sand-hills of ‘ie 
port. he nest is not sosimple as was supposed, as it possess 
a posch or off shoot from the main burrow directed upwards and 
forwards, In this the spider takes refuge when disturbed. 
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There are two well-marked varieties of this species, the ane © 


being pale and light-coloured, and inhabiting the sandhills of 
Poole iu Dorsetshire and Southport in Laacashire, while the 
dark variety occurs in various Jocalities on dark peaty soil.—Mr. 
S. Skinner exhibited specimens of magnetic rock. The fray- 
ments of rock shown were from the Riffelhorn, near Zermatt, a 
mass of rock which appears to be permanen’ly magnetised in a 
direction E.—\W’. with north polar magnetism towards the west. 
They are composed of serpentine with small veins of magnetic 
oxide of iron. The magnetic tizlds of these fragments have 
been mapped with asmall compass needle and show both regular 
poles ani consequent poles. 
netisin preserved in these fragments wa» due to magnetic forces 
acting at the time of the formatioo of the veins of magnetic ore. 
With certain assumptions, it follows that these forces acted 
almost at right angles to the present direction of the magnetic 
meridjan, a conclusion possibly ccnsistent with our present 
knowledge of Lhe secular variation.—Mr. A. C. Dixon read a 
peper on a “Geometrical proof of a Theorem of Conver- 
gency.” 
DUBLIN. 


Royal Dublin Society, April 18 —The Earl of Rosse in 
the chair.—Dr. G. Johnstone Stoney, F.R.S., communicated a 
Paper on a inounting fo: the specula ot reflecting telescopes, 
designed to remove the impediment to their being used for 
celestial pliotography. Tne author observed that reflecting 
lelesc pes are much cheaper than refractors ; moreover, their 
uaiting rays of all refrangibilities in one focus would give them 
an immense advantage over refractors for photographing the 
heavens and in celestial spectroscopy, were it not for the diffi- 
cuity of keeping their line of collimation sufficiently fixed. 
This difficulty arises from the necessity of supporting the 
Speculum by a very eyuable pressure applied over its whole 
back. The mechanical appliances for securing this must be so 
delicate that they yield a little when the telescope is moved from 
one alii‘ude to another. The author of the pre-ent communi- 
cation proposes to get rid of this imperfection by substituting 
compressed atr for the ‘‘bed of levers’’ or layers of Hannel 
which have hitherto heen employed, and he describes a regu- 
fator throagh the intervention of which the pressure will vary 
automatically accorling to the requisite law when the telescope 
is moved from one altitude to another. With this contrivance 
the speculum is made the front of a closed chamber, and 
rigidly maiatains its position with reference to it, and there- 
fore with reference to the tube of the telescope, however 
the latter may be moved about. — Sir Howard Grubb, 
F.R.S., read (2) a note on the effect of tarnish on the 
transmission of light through telescopic objectives ; (6) a note on 
the construction of an equatorial wih complete cireumpolar 
motion.—Prof. WW. Noel Hartley, F.R,S., exhibited photo- 
graphic enlargements of band spectra of metals, and Bessemer 
flame spectra, and gave a description of these phenomena. — At 
the meeting held May 16, Mr. Atbert Taylor read a paver 
(communicated by Sir Huward Grubb, F.R.S.) on the photo- 
graphing of the solar corona during total solar eclipses (with 
Special reference to the author's ecperiences at the Brazilian 
Station at Para Curu, during the total solar eclipse of April 
1$93), and on the selection of suitable instruments. The author 
commented upon the results obtained‘at the varioas stations at 
which the eclipse of 1893 was observed, and suggested that the 
Organisation of expedition’s to observe the next total solar eclipse 
(August 8, 1556) should at once be begun. —Mr. A. F. Dixon 
exhibitel models constructed from microscopic sections by a 
Method first used by Prof. His. The sections are drawn by 
uieans of a camera lucida, on glass; plates covered with negative 
varnish, and the model is complete by simply placing the 
Plates in order one over the other. This method is found 
especially useful in tracing the courses and connections of fine 
herves in the embryo, 


PARIs. 


Academy of Sciences, June 11.—M. Lewy in the chair, 
—Note on the great cou le equatorial of the l’aris observatory, 
by M. Lowy.—The green substance of Phyllum Orthoptera 
of the family of the Phasmide, by MM. Ienri Becquerel and 
Charles rongniart. A spectroscopic examination has deter- 
mined the identity of this substance with chlorophyll. —Ua the 
homologues of quinine; their physiological and therapeutic 
action, by MM. [. Grimaux, Laborde, and Bourrn. 
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stances cupreine, methyl cupreine (quinine), ethyl cupreine, 
propy! cupreine, and amyl cupreine have been studiei. As 
the molecular weight increases the toxic dose becomes rapidly 
smaller, and the therapeutic action becomes more vigorous. 
The ethyl derivative should be used as an antiperiodic when 
quiaine has failed, and the propyl derivative might perhaps be 
employed as a powerful antiwhermic in cases of continaed fevers. 
—(oservations of the planets AV fCourty, February 1¢, 1894), 
AZ (Cou ty, March 5, 1594), and of Deoning’s comer (March 
26, 1894), made at Bordeaux by MM. G. Rayet, L. Pteart, 
aad F, Courty: note by M. G. Rayet. Discovery of Champ- 
sosaurians in beds of phosphorite in the Algerian suessonian, 
by M. A. Pomel.—On the chromosphere of the sun. A reply 
to the last note of M. Ilale, by M, Il. De landres.—A new 
application for bichromate! gelatine, by M. Izarn. The 
material is proposed to be used for the protection of silver 
surfaces on igstruments, backs of mirrors, and so forth. It 
has given good results in trial cases. —Oa an application of con- 
tinued fractions, by M. S-ieltjes.—On the algebra’cal integrals of 
linear differential equations of the second order, by M. P. 
Vernier. —On equations of derived partials of the second order, 
by M. X. Stouff.—On magnetisation produced by Iertzian cuar- 
rents ; a magnetic dielectric, by M. Birkeland,—On the nature 
of electric conductibility, by M. Vaschy.—Measurement and 
comparison of coefficients of self-iniluction by alternating cur- 
rents of great frequency, by M. WW. Abraham. —On the mean 
geometric distance of the elements of a group of surfaces and its 
application to the calculation of coefficients of induction, Ly M. 
Ch. Eng. Guye.~ On the estimation of iodine, by MM. A. 
Villiers and M. Fayolle. The iodine is liuerated by means of 
ferric chluride, taken up by carbon bisulphide, and titrated in 
the separa ed solution by standard sodium thiosulphate.—On 
the acid sulphates of an.line and ortho- ard paratoluidine, by 
M. Edmond Ifitzel.—TYhe synthesis of hexamethylene deriva- 
tives ; tricthylphloroglucinol, by M. A. Comtes,—A note on 
the qualitative composition of «fMfcinal c-eosotes from oax and 
beech wools, by MM A. Behal aod E. Choay.—Action of 
primary aromatic bases on dissymmetrical \eton ce compounds, by 
M. LL. Simona. The work was undertaken with the object of 
R.C.R’ 
discoverins in aniline derivatives of the form indications 
N.C,EI, 
of an isomerism analogous to that obtaining among oximes. The 
condensitions quoted in the communication were effected in the 
cold and inthe absence of every condensing reagent capa ile of pro- 
ducing migrations. Tsome:ism has not beenob-erved in any cise. — 
On the stability of aqueous solutions of mercury b chloride, by 
M. E. Barcker. ne author conctudes that (1) ordinary 
waters cause the immediate decomposition of mercury bichloride, 
and this action continues uader the combined influence of air, 
light, and the substances contained in the water or brought by 
the air; .2 the decomposition becomes insigoificant when the 
suluiion ts removed trom the infuence of air and light; (3 
solutions mate with distilled water anderzo very Intle change, 
even when exposed to air and light.—On the preparation of 
tetrachlorethylene and the aciion of ozonised oxygen un this 
body, by M. A. Besson. a a ptomaine extracted frim the 
urine of cancer patients, by M.A. B. Graimhs, This substance 
has the composnion CET Nv) , and is termed cz cringe. It is 
a very poisonous base, giving aikaloid reactions and crysvalli - 
ing in microscopic needles. It is alkaline and soluble in 
water,— Researches un the internal ear of the ‘' Roussette de 
Vinde™ (Pterofsu ometiu,, by M. Beauregard.—On the 
characterissics and the evulution of Lomisincs, a new group of 
anowmurous crustacea by M. If, L. Bouvier.—Oa the 
development and formation of excretory canals in Cer uzie 
echinata, by M. Joannes Chatin.—ltiptera parasitic on 
AAcridians : oviparous Muscile 7+ favo efsaye. Burrowing 
Diptera, By M. J. Nunekel dHerculais.—Intercellular com- 
munications in lichens, by M. Georges Poiranlt.—OUn the geo- 
logical lines in the netghbourhood of the observatory of Abbadia 
iBasses-Vyrenees, by M. V. W. Simart-Menteath.—Defence 
against Phylloxera, by M. a .ourdin. 
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Meteorological Society, May 1.—Prof. Iellmann, Pre- 
sident, in the chair. —Dr. suring gave an account of a winter 
sojourn, from December to March, on the Brocken. During 
the three months he experienced several anticyclones, two 
periods of storm, and -everal -f complete envelopment in clouds, 
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all of which he described in detail, and then dealt briefly with a 
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whole series of isolated observations made ata height of l11gom.. | 


thar is, at the level of the lower clouds. The phenomena 
touched upoo were the formation of rime, force of the wind, 
sequence of depressions, and maxima of pressure, &e. The 
ou come of his remarks showed the necessity for a properly 
eqiipped station on the Brocken, under expert management. 
One point of interest may be mentioned, namely that on the 
Brocken, durinz an anticyclone the lowest temperature was 
always observed at the beginning, followed hy a rise of tem- 
perature in the second half of the period, whereas, as is well 
known, oa the plains the temperature continues to fall right to 
the very end of the anticyclone. 

Physical Society, May 4.—Prof. du Bois Reymond, Pre- 
sident, in the chair.—Dr, Pringsheim alluded tn appropriate 
terms to the death in Brooklyn of their foreign member Dr. F. 
Schulze- Berge.—Prof. Nonig spoke on the number of distinct 
differences of colour and brightness which can be discriminated 
in the spectrum. [fe had made experiments in conjunction 


with Prof. Dieterici, subsequently verified by Prof. Uhthof, on | 


the mean error existing when matching two tints, and from this 
he had been able to deduce the total number of differences in 
tint which a normal trichromatie eye can discriminate from the 
red to the blue end of the spectrum. Sensitiveness to difference 
of tint showed two maxima, one inthe yellow and one in the 
greenish-blue, and the total number of distinet differences dis- 
criminated was 165. <A dichromatic eye, on the otber hand, 
can only discriminate 140 differences. Ixperiments of the 
speaker and of Dr. Broihun formed the basis for determining 
the number of differences of brightness which can be discrimi- 
nated, starting with liminal light and increasing it up to a blinding 
intensity. For both thetri- and di-chromaticeye the number was 
found to be 650. If it be desired to deduce fromthe above data 
the total number of possible visual differences which can be dis- 
criminated io a spectrum, it must be remembered that as the 
intensity of light diminishes, so also does the number of dis- 
criminated tints, so that the result is in round numbers 
82 + 700 = 56,000. 
Bezold suggested that by using complementary colours it may be 
possible to discriminate a much larger number of tints, since, as 
is well known, two colours which are indistinguishable when 
compared directly often give quite different complementary 
colours, and can thus be distinguished. 

Physiological Society, May 11.—Prof. du Bois Reymond, 
President, in the chair.—Dr. Max Verworn spoke on the polar 
excitation of cells by galvanic currents. Unicellular fresh- 
water infusoria (Paramcecium) were experimented on, and 
showed always, on making a constant current, cathodic 
galvanotropism ; by this is meant that all the infusoria in a 
drop of water placed themselves with their anterior end lowards 
the cathode, They then moved towards and congregated at 
the cathode. When the direction of the current is reversed the 
infasoria turn round and move away towards the new cathode. 
When strong currents are employed it is found that the hinder 
en] of the organism is contracted, and if the stimulation is pro- 
longed the protoplasm is disintegrated. Irom this the speaker 
drew the conclusion that the inlusoria are anodically excitable, 
an] that the cathodic galvanotropism is due to anodic stimu- 
lation. The exact reverse holds yood for Opalina, since they 
are cathodically excitable and anodically galvanotropic. A 
third group of infusoria (Spirostomum) ts transversely galvano- 
tropic. —r. Lilienfeld gave an account of bis researches on the 


elitting of blood. Ie had succeeded in separating Al. 
Schmidt's fibrinogen into two substances, ‘*thrombosin" and 
an albumose. The former unites with calcium and forms 


fibyin, while the albumose retards clotting. The separation of 
fibrinogen into these two constituents may be brought about by 
means of acetic acid, nuclein, nucleic acid, and other sub- 
stances. Hlood-clotting accordingly consists in a cisintegratian 
af leucocytes setting free nuclein; the latter then decomposes 
the hbrinogen, and enables the thrombosin to unite with the 
calcium salts of the blocd. While the blood is circulating in 
the hedy 1¢ contains no free nuclein in solution, and hence 
clotting is imposible. The speaker further considered that 
peptones ‘alhumose) and leech-extract prevent clotting by 
themwelves uniting with the calcium of the blood, and thus 
preventing its union with thrombosin. 

-Vte,—In the report of the meeting of the Meteorological 
Society for April 3 (NATURE, vol. 1. p. 95), for Kassner read 
Kassner, and for llasen read Ilazen. 
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SILLOIOES, JEM TORIES TRIE. 


Studies tu Forestry. A Short Course of Lectures on 
| Silviculture, delivered at the Botanic Garden, Oxford, 
1893, by John Nisbet, D.Oec. (Oxford: Clarendon 
Press, 1894.) 
R. NISBET is an officer of the Indian forest depart- | 
ment, specially trained in forestry in Germany, 
ind after spending a number of years in the charge of 
extensive forests in Burma, he was, a year or two ago, 
yermitted by the Secretary of State for India to make a 
‘urther study of German forestry in Bavaria. Whilst in 
Bavaria he wrote six useful essays on forest subjects, 
which have been published by order of the Secretary of 
State for India, and they are now being circulated to | 
subscribers to the /adian Forester, a monthly magazine 
published in Dehra Dun, where Dr. Nisbet is now 
serving as deputy director of the Indian Forest School. 
The author states in his preface that he has, with the 
consent of the Secretary of State, embodied much of 
she matter in these essays in the “ Studies in Forestry,” 
and much of the remainder occurs in Dr. Nisbet’s 


‘British Woodlands,” or in his translation of a German 
work on forest protection. 

Much of the matter contained in the “ Studies” will 
ulso be found in Dr. Schlich’s “ Manual of Forestry,” 
zols. 1. and ii., which works are largely founded on the 
same authorities as those used by Dr. Nisbet, whose 
vork must have been greatly simplified by having ready 
:o hand Dr. Schlich’s well-chosen English equivalents of 
the various German technical forest terms. 

As all the books just referred to have been already 
reviewed in NATURE, a detailed notice of the present 
work is hardly called for, though it will prove instructive 
to those who have not seen the former books, if they 
allow for the author’s want of practical experience in the 
British Isles, where forestry is under ditferent climatic 
conditions to those prevailing in Germany. The first 
chapter of the book, however, on “ Forestry in Britain,” 
is very forcibly and well written, and contains much 
suggestive matter to which the attention of everyone 
interested in forestry should be drawn. 

Taking the area of British forests roundly at 3,000,000 
acres, and allowing ninety years as their average rota- 
tion, their cost of production is estimated as equivalent 
to _ 

(Annual rental of 3,009,000 acres + cost of forming, or 

regenerating them) x To 7 *%°; 


where 7 is the rate of interest at which a forest owner 
is content to lock up his capital of soil and growing 
stock. 

This rate he, perhaps erroncously, urges should be 
higher than that used in agriculture, on account of the 
greater risk incurred by forests from storms, insects, fire, 
&ce. Scotch owners who have suffered from the hurri- 
cane last December, which blew down 14 million trees 
in Perthshire and Forfarshire, will be disposed to agree 
with the author here; but the fact is that all these risks 
would be very greatly reduced if British forests were 
properly managed so as to withstand storms and the 
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other dangers referred to. However, owing to the 
appreciation of droud acres, Dr. Nisbet puts the rate of 
interest at 2} per cent., that of funded property, which is 
probably the correct figure after all. Placing therefore 
the average rental of woodland at 5s. an acre, and the 
cost of formation at £2, that of planting Scotch pine 
in Perthshire; he arrives at the following figures :— 
(3,000,000 X £2—55.) 1025 = £20,500,000 nearly, which 
is the cost of production of our woodlands, the 
prospective value of the mature crop being much 
greater. On comparison with results in Germany, and 
assuming that our forests are as well managed as 
German forests, which is at present far from being the 
case, they should yield an annual revenue of £2,000,000, 
or at 25 years’ purchase be worth £50,000,000. Forty 
years’ purchase and £ 80,000,000 would, however, be the 
correct figure at 2} per cent. 

After this estimate comes a reference to the value of 
our timber imports from Northern Europe, which in 1892 
was £9,207,905, and the fact, to which Dr. Schlich in 1890 
first drew public attention, that all this material might be 
produced on waste land in the British Isles, and em- 
ployment thus provided for several hundred thousand 
people. 

The rapidly approaching exhaustion of the North 
American forests is also referred to ; and considering that 
the United States is now importing annually enormous 
quantities of timber from the Dominion of Canada, and 
that the Canadian forests are being worked in the same 
destructive manner as in the United States, it is surely 
time for Canadian legislators to attend to the formation 
of large State timber reserves, and provide for the educa- 
tion of a trained forest staff to look after them. Quis 
custodiet ipsos custodes ? the negligence shown by the 
Canadian Exccutive in this respect looks as if the lumber 
trade was more attractive than attention to the future 
welfare of the country. A reference to the latest number 
of the Garden and Forest shows that the United States 
Government has done nothing yet to protect and manage 
the vast tracts of forest which there, at any rate, have 
been for the present saved from alienation as State 
property. One of the strongest reasons in favour of our 
establishing national instruction in forestry on a proper 
scale, and bringing our own Crown forests into a high 
state of production, is the example it would set to our 
colonists, and the chances that more of them might 
come here to study forestry, as they do at present to 
study engineering, law, and the arts. 

Dr. Nisbet refers in hard but not undeserved terms to 
the results of the Parliamentary Committees on Forestry, 
remarking that the solemn farce of appointing a Com- 
mittee, and then letting the question slide, has twice been 
played with regard to forestry in Britain. The only 
results from the Committee of 1887 have been that the 
Treasury pays £100 a year to a lecturer on forestry at 
Edinburgh University, and £250 (half the salary of the 
professor of agriculture and forestry) at Newcastle, also 
4150 each to the Royal Botanic Gardens, Edinburgh 
and the Glasgow Technical Institute for free classes to 
foresters and gardeners. 

The second Committee of 1889, to inquire into the ad- 
ministration of the Crown forests, came to the conclusion 
that they were being carefully administered, which does 
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not tally with the previous finding of the 1887 Com- 
mittee “Ja respect of the Crown forests, the difference 
between skilful and unskilled management would itself 
more than repay the cst of a forest school.” 

Certainly it would be for the national benefit, if purely 
pleasure-grounds, such as Windsor Park. were excluded 
from the Crown forests, and handed over to the Board of 


NATURE 


Works, and that the 57,300 acres of the Crown forests | 


actually under timber crops, and worth at least £1,500,000, 
should be brought upto the highest degree of produc- 
tiveness, and serve as models of economic forestry to all 
the private forest-owners in Britain. 

Dr. Nisbet states that the salaries and allowances of 
the ofticers in charge of the Crown forests average £900 
a year, and urges that in all future appointments to these 
posts a high degree of qualification in forestry should be 
required, and also from one of the Commissioners of 
Woods and Forests. 

A most amusing account, taken from the Report of the 
Forestry Committee of 1887, is given by Dr. Nisbet of 
the examination of a lecturer in forestry of the Ciren- 
cester Agricultural College, who stated that he taught 
forestry in six or seven lectures, but admitted that he 
had himself learned forestry there, though he did not 
consider the course sufficient even for lund-ayents. 
Other quotations from the evidence of Mr. Jiritton, a 
leading timber merchant of Wolverhampton, and the 
late Mr. MacGregor, then in charge of 20,000 acres of 
the Athole forests in Perthshire, testify to the utter 
ignorance of forestry possessed by land-agents and 
factors in both England and Scotland. 

In the present state of agriculture, where economic 
forestry alone will pay on the poorer lands, it is essential 
that land-agents should possess a fair knowledge of 
forestry. Droillard, the French silviculturist, goes even 
further and advises land-owners to learn how to manage 
their forests for themsclves. 

Dr. Nisbet refers to the well-equipped forestry statf at 
Cooper’s Hill College, where the three years’ course costs 
£183 a year, inctuding the cost of a fourteen days’ tour in 


the Norman forests, and five months’ practical forestry | 


instruction in Germany. He states, however, that the 
Forestry Branch was added to Cooper's Hill, to prop up 
an Engineering College which had ceased to pay its 
expenses, and that there is nothing in the situation of 


the college to have induced the Government to have | 


located the Forestry Branch there. As a matter of fact, 
Cooper’s Hill is admirably situated from a forest point of 
view; the 4,009 acres of the Windsor Forest, exclusive 


of the park, andl stocked with every species of tree which ) 


will grov in Central Kurope, is close to the college, and 
rit the college has leasec $09 acres, chietly of Scotch 
p ne forest. for practical work for the forest students. 
There are excellent forest nurseries, osier beds on the 
Thames, a good Crown coppice with standards of Soo 
acres at Isher, and large areas of beech selection forests 
on the Chiltern Hills, all of which are regularly visited 
by the stulents, whilst the magnificent oak and beech 
fore’’s of Normandy are only a night's journey distant, 
an lin then the stulents spend fourteco days every year. 
‘ne reals nothing hat praite of the old Indian College 
at Hatleybery ; and mfrvl f@ corps among the scientitic 
branches of the Government of India is certainly fostered 
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by training engineers, telegraphists, and foresters at the 
same college in the loveliest and most wooded part of 
England. There are more distractions at Oxford, and. 
longer vacations; and after allowing for the cost of all 
the necessary excursions and practical work in conti- 
nental forests, it is doubtful whether living at Oxford 
would be cheaper than at Cooper's Hill, if it had been 
selected instead of the latter place for the training of 
future Indian forest officers. 

There can, however, be no question that independently 
of the training of Indian forest officers, in which already 
men from the colonies have joined, and there is 
plenty of room for more, there should be available 
at our principal universities regular instruction in 
forestry for the benefit of land-agents and land-owners. 
Dr, Nisbet suggests that two chairs of forestry, each at 
£700, should be established by the State at Oxford, 
Edinburgh, and Dublin, and four instructorships in 
forestry, at £150 each, at Dunkeld, Grantown, Coleford, 
and Lyndhurst. This would cost in round numbers 
£5000 year, which is a slight insurance to pay for the 
better management of woodlands which have already 
cost £20,c00,000, and will most likely be considerably 
added to in the immediate future, being less than jd. an 
acre on land actually under timber. 

Forestry is, however, eminently a practical profession, 
and the best teaching will not suffice unless extensive 
well-managed tracts of our Crown forests are also made 
available for practical illustration of the matter taught 
by professors. ' 

Sir J. Lubbock quite recently stated ata public meeting 
that good forestry could only be initiated by the State, 
and it must be satisfactory to all lovers of forestry tha 
he is again disposed to take interest in the matter, 
although when member of the Committee on Forestry 
his attention was unfortunately distracted by other press 
ing business, and no satisfactory results followed. 

W. OR. Fister, 


THE COMPARATIVE PATHOLOGY OF 
INFLAMMATION. 

Lectures on the Comparative Pathology of Inflammation, 
delivered at the Pasteur Tustitute in 1891 by Elvas 
Metchntkoff, Chef de Service & Ulnstitut Pasteur 
Translated from the French by F. .\. Starling an 
KH. Starling, M.D. With sixty-five figures in the 
text, and three coloured plates. (London: Kegan 
Paul, Vreoch, Tribner and Co., 1893.) : 

HE work before us is a translation of Prof. Metchni- 
koff’s well-koown book on the comparative patho- 
logy of inflammation. This work has been so well 

reviewed by Prof. Ray Lankester in Natrurt (vol. xv 

p. 505,, that it is almost superfluous to give a fresh 

account of it. 

Readers of NATURE will remember that the book is 
really an attempt at establishing a biological theory of 
inflammation, which is summed up by the author as 
follows ;— Inflammation generally must be regarded as 
a phagocytic reaction on the part of the organisin against 
irritants. This reaction is carried out by the mobile 
phagocytes, sometimes alone, sometimes with the aid of 
the vascular phagocytes or the nervous system ” This 


June 28,1894] 
definition of inflammation of course differs essentially 
from that adopted in pathological text-books, for Metchni- 
koff places the vascular phenomena in the second rank, 
and reduces to a minimum the part played by the 
nervous system. It must be acknowledged, however, 
that the author brings forward a formidable array of 
facts observed in the various branches of the animal 


kingdom in order to place his theory on a sure footing ; | 


and he clearly establishes one point, namely, that intlam- 
mation may take place without the blood-vessels or 
nervous system playing any part in it. On the other 
hand, a critic might object that, in the higher animals 


at least, there are many forms of inflammation in which | 


the ameceboid cells take little, if any, part at all. ‘The 
proposition is, nevertheless, for the most part true, and 
it has undoubtedly given us a key to the understanding 
of many obscure points connected with the problem of 
immunity against microbes. 

To a large extent the process of resistance of the 
animal body against the invasion of micro-parasites 
is due to the action of cells derived from the mesoblast. 
This, Metchnikoff has demonstrated by a number of 
extremely interesting cxperiments, and has shown that, 
in vertebrate and invertebrate alike, this function isat all 
times carried on. He and his pupils have proved that 
it is a normal physiological function taking place in 
certain parts of the body, such as the tonsils and the 
Peyer’s patches of the intestine. 

The theory of Prof. Metchnikoff has not been 
accepted by the majority of pathologists, and has 
been treated with scant respect by many bacterio- 
logists, more especially in Germany. In this country 
it has, however, been received with greater favour, 
and it is well that such a book should have been 
translated by Dr. and Mrs. Starling. Indeed, for the 
translation we have nathing but praise ; it is worded in 
excellent English, and, what is more, the meaning of the 
author is, with very few exceptions, exactly reproduced. 

It is interesting, however, to see how much of the work 
is controversial in character, and one might almost wish 
that Prof. Metchnikofi had not wasted so much time in 
disputing the many rival theorics which have since been 
shown to be erroneaus, and are no longer held even by 
their promoters. The theory, for instance, that the 
defence of the organism was due to the so-called bacteri- 
cidal power of the serum, a theory which was defended 
by so well known an observer as Dr. Klein, has now been 
almost universally given up. Metchnikoff and his pupils 
hit the right nail on the head when they proved that the 
bactericidal action of the serum ina test-tube was a very 
different thing from the action of the serum in the living 
body, Indced, it is difficult to understand how such a 
notion should have received any favour, when nota single 
fact could be produced to show that this bactericidal 
action ever takes place in the human or animal body. The 
experiments of Sanarelli, which seemed at one time to 
support it, have now reccived another interpretation from 
their author. When, later on, it was shown that the 
bactericidal action of the serum im immune animals was 
very much more marked than in non-immune animals, it 
was thought that a strong point had been scored against 
the phagocytic theory ; but the discoverers of this fact 
Messrs. Bchring and Nissen, had to confess that this 
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stronger bactericidal action was not always present in im- 
mune animals, and that it occurred in some diseases only. 
Lastly, the theory was finally buried when Metchnikoff 
showed that this bactericidal action of the serum had no 
power to check the reproduction of micro-organisms, and 
that the immunity was produced by the action of the 
despised ameceboid cells. Indeed, to thinking patho- 
logists, it was apparent from the first that a theory 
based on the action of the serum was an impossible one, 
for all the facts relating to serous etfusion in the human 
and animal body pointed to an opposite conclusion. In 
the majority of cases, serous effusion produces no im- 
munity, and, in many cases, the fact that a large quantity 
of fluid is exuded from the vessels shows that the disease 
must end fatally. 

Of the anti-toxic theory, which was promoted at one 
time by Behring and his school, Prof. Metchnikoff speaks 
with great respect; butin a series of interesting pages 
he shows how it does not apply to all cases, and that even 
when the blood contains a large amount of anti-toxine 
the patient nevertheless dies of the disease ; and con- 
versely, that an animal may be immune against a disease 
without its blood having any anti-toxic power whatever 
on the toxines secreted by the bacillus which is the 
cause of the disease. 

Prof. Behring himself has now been obliged to give up 
this theory, and it has been lately shown by l3uchner and 
others that, as a matter of fact, the serum of an immune 
animal has no anti-toxtc power at all, and that in such 
cases the animal recovers owing to the rapidity with 
which the immunity is produced. 

Of the other rival theories it is unnecessary to speak, 
as Prof. Metchnikoff has himself shown that a great 
many facts which have been brought forward to support 
them cannot be maintained. Of all the theories, 
therefore, which have been thought to explain the 
natural and acquired immunity of animals and man 
against infectious disease, the phagocytic theory is the 
only one which still holds the field, and, although it will 
not explain all the phenomena of immunity, it is the only 
one which is based on accurately observed facts, and 
which will explain how microbes are destroyed in the 
body. Moreover, those who will read the present book, 
will see that Metchnikoff himself has always allowed that 
probably there are other factors in the production of 
resistance against infectious disease, but that the chief 
factor was the part played by cells derived from the 
mesoderms, and especially by the wandering amcuboid 
cells. 


QORMEO ORS SLE EF. 


The Camel, tts Uses and Management, Wy Major A, G. 
Leonard. (London: Longmans, Green, and Co., 1894.) 


THE author treats in this work of the management of 
the camel in connection with military operations, the 
result of his experience in India, Afghanistan, Egypt, 
and the Sudan. He does not claim to have produced 
a scientific essay on the animal, but rather to furnish 
officers and others in charge of camel transport with a 
practical description of the camel, his treatment and 
management, so as to enable them to avoid the causes to 
which the enormous mortality of baggage camels in 
recent expeditions has been mainly due. After describ- 
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ing the anatomy and temperament, the author considers 
it to be essentially a stupid animal, and incapable of 
looking after itself, though a model of patience under 
most trying conditions. 

In mentioning the principal breeds of African camels, 
the Maazee tribe north of Kena is omitted, also the 
Howetat. who, though now poor and few in numbers 
near Cairo since the railway has robbed them of the 
carrying trade between Cairo and Suez, are still a large 
and important tribe in the Sinai peninsula. The Kab- 
babish tribe from the neighbourhood of Dongola, men- 
tioned as a powerful and wealthy tribe, has, since the 
beginning of the Mahdist movement, been practically 
wiped out. 

The author strongly advocates the establishment of 
stud farms to improve the breeds, as has been done by 
the French in Algeria, and then goes on to the important 
subject of watering, strongly combating the common 
belief that a camel does best on a small supply of water, 
and that before a desert march they should be watered 
at Intervals, so as to train them, and to make them drink 
the more before starting. Doubtless many errors on 
this subject and that of feeding have sprung from infor- 
mation obtained from Arabs, who, though skilled in 
management, cannot always be depended on for their 
explanations, as in the case of a Sheikh whom we heard 
say that “a camel required less food on a hard desert 
march than when in camp, because the stomach shrunk 
when in work.” Without doubt they should always start 
on such marches in the best possible condition, and not 
weakened by previous fasting, while, as the author points 
out, a main reason of the Arabs’ success with their camels 
on long and arduous marches is that they do not hurry 
them, and afterwards graze them for days and even 
weeks to recruit,a thing impracticable on service, where 
work is at high pressure, and a large reserve of baggage 
camels is rarely available. 

The importance of careful loading and suitable 
saddlery is strongly insisted on, and this latter point might 
with advantage have been gone into more fully with 
figures of the various riding and baggage saddles in use, 
since we have not yet got a satisfactory service pattern 
saddle. A diagram of the camel’s skeleton might also 
have been added to the chapter on loading and march- 
ing. Chapter iii., setting forth the author’s views on 
the instinct and intelligence of various animals, might 
have been omitted or greatly curtailed, seeing how little 
of it relates to the camel. 

The subject is of great importance, and, as a practical 
work, the result of much experience, this book meets a 
want, though reference would have been greatly facili- 
tated by an index. 


By G. Richardson, M.A.,and 


Modern Plane Geometry, 
(London: Macmillan and Co., 


A. S. Ramsey, M.A. 

1894.) 
A CLOSL examination of this small treatise shows at 
a glance that the usual method of treatment has under- 
gone considerable alteration. The proofs contained 
therein are of those theorems in the syllabus of madern 
plane geometry which was issued hy the Association for 
the Improvement of Geometrical Teaching. ‘The range 
of the subject treated may be gathered toa certain extent 
from the statement that the work is intended to serve as 
a sequel to Euclid, or to the ‘Treatise on Elementary 
Plane Geometry" issued hy the above-mentioned Asso- 
ciation, and, as the authors state, as a systematic means 
of procedure from luclidean geometry to the higher 
descriptive geometry of conics and of imaginary 
poin's. The chapters treat of the geometry of the 
triangle, quadringle and circle, harmonic ratio, geo- 
metrical maxima and minima, that relating to the first 
beng fully considered and containing an introduction 
to more recent work on special points connected with 
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the triangle. Other chapters deal with cross ratios, 
involution and reciprocal polars, and projection. The 
authors inform us that there has been practically no 
departure from the syllabus referred to above, with the 
exception of a few additions and the interpolated 
examples and problems. The theorems are forthe most 
part accompanied by clearly drawn figures which 
considerably facilitate the rendering of the text. 

A little familiarity with this treatise will commend it 
to many of our readers, for the authors are clear and 
concise in their treatment of the theorems with which 
they have dealt. 


Chemistry Demonstration Sheets. (London: Blackieand 
Son, 1894.) 

TN our opinion, the series of diagrammatic sketches of 
chemical apparatus just published by Messrs. Blackie 
may be put to extremely harmful use. ‘‘ The sheets have 
been designed,” say the publishers, “as a lecture-room 
aid in the teaching of chemistry. They present, drawn 
in bold outline, the apparatus used in the experiments of 
a first course, and underneath each diagram is set down 
the chemical formula of the experiment. The diagrams 
are drawn in elevation, and are just what a student re- 
quires to sketch in the examination room, while the 
formulze, being constantly before the eye along with the 
diagrams, will become indelibly imprinted on the 
memory.” If the sheets are merely used to describe the 
arrangement of apparatus for experiments actually per- 
formed, no one will, of course, object to them. But if 
(and this is more likely) the sheets are employed to im- 
press upon the student’s memory chemical reactions and 
apparatus never seen in reality, they could not be con- 
demned too strongly. Teachers are often too glad to 
avoid experimentation and to refer their classes to text- 
books for descriptions of chemical changes brought about 
by various means. Messrs. Blackie’s wall sheets will 
facilitate such a shirking of responsibility. 


IERIE IMO) WIECE (E/OUONONK 


(7he Editor does not hoidhimsely responsible for oftnions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 


Panmixia and Natural Selection. 


Mr. WeELDON’s letter on this subject, in Nature of May 3, 
calls, I think, fora few further observations, fle first criticises 
the statement that ‘the survival-mean must, on cessation of 
selection, fall ta the birth-mean,” by showing that there are 
probably cases in nature in which the survival and birth-means 
may coincide, owing to the removal hy selection of all in- 
dividuals above and below the mean, they being approximately 
equal in number. ‘This is, no doubt, the case with certain 
characters of a species, but probably never with all or even with 
most characters. Darwin states that in France and Germany 
white pigeons are killed off by kites, and that on the coast of 
Ireland black fowls are also killed off by sea-eagles, These 
and other analogous facts render it probable that in many 
species of animals colouris kept tothe inconspicuous and pra- 
tective mean tint by the elimination of all individuals which 
vary much on cither side of it, and thus, as regards colour, the 
birth-mean and the survival-mean may be almost identical. But 
with many other characters this is not the case. In sheep, 
cattle, and horses it has been observed that when the larger tow- 
land breeds are taken to bleak mountain regions they gradually 
dwindle in size, only the smaller and hardier of cach yeneration 
surviving the severe winter and spring climate and the compara- 
tively innutritious food. Tlere the elimination is clearly in one 
main direction ; and the absence of this selection due to the 
Iransference of the whole body of such reduced individuals to a 
milder climate and better pastures, would no doubt lead ta a 
slight inerease of average size, indicating that the birth-mean had 
been above the survival-mean. So alsoin the casc of the half- 
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wild horses of Circassia, which are greatly exposed to attacks of 
wolves and to extreme vicissitudes of climate, swiftness, strength, 
wariness, and a hardy constitution must be kept at a high level 
of efficiency by the elimination of the less gifted in these 
qualities ; so that here again the birth-mean must be below the 
survival-mean, In such cases as these there seems no difficulty 
in the fact that the mean characters do not change for many 
generations ; for this is in accordance with Darwin’s principle 
that natural seiection ‘‘ cannot produce absolute perfection, but 
only relative perfection.’”” When the average characters of a 
species have reached a point such that it can permanently main- 
tain itself in a given area, then no further change will occur ; 
but, the less efficient being constantly weeded ont, the survival- 
mean will be necessarily a little above the birth-mean. Both 
‘means will, however, he sensibly permanent as long as the en- 
. vironment remains unchanged. 
Mr, Weldon says that it has not been shown that, in some 
given case, Panmixia does in fact occur; and further, that in 
. the only case which has been experimentally investigated—that 
of the stature of civilised Englishmen—the consequences said to 
result from it do not, in fact, occur. To obtain absolute evi- 
dence of Panmixia, or of the action of Natural Selection, is 
extremely difficult, because we cannot first compare and measure 
minutely a large number of individuals in a state of nature, and 
then follow those same individuals throughout their lives aud 
see how nature deals with them, We can, however, observe 
what happens in the case of semi-wild animals, and the 
examples already cited show that natural selection must, and 
actually does, act on the character of colour, weeding out those 
which diverge on both sides towards whiteness or blackness, 
and in the case of physical and mental activities destroying 
those which fall below the standard of excellence requisite for 
the preservation and continuance of life. 

Jn our domesticated animals, on the other hand, we find what 
are probably examples of the effects of Panmixia. The wing- 
bones of our pigeons, fowls, and ducks, as compared with wild 
individuals, were found by Darwin to be decidedly reduced in 
size in proportion to the leg-hones; but a part of this may be 
due to disuse in the individual, and to determine the share of 
the two causes seems impos-ible. There are, however, a few 
characters in which we see Panmixia alone at work in our 
domesticated animals. Such are, for example, the constant 
appearance and increase among them of prominent «szsymmetrical 
markiugs, as in dogs, cats, cattle, and horses. Such markings 
never occur in wild races, or if they occur in individual cases 
they never increase; and I have given reasons for thinking that 


symmetrical colour and marking is kept up in nature for | 


facility of recognition, a factor essential to preservation, 
and to the formation of new species. In this case, 
there can be no question of disuse, while as we know that 
white and unsymmetrical individuals do occasionally occur in 
wild species, hut never increase, the fact of their increase under 
domestication must be due to the absence of whatever form of 
natural selection eliminates them in nature; that is, to Pan- 
mixia, Another illustration may perhaps be found in the fact 
of curled tails appearing in domestic pigs and some races of 
dogs, while no wild animal is known which has a curled tail. 
We can hardly doubt that the special form of tail in each animal 
ds of nse to it, and that any ahnormality, like a curled tail, 
would be eliminated under nature. Its appearance and per- 
petuation under domestication is therefore a fair example of 
Panmixia, 

The slow increase of the stature of civilised Englishmen, 
which Mr. Galton is said to have proved, may, it seems to me, 
be partly a result of Panmixia, and partly due to more healthy 
conditions of life acting on the individual. Itis, I presume, a 
fact, as generally stated, that old armour shows that the knights 
of the middle ages were rather short men. This may have been 
aresult of natural selection, because, as a rule, the strongest 
and most active men are rather under than over middle height ; 
jwhile tall men wonld certainly be more exposed to danger, 
would have to carry a greater weight of armonr, and by thus 
overloading their horses wonld be under a disadvantage in 
battle, ‘Yall men would thus be killed off rather faster than 
short men ; and the same might be the case even after the dis- 
use of armour, so long as rapine and civil war prevailed over a 
large part of the country. But during the last two centuries 
of comparative peace tall men have been under no such dis- 
“advantage, and their survival may have aided in bringing about 
the slight increase of average stature which has been observed. 
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One other point in Mr. Weldon’s communication requires 
notice. He considers that the frequent occurrence of abnor- 
malities and the wide range of variation in many species, show 


that ‘natural selection is im most cases an imperfect 
agent in the adjustment of organisms.”’ This conclusion 
does not appear to me to be a logical one, since 


it ignores the admitted fact of the exceedingly intermittent 
character of selection and its constantly varied /ocws of action. 
Each species of animal is subject to a number of quite distinct 
dangers—hunger, cold, wet, disease, and varied enemies—and 
all these are separately intermittent in their action. Some affect 
the species at one time of the year only, some at another ; but 
most of them only reach their maximum of intensity at long 
intervals—once or twice, perhaps, ina century. Whether cold 
winters or hot summers, excessive drought or excessive wet, deep 
snow or phenomenal hai] or wind-storms, all are intermittent 
and occur with extreme severity only at long intervals. These 
intermittent waves of meteorological phenomena have their 
corresponding ‘‘ waves of life,’ as Mr. Iludson well terms 
them, such as phenomenal swarms of locusts or of wasps, of 
caterpillars, mice, or lemmings, and to a less conspicuous degree 
of almost every living thing. It follows, that during a succes- 
sion of favourable seasons variation can go on almost unchecked, 
and even hnrtful abnormalities and imperfections may survive 
for a few years, but soon there comes a check to the increase, 
and the most abnormal forms die out ; while after a greater or 
less interval either adverse seasons or an increase of living 
enemies weed out all the extreme disadvantageous variations, 
leaving only the pick of the typical form to continne the race. 
This may occur again and again, each special period of stress 
affecting different organs or faculties—now abnormal colour, 
now deficient agility, now again incantion or a weak digestion 
—till in turn every departure from the best adapted mean form 
is eliminated, to again arise and again be extinguished as 
favourable or unfavourable conditions prevail. Thus, I am fully 
in agreement with Mr. Thiselton Dyer when he said; ‘‘I feel 
more and more that natural selection is a very hard taskmaster, 
and that it is down very sharply onstructural details that cannot 
give an account of themselves,” (NATURE, vol, xxxix. p. 9.) 
The appearance of imperfect adjustment is thus only a temporary 
pbenomenon, while that there is an underlying permanent adjust- 
ment is indicated by the long-continued identity of specific 
characters to which Mr. Weldon refers. 

as it is very important to obtain some direct evidence of the 
action of natural selection, I wish to suggest a mode of doing 
so which might prohably be successful. There is much evidence 
to show that the migrating birds which visit ns in early summer 
are very largely old birds which have lived through two or more 
migrations ; and, consequently, that of the large number of 
young birds which migrate in autumn for the first time a very 
small proportion return to our shores, If this is so, then the 
extreme severity of the selection during migration would afford 
us the opportunity ofdetermining some of the physical characters 
which influence it, combined no doubt with mental character- 
istics which we have no means of gauging. I would suggest, 
therefore, that two or three common species of migrants should 
be chosen, of which the young birds of the year can be dis- 
tinguished with certainty. Of these birds a number of observers 
should collect specimens just before their autumnal migration, 
and should carefully record the characters fixed upon in the case 
of the young and old birds separately. Probably the weight, the 
total length, and the length of the wiog, would be snfficient, 
since heavy birds with comparatively short wings would hardly 
be adapted for long-continned flight. By laying down the 
dimensions of some hundreds of specimens in curves of varia- 
tion, whatever difference existed between the young and old 
birds would he easily detected ; and this difference would pre- 
sumably be the difference between the birth-mean and the sur- 
vival-mean, so far as the selective influence of migration is 
concerned. In the following spring another set of specimens 
of the same species should be collected and measured ; and we 
should then perhaps be able to determine the characters which 
had led to the selection of the young birds which had suvived 
the double migration. ALFRED R. WALLACE, 


Discontinuous Colour-Variation, 


I WAVE just received a copy of Mr, Bateson’s most valuable 
work on the ‘* Study of Variation”; and although it will take 
many weeks to read it as it deserves to be read, a few remarks 
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are now ventured as the result of perusing pp. 42-48, which 
relate to the discontinuity of certain colour- variations, 

Without attempting to discuss Mr. Bateson’s general pro- 
positions, I] desire to point out that the facts related in the 
portion of the work cited, and the ‘* many similar cases” which 
might be added, do not altogether support the idea of aficon- 
Haus progrestie colur-vartation, as distinguished from 
Birnie rt. 

Varions writers, including myself, have on sundry occasions 
endeavoured to demonstrate that both in plants and animals a 
delinite succession of colours may be observed. In flowers, 
for instance, from pink to purple, and from yellow to red; 
in birds and insects, and many moljuses, the yellow to red 
succession is commonly observed. In such instances as these, 
it has been held that one colour represents a lower stage of 
evolution ra less degree of metabolism than the other ; and it 
has been many times pointed out, that dfscontinnous atavistic 
rariaticn, ez. from red to yellow, is commonly to be seen. 

Now I take it that Mr. Bateson considers the evidence which 
he adduces, to illustrate the frequency of discontinuous pro- 
ere sive zartatron in colour, not merely reversion. Let us 
examine this evidence a little more closely, 

According to the views held by the writers above mentioned, 
tedis ‘‘bizher” than yellow, and red varying to yellow is 
reversion. >uch reversion is weli known to be often discon- 
tinuous, as in the yellow-fruited yew, the yellow tomato, the 
yellow-fruited raspberry, the yellow varieties of various red 
moths, and so forth, 

But is the yellow to red variation, which is supposed to be 
the progressive onc, discontinuous? Let Mr. Bateson himself 
tellus. On p. 45 he cites the variations of the yellow Gomef- 
teryx rhamni towards orange. .\re these discontinuous? Do 
we tind among the yellow riavnt some that are entirely 
orange? Notso, ‘‘there are records of specimens . more 
or less flushed with orange.” 

I.xactly: whereas amonz the red species of Cal/imorpha, 
Arctia, Zana, &c., we find varieties not flushed with yellow 
but entirely yellow in place of red (the dark markings being of 
course as usual), in the yellow GC. rrzaat we 
variation towards orange. none yet having 
red, 

In birds red species may vary to yellow; green also to 
yellow, and such variation may be sudden, But yellow to 
green? or yellow to red? We have got our canary yellow 
easily enough, hut all the art of the breeder cannot get him 
ted ler than orange, and the variations thereto are fairly con- 
tinuous. 

We cannot get a blue rose ; but the blue De/pdrurum, the bine 
Pens temen, these readily vary to pink. We may have a ycllow 
rose, but it is pretty well agreed that if we ever do see a blue 
one, 1t will be bya process of) tir. variation and selection, 


attained actual 


Will not Mr. Bateson adaut that he would be immensely | 


astonished to se¢ a blue rose arise from seed of a red one, or a 
scarl+t canary from eggs laid bya yellow one? Yet red from 
blac, or yellow from ren, would seem searcely worth comment 
in any group of animals or plants, so numerous are the recorded 
instances of this kin! of variation, 

Oa p. 44, Me. Bateson eites instances of blue in place of red, 
whiet should be progressive variatim. This oceurs in Ca’éea/7 
nuper, (or imstance, but very raved, and instances which seem 
rather intermediate are on record. .\nother sample cited 
is He tone flowered daaga dis avzcatit, Elere the case is 
differen’, f° the blue and red varictics are entirely distinct, 
awle me true by seed. T have myself lived in districts where 
the ‘ue and red varices respectively abounded, and in neither 
Iocalry dil 1 -ver Se mtermediates. “They had afl the appear- 
ance of true #pecies. which they have often, 1 think with justice, 
been cenlere? Ihelocality for the biue variety was Funchal, 
Mafetra, al there the rel pimpernet also occurs. But in 
Loglamt, where the re) verety is so common, 1 never saw the 
hme one truly wild. 

In Primuct we have yellow species and red species, and, as 


everyone know® our comfion primrose may vary to red. But 
al), av everyone know), the variation 1s continuous, Tlow 
Well | remem®er asa chill ly king for those that were tinged 
wit wed, alway! Wop t¢ att one redder than that last 
loam! 

The yes! almite of n aes ogrea’eraniplification than is now 
pmMible; el yous by mo ncan denief that many instances 
may be @tecse 1, ot of the thomwanl! availible which appear to 


Iniimeate dion inue ive colowr-variation, Dut never: 
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preagre 


find continuous , 


theless, taking the evidence as a whole, I will venture to urge 
the validity of the following statements :— 

(1) Colour-variation occurs in a definite order, the colours 
forming one or more series. 

(2) Variation from those lower to those higher in the scale of 
evolution, or from those representing less to those representing 
greater metabolism, is usnally continuous. 

(3) Reversion from a higher to a lower colour is usually dis- 
continuous. T. D. A. CocKERELIM 

Las Cruces, New Mexico, U.S..4., June 1, 


Niagara River since the Ice Age. 


MvcnH new fight on the Quaternary history of the great lakes 
tributary to the St. Lawrence river has been contributed in 
three recent papers by Mr. F. B. Tayfor, all published within 
the short time since Mr. G. KX. Gilbert’s writing on ‘* The 
Niagara River as a Geologic Chronometer,’ which appeared in 
NAluRE for May t7 (page 53). These papers are in the 
Bulletin of the Geological Society of America (vol. v. pp. 620= 
626, April 30, 1894), and in the -erican Geologist (vol, xii, 
pp. 316-327 and 365-383, May and June, 1894). Supplement- 
ing the earlier observations and studies of WhitUesey, New- 
herry, Gilbert, Spencer, Lawson, Leverett, Wright, Baldwin, and 
the present writer, among others, these Jatest explorations and 
discussions by Mr. Taylor enabje us to form a very definite and 
closely connected historical statement of the relationships of 
the ice-dammed lakes which preceded the present Laurentiai 
lakes, and of their dependence on the gradual departure of the 
ice-sbeet and on the accompanying northward uplifc of that 
region. 

Yhe fargest element of uncertainty in the estimate of 7000 
years fur the Post-zlacial period, from the retreat of the ice. 
sheet to the present time, drawn from the rate of recession o 
the Falls of Niagara, consists, as Mr. Gilbert has shown, in the 
probability or possibility that for some considerable time, next 
tollowing the melting away of the ice upon the area crossed bi 
the Niayara river, the outlet of lakes Superior, Micbigan, an 
IIuron may have passed to the St. Lawrence by a more northern — 
course, flowing across the present watershed east of lake 
Nipissing to the Mattawa and Ottawarivers. Mr. Taylor's ob 
servations now indicate, however, if interpreted on : 
hypothesis of glacial lakes (which is believed by Mr. Gilbert an 
by the majority of other geologists of .America to be the true 
view), that the glacial lake Warren, filling the basins of 
Superior, Michigan, Huron, and Erie, continued with its outle! 
flowing past Chicago to the Des Plaines, Illinois, and Mississippi 
tivers, while the country inelnding lake Superior, the northern 
part of lake Huron, and Jake Nipissing, that is, the whol 
northern side of lake Warren, was uplhilted about 350 to 450 
feet along its extent af 600 miles from east to west. The 
existence of jake Warren was terminated by the recession of 
the ice-sheet from the area between lakes Erie and Ontario, 
when the Niagara river began to flow and to channel the gorge 
six miles long below its receding falls, from which the comput 
tion for the time since the Ice Age is derived. The Niaga 
yorge measures the time after the outflow past Chicago ceased, 
lake Warren being then succecded in the basins of the upper 
lakes, above Erie, by the glacial jake Algonquin, while in th 
Ontario basin the ice-bound lake Trocuois outhowed past Rome, 
, by way of the Mohawk and Iludson to the sea. 

Seven-cighths of the differential uplifting which carried th 
watershed cast of lake Nipissing above the level of lake Aigon= 
quin had taken place before the north-eastward retreat of 1 
ice-sheet uncovered the Niagara arca. For some later time th 
ice-barrier must have remained upon the Mattawa and Ottawa 
areas, forbidding any outflow there from Jake Algonquin ; ane 
it seems very probable that within that time the continuation of 
the uplift had raised the watershed so high that no discharge 
from the upper lakes ever passed over it, During the ensuing 
existence of lake lroquois the Ontario basin was undergoing a 
rapid northward uplift, which doubtless was shared by the 
Nipissing area, so that if any autflow occurred there it nist 
have been very brief, being cnded when the land cast of lake 
Nipissing rose higher than the present course of outtlow by the 
St. Clair and Detrnit rivers to the Erie basin and Niagara river. 
The duration of the outlet to the Mattawa could probably have 
heen only a few hundred ycars, at the longest, if it ever existed, 
With this possible exception, the present volume of the Niagara 
river has been maintained during all the time of its gorge era- 
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sion. Only an insignificant addition to the estimate of 7000 
years can therefore be required by the diversion of the waters of 
the upper lakes. 
) Theview held by Taylor, Spencer, and Lawson, that the 
high shore lines around the great Laurentian lakes are of marine 
formation, seems to be inconsistent with the total absence of 
snarine fossiliferous beds overlying the glacial drift in all that 
region. o far as the sea did extend, after the further recession 
) of the ice-sheet permitted it to come into the St. Lawrence 
and Ottawa valleys and into the basin of lake Champlain, 
marine fossils abound ; hut none are found above the Thousand 
Islands at the mouth of Jake Ontario. We may therefore con- 
fidently accept the Niagara gorge as a measure of all the time 
since the departure of the ice-sheet from the northern United 
States, 

In a recent paper in the Fournal of Geolosy (vol. ii. p. 142, 
February-March, 1894) Mr. Andrew M. Ilansen, of Norway, 
j notes the approximate concurrence of about thirty independent 
| measurements and estimates of the duration of the Post-glacial 
| period, which have been made in North Americaand in Europe, 
jall coming within the limits of 5000 and 12,000 years. He 
accordingly says: ‘* With full regard to a legitimate calculation 
of probahilities, it may be predicated that the number of 7000 
} to 10,000 years is as nearly an exact estimate of the duration of 
Post-glacial time as can ever be expected.” 

Minneapolis, Minn., June 9. WARREN UPHam. 


The Teeth and Civilisation. 


None of the writers of the interesting letters which have ap- 
peared upon this subject seem to have kept before them a 
distinction which is of the utmost importance in its investigation, 
tand which | should like to state, in order that the attention of 
those who, like Mr. Wenyon, have opportunities of observation 
of any segregated community, may be drawn to it. 

Dental caries is very prevalent, and its increase seems to be 
|very rapid, so that the last few generations show a marked in- 
}crease ; at least so it is generally believed. 

jut its victims may be divided into two groups, namely, those 
jwhose tecth are apparently perfect in their construction, but 
inevertheless fall a prey to caries, and those whose teeth show, 
|to the trained eye, clear evidence of structural weakness. 

} «As the latter class present a pcohlem in heredity, and for 
| various reasons are likely tobe more interesting to the readers 
of NATURE than the former, I will dismiss these with a very 
ifew words, 

| There is good reason for supposing that the proximate 
pase is to be found in vitiation of the oral secretions, as cares 
Joften occurs in an extreme degree after diseases of the digestive 
|tract, and examples such as those quoted by Mr. Wenvyon are 
probably to be explained as due to dyspepsia induced by the 
}unhealthy way of feeding. 


jalternations of temperature which could be borne in the mouth, 
I am not inclined to attach importance. In the first place, 
jas a matter of experiment, I have failed to crack enamel by 
plunging teeth alternately into boiling and ice-cold water, and, 
asa matter of clinical experieace, teeth do not decay along the 
jcracks which from some cause are common in the enamel, but 
Hin natural pits of larger size, or on Surfaces of contact ; the 
Cause is to be sought either in decreased power of resistance, or 
in the iotensification of deleterious influences. 

Abnormal conditions of life are known to deleteriously affect 
the teeth of animals ; for example, stall-fed beasts are more 
liable to diseased conditions in the mouth than thase which are 
fed up in rich pastures; and it has been pointed out by Mr. 
Bland Sutton, that some animals in the Zoological Gardens suffer 
in this way, notably the Lemurs, whose teeth {requently loosen 
and fall out. 

It is rare to meet with good teeth in children whose parents 
have had had teeth, and peculiarities of form in the teeth and 
jJaws are often inherited with curious exactitude. But it is quite 
common to meet with instances of healthy parents with good 
teeth bearing a family of children, also apparently healthy 
and well-grown, whose teeth, although to the casual observer 
normal in shape, size, and general aspect, are to the eye of the 
dentist doomed to early destruction, and speedily undergo it. 

These teeth have an appearance somewhat difficult to describe ; 
they have a glassy look, are more translucent than they should 
be, are softer, and are believed, though the proof is nat com- 
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plete, to be somewhat deficient in their proper proportion of 
lime salts. This kind of tooth is very apt to run through a 
whole family, and its causes must be sought either in some con- 
dition of inheritance, or if it be duc to anything acting upon the 
individual, it must be something which commences to act im- 
mediately after birth, Comparative anatomy teaches us that 
the teeth are less variable thao the jaws. In loog-muzzled dogs 
the teeth are spaced ; in short-muzzled dogs they are crowded, 
reduction in size having gone on faster in the bones than in the 
teeth ; and the same thing is observed in the human subject. 

Moreover in animals, whilst some variability is often observ- 
able in the teeth, that variability does not take the form of 
strictural difference, but only of differences of size and shape. 

Again, in rickets, where the bones are starved of lime salts, 
the teeth contrive to get more than their share ; it is therefore 
not a little remarkable that we should find the teeth, and 
apparently the teeth alone, to have deteriorated in one 
generation. 

On the other hand, it is equally difficult to find any cause 
which shall have operated alike upon all the children of a family 
if we reject inheritance as being at the bottom of it; it does not 
appear to be determined by the greater frequency of hand- 
feeding, as I know of instances in the sanie family where some 
children were nursed and others were not, and yet their teeth 
were alike of the poor structure to which I have alluded. 

Upon the whole, I am rather inclined to attribute it to some 
causes operating shortly after hirth, rather than before it, for 
' the milk teeth, which are well started in utero, are far less hhable 

to structural variation than are the permanent teeth, whose 
calcification is mainly effected after birth ; but I need hardly say 
that tbe period of occurrence does not by any means exclude 
inheritance. 

However the question, interesting and important as it is, ts 
not so simple as some of your correspondents imagine, and 
there is a considerable amount of literature upon the subject 
which seems to have escaped them, some of it accurate and 
valuable, some of it quite the reverse. 


CHARLES S. TOMES. 


Electrica] Theory of Vision. 


Ix my letter to Prof. Lodge, published in your last issue, I 
notice a printer’s error, which I think should be corrected, as 


it gives an entirely wrong meaning to the sentence in which it 


To the explanation that the enamel may be cracked Byal 


occurs. <As it stands it reads as follows: *‘The energy thus 
lost by the tissues was then yuAfressed from without by the 
vibrating fingers,” whereas I said the energy was supplied 
from without by the fingers, the idea being that the shaking 
back of the eyes to their normal state of rest, evinced by the 
sensation of darkness, is perfectly analogous to the tapping 
back of Prof. Lodge’s ‘‘Coherer” to its normal position, 
evinced by the return of the galvanomieter needle to zero. 
E. OBACH. 
Old Charlton, Kent, June 23. 


CLIMBING AND EXPLORATION IN THE 
KARAKORAM-HIMALA YAS. 


HE mountain district explored by Mr. Conway lies on 

the southern side of the watershed of the Karakoram 
chain, and is drained by tributaries of the Upper Indus. 
For most of the time he was in Daltistan, but ended his 
journey by a visit to Leh. Here, at about 11,500 feet 
above sea-level, 1s a small meteorological observatory, 
which enabled Mr. Conway to check his observations by 
a comparison of barometers. Besides himself, the party 


' consisted of the Hon. C. G. Bruce, Mr. McCormick, the 


artist, Messrs. Eckenstein and Roudebush, Matthias 
Zurbriggen, the well-known guide from Macugna, four 
Gurkas, who took readily to ice work, and one or two 
two other native attendants, with, of course, 1 consider- 
able but variable party of coolies. 

As the author states, the party spent in all eighty-four 
days on snow or glacier. They were often encamped at 

1 **Cjimbing and Exploration in the Karakoram-Himalayas.” By 


William Martin Conway, M.A., F.S.A.. &e. With joo [llustrations by 
| A. P. McCormick, anda Map. (London: ‘Y. Fisher Unwin, 1394.) 
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elevations ranging from 12,000 to 15,000 feet above the 
sea, occasionally even up to 20,000 feet, and some of them 
accomplished the ascent of a peak approximately 23,000 
teet—the highest summit which man has reached. But 


Fic 1.—The Ogre’s kingers, Biafo Glacier. 


mountain climbing was far from the only purpose of the 
expedition. Mr. Conway surveyed the district, and has 
made many important additions to and corrections in 
the map which was constructed, about thirty years ago, 
by Colonel Godwin-Austen, after a journey—for that time 
—hardly lessadventurous. He got together consideral:le 
collections, and noted, with the eye of an expert, the 
archeology and other peculiarities of this remote region. 
A supplementary volume, to be issued in the course of a 
few months, will contain reports on the zoolngy, botany, 
and geology, and on the other scientific results of the ex- 
pedition. The separation of the two parts is to be 
regretted, but was probably almost inevitable. 

Incidentally, however, Mr. Conway tells us something 
of the natural history and geology of the mountain 
regions, and a note on the latter subject has been com- 
municated recently to the Royal Society. This part of 
the Karakoram- Himalayas evidently consists of strips of 
sedimentary rocks infolded in crystalline masses, and 
often resembles the Alps of Europe not only in structure 
hut also in mineral characters. Many of its glaciers are 
enormous; for instance, one proved to be forty miles in 
length; others are hardly less; their ice-falls sometimes 
are even more formidable than those in the Alps. This 
Mr. Conway attributes not so much to their greater 
steepness of slope as to the irregular form of their beds. 
They lie among peaks which often range from about 
22,000 to 26,000 fect above sea-level, and in one case— 
the nameless K2—reach 25,278 feet. The snow-line, 
however, is much higher than in Central europe. Jn 
the middle al April, at the beginning of his journey, Mr. 
Conway found the snow lying thickly below 13,000 feet, 
but later in the setsan an elevation af 15,500 feet in his 
district seems to correspond roughly with that of S000 
fect in the Alps. But in this respect, evidently, there ts 
considerable variation ; for the “col” between the vast 
Hispar and Iiafo glaciers is only 17,600 fect above the 
sea, while further to the east, passes on the route fram 
Yarkand to Leh rise to this height, or even more, and 
are almost free from permanent snow. 

The first-named pass entailed the longest march over 
gla}ier and snow, for it aecupied the explorers from July tr 
to July 24; but the greatest height above sea-Icve] was 
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reached at the head of the Baltoroglacier. Here, onthe 
flank of a huge mountain, called the Golden Throne, the 
party encamped for five nights at stations from 18,200 to 


20,090 feet above sea-level, Mr. Conway sleeping twonights 


at the latter elevation, and he 

ascended, in company with Mr, 

Bruce. one of its peaks (Fig. 2). 
| This, according to a barometric 
observation, is 22,600 feet in 
height, but by its level com- 
pared with K2 it should be not 
less than 23,000. On several 
occasions they reached cleva- 
tions ranging from 17,000 to 
over 19,000 feet, and frequently 
camped out above the level of 
Mont Blane. Thus they had 
exceptionally good opportunt- 
ties of observing the effects of 
diminished atmospheric pres- 
sure. Their experience fully 
bears out that of Mr. Whymper 
in the Andes, though it affords 
some interesting differences in 
detail,while the effect produced, 
as usual, depended much upon 
the individual; it also seemed 
to vary with the environment. 
Occasionally the attendants suf- 
fered at from 13,000 to 14,000ft., 
but,asa rule, the Europeans and 
stronger members of the party were not materially affected 
till about 15,000 feet, and then but slightly, unless they 
spent the night onthe spot. ‘This, it will be remembered, 
accords with Prof. Tyndall’s experience on Mount Blane, 


. 


Vie 2,—Vioncer Veak (Golden Throns) from about 20,700 feet 


The usual symptoms were felt: panting for breath, and’ 
quick, irregular action of the heart after the slightest 
exertion, with headache, more or less nausea, and a 
general sense of extreme Jassitude and exhaustion. The 


JuNE 28, 1894] 


travellers were most severely attected at the highest camp 
on Golden Throne, though even here, when completely 
at rest, the inconvenience was comparatively slight. 
The ascent from this camp—probably about 3000 feet, 
without any exceptional difficulties—took 8? hours. In 
such a district as the Pennine Alps this distance would 
probably have been accomplished in half the time. It is 
therefore obvious that the difficulties in reaching such a 
point as K2 will be extremely great, though possibly not 
insuperable. Among these the weather will be one of the 
most serious. This, in the Alps, is frequently not good ; 
in Baltistan, unless Mr. Conway’s experience was 
exceptional, it is habitually abominable. ; 
Much interesting information in regard to physical 
geology can be gleaned from this volume. The 
beautiful illustrations enable us to form a good idea of 
the magnificent snow peaks ; the lower mountains, as a 
rule, seem to be more precipitous and shattered, more 
weird and desolate than in the Alps (Fig. 1). The 
climatal conditions are probably favourable to rapid 
denudation ; mud avalanches are frequent, sometimes 
on a gigantic scale ; the fans of débris also are enormous. 
Mr. Conway’s account of the alluvial deposits in the beds 
of the valleys, especially on the route to Leh, are most 
interesting (Fig. 3), 


Fic. 3.—Remains of Alluvium, Lama-yuru Valley 


discover the limits to what glaciers have extended. At 
the present day the larger ice-streams seem to end at 
10,000 to 11,000 feet above sea-level, but here, as in 
other mountain regions, they were once much greater. 
Mr. Conway mentions the occurrence of old moraines at 
various elevations down to about 6000 fect, and we can- 
not be certain that this is the lowest limit. 

The volume contains, in addition to a map, three hun- 
dred illustrations, process-block reproductions of drawings 
by Mr. McCormick, some from photographs, and some from 
original sketches, They represent not only the scenery, 
but also incidents of travel, and greatly enhance the 
value of the book. It is worthy to take a place, for literary 
and artistic excellence, with Mr. Whymper’s “ Travels 
amongst the Great Andes of Ecuador,” for it is a record 
of an adventurous journey, carefully planned and bravely 
effected, as well as a real contribution to knowledge. 
Clearly and pleasantly written, full of interesting in- 
formation, not only on the geography, geology, and 
Natural history, but also on the people, buildings, and 
customs of a rarely visited region, the book does honour 
to an genial and able author and to his companions in 
travel. 
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( 
A NEI FORM OF OBJECT-GLASS MOUNTING. 


MONG the numerous details in telescopic con- 

struction that have become of greater importance 

in consequence of the increase in size of refractors, may 

be mentioned that relating to the form of mounting of 

the object-glass, which plays a leading 7dé/e in the good 
working of a telescope. 

The chief difficulty which has to be overcome is 
the great dearth of substances which have the same 
coefficient of expansion as glass. For small objectives 
brass fastenings are used, but for larger discs these have 
been replaced by the adoption of steel, the coefficient of 
expansion of which more nearly approaches that of glass. 
In the latter case allowances have to be made for the 
1 erence of expansions of the two substances (glass 
an J steel), and this is done by breaking the metallic 
band which encircles the objective, and connecting the 
two ends thus freed by means of one or more screws. 
In this way the pressure of the band on the circum- 
| ference of the discs can be regulated by tightening or 
| slackening the screws as the case may be, and the 

inequality of expansion or contraction can thus be 

, counterbalanced. 
If only one disc of glass were in question, the problem 
would be somewhat simple, but 
since an objective consists of 
two discs, and these of different 
kinds, each possessing its own 
special coefficient of expansion, 
the matter is distinctly compli- 
cated. With two discs it will 
be seen at once that the metallic 
ring may be made fast for one, 
while the other can be free to 
move, and therefore quite loose; 
this naturally raises numerous 
disturbances in the centering 
of the lenses. 

The functions of a perfect 
cel] are then, firstly, it must be 
capable of holding the lens 
firmly and without change of 
form ; while, secondly, it must 
be so arranged as to allow for 
the different changes brought 
about by temperature without 
disturbing the centering of the 
lenses, 

To produce such a cell as 
this has been the object of 
Dr. R. Steinheil’s investigations ! and the following sum- 
mary contains his suggestions. The principle con- 
sists in leaving a space between the inside of the 
cell and the circumference of the two lenses, and 
placing rigidly between them blocks of particular sub- 
stances and sizes, such that they compensate for the 
different expansions at work. 

The amount a substance expands or contracts depends 
not only on its increase or decrease in temperature, but 
on its length ; thus, for instance, a long rod when heated 
expands more than a short rod of the same substance. 
Making use of this fact, we may either assume the /engt/ 
of the blocks referred to above, and calculate of what 
substances it must be composed to give the exact co- 
efficient of expansion required, or we may take any 
substance with a 4nowaz coefficient of expansion, such as 
zinc, and determine the length it is required to be. The 
latter method, of course, by its simplicity commends itsclf, 
and if the length of the block be denoted by / we have 
the formula ay 

oc yy 

1 See “Ueber eine neue Art von Objektivfassungen” in Zefisetir'” 7 + 

Instrumentenkunde, Heft 5, p. 170, 1894- 
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which gives /in terms of the coefficient of expansion of 
(p the cell material.'y the glass, and (oc) the material 
for the blocks. It will be seen from the formula that 
the shorter the blocks the more equal must be the co- 
efficients of expansion of the glass and cell material, and 
also the greater the relative distance between the co- 
efficients of expansion of the blocks and cell material. 

Dr. Steinheil, as an example, determines the length of 
these blocks for an objective of 50 cm. aperture, the 
lenses being composed of common flint silicate marked 
O.544 in the Jena glass factory, and common crown 
silicate marked O.1022. 

If the material for the blocks used be of zinc (coefficient 
of expansion o o‘ocoozg18), then their length, adopt- 
ng for the tlint glass 544! the value y=o'00900788 and 
for the cell material the value ¢@=0 ooooto61 for their 
coefficients of expansion, is given by the equation 
he 1061 - 788 _ 273 9147. 

2918-1001 1357 
Similarly for the crown glass, the coetficient of which is 
0'00000954, we obtain the length of its blocks 
(= 0°0376. 

As the radii of the glass discs are the same and equal 
to 25 cm., the lengths of the blocks for each of the lenses 
must be o'147 % 25 cm. and 0°0576 x 23 cm. or 3°675 cm. 
and 1°44 cm. 

Dr. Steinheil proposes that for each lens three blocks 
should be used and placed at intervals of 120 round the 
circumference of the discs, the blocks fitting tightly be- 
tween the discs and the sides of the cell. It might at 
first be thought that such tight-fitting as seems necessary 
could not be exactly cnough done, but it is stated that 
accuracy in the length of the zinc block to 1 mm_ can be 
safely depended on, and the danger of strain by eliminat- 
ing the disturbances of centering thereby reduced toa 
minimum. 

That this new mounting for object-glasses has many 
points in its favour cannot be denied, but it is in such 
questions as these that we must look to the results after 
the method has been practically applied. Thus, practice 
would better settle the proper number of blocks for cach 
lens; three scem at first sight somewhat too few, and 
might lead to local strains due to the weight of the 
lenses, whereas such strains must be avoided in any sort 
of cell. W. J. S. Lock YER. 


MOHIES., 

WE are requested to state that a volume containing a memoir 
of the late Ir. (ex, J. Romanes, F.R.S., will be published. 
Those who possess letters of general interest wiitten by him 
are tc yueste | to forward them to Mrs. Romanes, St. Aldate’s, 
Oxford The letters wall be returned directly their contents 
have been notel and copies made. 

A GRACE of the Senate of the University of Dublin has been 
pasted, conferring the degree of Doctor of Science upon Mr. 


Damel Morn, CM.G., Assistant-Director of the Royal 
Gardens at Kew. 
Pook, Kags Go @anvauer, of Vrague University, has been 


appointed ty the chair @f Surgery at Vienna, in succession to 
the late Prof. Bally th. 

A REUTER telegram stale that ata meeting of leading citizens 
held at Toronty on June 23, tt was unanimausly decided to 
insite the Veitish Weyecia ion ty hold the meeting there next 
year. 

Tur Counal of University Collere, liverpool, have ap- 
pointed Tr. A. Mo Vaserson to the ' Derby” Professorship of 
Anatomy, an] Prof. I, W. Doyce tu the chair of Patholagy 
tecently en lowe] by Mr, George Molt. 
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; francs (Priz Majer) is offered for the best work on ‘‘ La Clima- 


| 
| 
| 


_ be considered, and the friction of air. 


[June 28, 1894 


Dr. AUGUSTUS SCHLOESSER, assistant to Prof. Henderson in 
the chemical department of the Glasgow and \rest of Scot- 
land Technical College, has been appointed to the Principalship 
of the Storey Institute, Lancaster, rendered vacant by the 
resignation of Dr. G. S. Turpin. 


A KINDLY and appreciative letter, by Prof. Pontton, F.R.S., 
on some incidents in the life of the late Prof. Komanes, ap- 
peared in the Zimes of June 19. The July number of Scicucdl 
Gossrp contains an obituary notice of the lamented investigator, 
together with his portrait. 


Tue Cracow Academy of Sciences have awarded the Coper- 
nicus Vrize of five hundred florins, founded by the town of 
Cracow, to Prof. Louis Birkenmajer, for his work ‘‘ Sur la 
temperature des lacs des Tatres.” .\ prize of one thousand 


Lologie des pays Polonais”’ ; papers to be sent in before December 
31, 1896. 


| 


A SEVERE earthquake disturbance was experienced at Oran, 
Algeria, at about one o'clock on the morning of the 19th inst. 
The duration of the shock is said to have been four seconds. 


A SPECIAL meeting of the Chemical Socicty will be held 
this evening, at nine o'clock, at the Royal Institution, when 
Prof. Dewar will lecture on ‘‘ Phosphorescence at very tow 
temperatures.” 


THE meeting of the Museums Association, now being held in 
Dublin, was opened on Tuesday with an address by the 
President, Dr. Valentine Ball, C.B., F.R.S., on ‘* The 
Museums of Dublin.” 

In the House of Commons on Tuesday, Colonet lloward 
Vincent asked the Ilome Secretary whether he had decided to 
adopt in the Metropolitan and City Volice districts, and in the 
provinces, the recommendations of the committee appointed to 
inquire into the system of identifying criminals by measure- 
ment, invented by M. Bertillon, of Paris, and the finger-print 
test of Mr. Francis Galton ; and, in such case, if, in order to 
facilitate research into the judicial antecedents of international 
criminals, the registers of measurements would he kept on the 
same plan as that adopted with such success in France, as also 
in other continental countries. In reply, Mr. Asquith said that 
the recommendations of the committee had been adopted, in- 
cluding the recommendations as to the mode of keeping the 
register. 

In connection with the Antwerp Exposition, a Congress has 
been arranged, under the auspices of the Socicte Royale de 
Geographie d’Anvers, having for its object the discussion of 
matters relating ta the atmosphere. The Congress will he held 


on August 16, 17, and 18. The papers will be classified 
into two sections, one dealing with atmospheric move- 
ments, while the other is concerned with aerodynamics. 


Vhe former section is divided into four parts as follows :— 
(t) General theory of atmospheric currents and the causes 
which affect them. (2) Methods of observation at different 
altitudes. (3) Instruments of observation and for automatic 
registration. (4) Maps of permanent and of variable atmospheric 
currents, and a comparison of them with ocean currents. In 
the acrodynamic section the subjects dealt with will be :— 
(1) The measurement of the velocity of wind. ‘The action of 
wind on a plane normal surface and on an inclined surface will 
Experimental apparatus 
is also included in this division, and the effects of wind on 
buildings, bridges, towers, &c. Aeroplanes, windmills, and 
turbines are classified under the motive power of wind, while 
transport by land, sea, and air are atranged in a sub-group of 
questions relating to the resisting power of air. The subjects 
of the second part of the second section are the special applica- 
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tion to aerial navigation of data on the resistance of air, and 
the development of the motors required to render such means of 
transport an accomplished fact. From this summary it will be 
seen that the Congress has been organised not only with the idea 
of bringing together those who are working at the problem of 
aerial navigation, but also meteorologists, naval architects, and 
all whose experiences may help to elucidate the matter. The 
President of the Congress is Lieut.-Genera] Wauwermans, and 
the General Secretary, Chevalier Le Clement de Saint 
Marcq, Rue du petit Chien, 16, Antwerp. M. Lancaster, of 
the Brussels Observatory, is the President of Section I., and 
Captain M. van den Borren, the President of Section If. 


EVERYONE will agree that the Marine Biological Association 
of the United Kingdom has, since the opening of the Labora- 
tory, six years ago, carried out the intentions of its original 
supporters, which were ‘‘to promote researches leading to the im- 
provement of zoological and botanical science, and to an increase 
of our knowledge as regards the food, life, conditions, and 
habits of British food-fishes and molluscs.” Scientific research, 
however, is not often generously endowed, hence the :A\ssocia- 
tion, like many similar institutions for investigation, has its 
activity greatly restricted by the need for further financial sup- 
port. With tlre idea of showing the truly national importance 
of the work carried on in the Laboratory at Plymouth, the 
Association has issued a pamphlet, ia which its aims are briefly 
stated, and a few of the many practical and purely scientific 
investigations carried out under its auspices are described. It 
is hoped that this statement will quicken interest In marine 
biology, and induce benefactors to science to give their support 
to its representative Association, not only because their assistance 
will help to extend scientific knowledge, but also because they will 
be assisting in the development of our sea-fisheries. The follow- 
ing extract from the pamphlet referred to shows low small are 
the funds of the Association in comparison with those of other 
establishments having similar objects :—‘‘The income of the 
Association is derived partly from a grant by the Treasury, 
partly from the voluntary generosity of public companies and 
private individuals. The l‘ishmongers’ Company contribute 
#400 a year to the Association, whilst Her Majesty’s Govern- 
ment have given £500 a year in the years 1888 9, 1889 90, 
1890-91, and £000 a year in the years 1891 2, 1892 3, and 
1893-4. The total income unfortunately falls considerably 
short of the amount necessary to place the Laboratory ou a 
properly efficient footing. The purchase and maintenance of a 
Sea-going steam-vessel, by means of which fishery investiga- 
tions can be extended to other parts of the coast than the imme- 


diate neighbourhood of Plymouth, isa most pressing need. The | 


admirable Marine Biological Laboratory at Naples, founded and 
directed by Dr. Dohrn, and devoted purely to zoology and 
botany, has cost about £20,000, including steam-launches, \c., 
whilst it has an annual budget of £7000. The United States 
Fish Commission receives from its Government more than 
470,000 a year, and possesses a perfect fleet of vessels. Its work 
almost exclusively relates to Askeries. The Scottish Fishery 
Board is credited in the estimates for 1893-4 with £21,858, 
which (with the exception of 43000 for pier and harbour works) 
is granted for fresh and salt water fishery work. The Marine 
Biological Association, with the twofold aim of promoting pure 
zoology and scientific fishery investigation, received in 1892-3 
only £2199 in all.” We trust that the appeal of the Associa- 
tion will result ina large extension of the list of subscribers, 
so that biological science and the fishing industry may both be 
benefited. 


A RECENT number of the Cowles Kendus contains a note, by 
M. Birkeland, on some recent work done in the late Prof. 
Vertz’s laboratory. It is well known that Ilertzian waves 
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when they travel along an iron wire magnetise it transversely, 
although they only penetrate a very short distance below the 
surface of the wire. This being so, it was an interesting problem 
to iavestigate whether it would b2 possible to observe in sucha 
wire nodes and loops in the magnetisation. Experimenting in 
this direction M. Birkeland was led to a negative result, which 
he attributed to the electrical conductivity of the wire, and 
hence he was Ied to experiment, not on cylinders of iron, but 
on mixtures of finely divided iron and paraffin. He uses a 
square resonator having each side 60 c.m. long, the opposite 
side to the spark micrometer being formed into a coil of twelve 
turns, well insulated from each other. If a cylinder of soft iron is 
introduced into this coil, the spark length is not changed; a fact 
which previous experimenters have shown to be due to the 
screening effect of the induced currents in the superficial layer 
of the mass of metal. When, however, a cylinder of the 
mixture of iron and paraffin is iutroduced into the coil, the 
spark length may be reduced from 9 m.m. to 0°05 m.m, or to 
1/18oth of its original value. The effects observed increase as 
the electrical conductivity of the cylinders diminish, so that the 
magnetic action of the iron becomes less masked by the con- 
ductivity effects. This is well shown by surrounding the 
cylinder with tin-foil, when the spark regains its original length. 
When a hollow cylinder of the mixture of iron and paraffin is 
introduced into the coil, the spark length is much shortened, 
but the effect is much enhanced when the hollow cylinder is 
filled by a solid rod. Thus the author finds that the magnetic 
action is felt through a thickness of 5 m.m. when the tnixture 
contains 25 per cent. of iron, and through 7 m.m. when it 
contains 10 per cent of iron. 


THE Central Meteorological Office of France has just pub- 
Hshed ils .tvvza/es for the year 1592, consisting of three large 
quarto volumes. Vol. i. contains a number of memoirs on 
special subjects, among which, as usual, there is one by M. 
Fron, on thunderstorms in lrance during the year. These 
summaries have been continued for thirty years, and furnish use- 
ful data for determining the laws which underlte the formation 
and propagation of those phenomena, 4), Moureaux discusses 
the observations on terrestrial magnetism at the Pare Saint 
Maur, aad gives curves from the self-recording instruments of 
the most remarkable disturbances, which were considerable 
during that year. Ile also contributes a paper on the magnetic 
conditions at 100stations; there are altogether 42S such stations 
in France ; those not yet dealt with will be discussed in subse- 
quent years. ‘Ihe results of phenological observations anid the 
migrations of birds during the years 18$1-go are discussed by 
M. Angot ; this is one of the most comprehensive and complete 
papers of the kind hitherto published. He also contributes a 
valuable paper on the results of M. Vallot’s first series of observa- 
tions on the summit of Mont Blanc, made in 1837, anda com- 
parison of the simultaneous observations made at the central 
office in Paris and on the Eiffel Tower, which confirm the 
principal results obtained in previous years. Finally, M. 
Durand-Gréville gives a detailed investigation of the connection 
between squalls and thunderstorms, and has determined some 
of the phenomena which regularly accompany the formation and 
propagation of the latter. Vol>. ii. and iu, deal respectively 
with the ordinary observations and with rainfall values at a large 
number of stations. An important addition to this branch of the 
work has been made hy the publication of the observations 
made in Senegal, among those referring to stations for various 
foreign placcs. 


AT the joint meeting of Cornish scientific societies, held at 
Penzance on June 15, Mr. Howard Fox, the president of the 
Royal Geological Society of Cornwall, read a paper on ‘‘ Some 
Fossils from the Coast Sections in the Parishes of Palstow 
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and st. Mervyn,” in which he showed tbat a hitherto unex- 
amined portian of the North Cornish Coast is Upper Devonian. 
Mr. G. L. Crick, of the British Museum, recognised amongst 
the fossils found, Orthoceras, Bactrites, and Goniatites, and 
determined two species, Sa frites Rudesheimensis and Gontatites 
Simplex, Both these species occur ia Germany in Lower 
Beds of the Upper Devonian, and both forms are likewise 
present at a corresponding horizon in the red shales of Saltern 
Cove, near Torquay. Inthe same horizon at Trevone several 
specimens were found of the small bivalve shell Cardiv/a 
ritrostriva Cartiwn palmatum), also found at Saltern Cove 
andin the Upper Devonian beds of Budesheim. The occur- 
rence of these characteristic fossils in the Trevone rocks leads 
to the conclusion that the beds are on the same geological 
horizan 5f the lower portion of the Upper Devonian as the 
Badesheim strata. A portion of a plate of a ganoid fish 
imbedd din the blue shale of Trevone was recognised by Mr. 
Smith Woodward as undoubtedly Devonian and belonging to 
a genus not yet described, distinct from the Steganads. tyum of 
Ray Lankester. Kemains of Trilobites, apparently species of 
Phacops, with several corals, viz. Favosites, Amplexus, and 
Pachypora, were found in the friable cliffs, which also yielded 
two bivalves not determinable, and a small brachipod, with a 
minute punctate structure, closely similar to that of the De- 
vonian genera Cenfroneliz and Crypfone(la. In the foreshores of 
the northern part of Constantine Bay a palmate form of coral 
was found, from which a section was made, and determined by 
Dr. Ilinde to belong to the genus Pachy:fora, but the particular 
species could not beidentified. The fossil which most distinctly 
characterises this foreshore is a species of Conularia. In surface 
markings this form, according to Dr. Hinde, differs from all 
other known species from the Devonian rocks of America and 
Germany, principally in the marked fineness of the transverse 
lines, anl it probably belongs to a new species. 


New bread an! the bot morning roll, though difficult of 
digestion, may have some advantages. According tothe Aritish 
Mosier! F urnal, Dr. Troitzki, writing in the Russian medieal 
periodical Ia’ 7, states that he has found that new and uncut 
bread contains no micro-organisms, as the heat necessary to 
bake the bread is sufficient to kill them all. As soon, however, 
as the bread is cut and is allowed to lie about uncovered, not 
only harmless but also pathogenic microbes find in it an excel- 
lent nutrient mediun. White or wheatmcal bread is a better 
melium thao black or rye bread, as the latter contains a greater 
percentage of acidity, Dr. Troitzki’s experiments with patho- 
genic bacteria gave the following results:—Streplococcn pyo- 
rene retains its vitality on the crumb of wheatmeal 
bread for twenty-eight to thirty-one days, on the crust for twenty 
to twenty-three days; the baeillus of anthrax (without spores) 
remain alive on the crumb for thirty to thirty-seven days, and 
on t#e crust for thirty-one to thirty-three days; the typhoid 
bac. liv" remains active twenty-five to thirly days on the crumb, 
and twen'y->'x to twenty-eight on the crust ; whilst the bacillus 
of cholera lives twenty-three to twenty-five or twenty-seven 

lays en both. 


die 


A RECENT number of the Arleiten a.d. AKatsertichen Ges 
tone iertearate contains an interesting paper, by Dr, Dunbar, on 
the detcetion of cholera vibrios in river-water. As many as 
1100 fan’ ple# in all were examined, 855 being abstracted from 
the river kibe alone, whilst sampley from the Rhine, Weser, 
Oder, an® other rivers were also submitted to the special tests 
nesewary for the isolation of chulera vibrios, The investiga- 
tiont were begun at the beginning of last .\ugust, and were con- 
Unie! entil the mrdile of December. Only those vibrios 
which gave the cholera rel reaction were submitted to further 
cullivaien an! examination, 
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caution in the classification of the numerous vibrios he has 
isolated, and although in all important respects it was im- 
possible to distinguish them from undoubted cholera vibrios, 
yet he prefers to describe those obtained from the river Elbe as 
Elbevibrios, those from the river Rhine as Rhinevibrios, those 
from the river Oder as Odervibrios and those from the river 
‘Amstel as Amstelvibrios. Some of these vibrios when culti- 
vated in ordinary peptone broth in the presence of air and at a 
suitable temperature, gave rise to phosphoreseence, a pheno- 
menon which was never obtained with the cholera vibrio ; but 
even this failed to serve as a mark of distinction, for out of 68 
eultures in which this characteristic appearance was exhibited, 
38 only gave it occasionally, losing this power in some instances 
and exhibiting it in others. Elbevibrios were detected in the 
vicinity of Hamburg from July 19 down to November 4; after 
that date, although samples were daily examined, none were 
found. But whereas these cholera-like vibrios were not found 
after November 4 in the running water, they were found more 
than a month later, on December 19, in the mud at the bottom 
of the river ; the latter, remarks Dr. Dunbar, probably offering 
them an opportunity of remaining in a dormant condition for 
considerable periods of time until ehance and suitable circum- 
stanee enable them to become again redistributed in the stream 
itself. These Elbevibrios were found on 21 occasions in the 
tap-water as delivered to the city, and once in this water after 
passing through a Berkefeld cylinder, which was investigated on 
50 successive days. 


WE have received part iii, of the Proceedings of the Academy 
of Natural Science of Philadelphia, extending from October to 
December 1893. 


Messrs. J. WHELDON AND Co., Great (Queen Street, W.C., 
have issued a catalogue of books and papers on microscopic 
zoology and botany they offer for sale. 


THE June number of the Yeurnua/of the Royal Microscopical 
Society, just issued, contains the sixth part of Mr A. D. 
Michael's ‘* Notes on the Uropodinz,” in addition to the use- 
ful summary of current researches relating to zoology, botany, 
microscopy, &c. 


Tue ‘‘ Beginner’s Guide to Vhotography” (Perken, Son 
and Kayment) is in its fortieth thousand. Evidently the pur- 
chasers (and their name is legion) of the cheap cameras with 
which the market is glutted, appreciate this guide to the methods 
of the ‘* black art.” 


To the third edition of bis '‘ Epitome of the Synthetic 
Philosophy ” (Williams and Norgate), Mr. F, Lloward Collins 
has added an abridgement of the ‘‘ Principles of Ethics.” The 
volume thus presents, in a condensed form, the whole of Mr. 
Spencer’s philosophical principles, so far as they have been 
published. 


Tite volume of /rececatnys of the Liverpool Naturalists’ lield 
Club for the year 1893 has been issued. It contains an interest- 
ing address by the l’resident, Mr. G. Il, Morton, on museums of 
the past, the present, and the future, accounts of the excur- 
sions and evening meetings of the Society, and summaries 
of the botanical and entomological work done. We regret 
to note that this Society, like many others in the provinces, 
is not flourishing, the number of members this year being 
forty less than last year. 


Tite Alembie Club Reprints, published by Mr. W. F, Clay, 
Edinburgh, are handy little volumes enabling a retrospective 
view to be obtained of scientific researches that have become 
classical. In No. 6, a copy of which is before us, we have the 
Bakerian Lecture delivered by Davy before the Royal Society 


Dr. lunbar exercises great | in 1807, and a part of a paper communicated by him to the 
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Society in the following year. The papers, as is well known, 
deal with “The Decomposition of the Fixed Alkalies and 
Alkaline Earths.” Priestley’s experiments in 1775, which led 
to the discovery of oxygen, will be reprinted in No. 7, and 
Scheele’s work of 1777 io the same direction will form the 
contents of No. 8. No.9 will be made up of reprints of Davy’s 
papers on the elementary nature of chlorine. These three 
volumes of the series are in the press. 


THERE Is a certain amount of satisfaction in identifying wild 
flowers gathered during country rambles. To assist amateur 
botanists tn and near Edinburgh to carry out this kind of deter- 
mination, Mr. C. O. Sonntag has prepared a little book of handy 
size, viz. ‘‘A Pocket Flora of Edinburgh and the Surrounding 


Country,” and Messrs, Williams and Norgate have published , 


it. Therein will be found, to quote the sub-title, ‘‘a collection 
and full description of all Phanerogamic and the principal 
Cryptogamic plants, classified after the natural system, with an 
artificial key and a glossary of botanical terms.” It may be 
doubted whether a student derives any great advantage from the 
dictionary method of classifying specimens, nevertheles: he may 


be led through such work to higher studies. Another local Hora of | 


which we have received a copy isa ‘* Vade-mecum to the Alpiae 
Flora,” by L. Schréter and Prof. C. Schréter (London: David 
Nutt). This book is in its fourth edition. It contains one hun- 
dred and seventy coloured representations of Alpine flowers, so 
that every bit of bloom which beautifies the Swiss mountain- 
side can be easily identified by tourists without any botanical 
knowledge whatever. No attempt is made to describe or 
classify the plants in a systematic manner. Unlike Mr. 
Sonntag’s book, that by Prof. Schréter appeals to the curious 
tourist rather than the iovestigating student. The text is in 
English, French, and German. 


Tite first edition of (Juain’s renowoed ‘Dictionary of 
Medicine” was published in 1882; the second edition was issued 
by Messrs. Longmatrs, Green, and Co. last week. For twelve 
years Sir Richard Quain’s comprehensive work has been the 
standard dictionary of medical knowledge, and the practitioner, 
teacher, and student alike have put their trust init. The fact 
that more than 33,000 copies of this work of reference have 
been issued in this country and America suffices to show the 
manner in which the labours of the editor and his eminent staff 
are appreciated. ‘To bring the book up to the present state of 
knowledge was a laborious task, for, since the first edition was 
published, the science and practice of medicine have made 
enormous progress, and many new developments have occurred. 
The work had, in fact, to be completely revised, and a large 
number of new articles had to be prepared. The result of these 
expansions is that the Dictionary now consists of two volumes, 
entirely reprinted, while the number of pages have been increased 
from 1834 to 2518. The editor, and his assistants, Drs. F. T. 
Roberts and J. Mitchell Bruce, are to be congratulated upon 
the accomplishment of their task. With the co-operation of 
numerous members of the medical profession, they have launched 
their treatise for a second time. 
future career will be as successful as its past. 


’ 


Unper the title ‘Proof Spirit and Fiscal Ilydrometry,’ 
Mr. John Iteywood has published a small hook by Dr. B. 
Derham. ‘The author arraigns the legal definition of proof- 
Spirit, because it depends upon the indications of a certain 
Sykes’ hydrometer. This instrament, and the tables for use 
with it, are shown to be open to objection. According to Dr. 
Derham, the proper allowances for variations of the temperature 
of the hydrometer, and of the spirit stored in bonded ware- 
houses, are not made. Accepting this, it is shown that the 
Revenue suffers a considerable loss of duty on proof-spirits. 
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We do not doubt that its | 
experiments being now iu progress with a view to its isolation. 


fact, it is asserted that the Revenue estimate, for the yea- 
1892-93, of the total quantity of proof-spirit, fell short of the 
true estimate by 186,542 proof-gallons; and that, consequently, 
the loss sustained was £93,271. And, it may be added, since 
the funds for technical education came froin the wine and spirit 
duties, Dr. Derham’s book would seem to show that the moneys 
available are less than they ought to be. Thus itappears that 
the progress of technical instruction is dependent upon the 
graduations of Sykes’ hydrometer, a connection that reminds 
us of Darwin’s story of the relation between cats and clover. 
Having pointed out the seeming defects in Sykes’ system, Dr. 
Derham develops a new system of hydrometry, and describes a 
new form of hydrometer for carrying it into effect. His sug- 
gestions may be worth the consideration of those responsible 
for the proof standard. 


THe hitherto unknown dimethyl arsine, (CH,),AsH, has been 
isolated by Dr. Palmer in the laboratory of the University of 
Nlinois, and is described by him in the current Bertehte. It was 
obtained by the reduction of cacodyl chloride. The most 
advantageous mode of preparing it is as follows :—Granulated 
zinc is first slightly platinised, then covered with absolute 
alcohol, and sufficient hydrochloric acid added to produce a 
rapid current of hydrogen. A mixture of cacodyl chloride, 
hydrochloric acid, and alcohol is then allowed to fall into the 
flask from a dropping funnel; a reaction immediately com 
mences, and copious vapours of the reduction product are 
carried away by the escaping excess of hydrogen. The vapours 
are coaducted first through water contained in a couple of U- 
tubes, then dried by passage through a calcium chloride tube, 
and eventually led into asuitable receiver immersed ina freezing 
mixture of ice and salt. The dimethyl arsine rapidly condenses 
in the receiver to a colourless mobile liquid which boils at 36°. 
It is endowed with the characteristic cacodylic odour, and 
spontaneously inflames with some violeace in contact with the 
air. When air is admitted to the mixture of its vapour with 
hydrogen a dense white cloud is produced, which rapidly settles 
upon the walls of the vessel in the form of a crystalline deposit, 
which is very soluble in water. Dimethyl arsine is completely 
absorbed by silver nitrate from the mixture of its vapour with 
hydrogen, with formation of a precipitate of metallic silver and 
ao acid substance which appears to be cacodylic acid. The re- 
action which occurs in its preparation may be represented by 
the equation : 


(CH,),AsCl + H, = (CH,),AsH + HCI. 


If the cacodyl chloride is allowed to enter the reaction vessel 
too rapidly, or if there is an insufficient supply of acid present, 
the chief product of the reaction is cacodyl itself, (CH3);A%.. 
Owiag to the high boiling point of cacodyl, however, it is either 
retained entirely in the reaction vessel or in the washing tubes, 
so that the purity of the escaping dimethyl arsine is not 
appreciably affected, although its amount is considerably 
diminished. Dr. Palmer expects shortly to have a further 
communication to make concerning the remaining unknown 
organo-arsenic compound, monomethyl arsine, CH,AsH,, 


Tue additions to the Zoological Society’s Gardens during 
the past week inciude a Black-headed Lemur (Lemur brianeus, 
é) from Madagascar, presented by the Iton. Mrs. Fellowes ; 
a Green Monkey (Cercopithecus callitrichus, 9) from West 
Africa, presented by Mrs. Flowers; a Leonine Monkey 
(Vaeacus leontnus, §) from Burmah, presented by Mr, J. W. 
Ilunter ; a Brown Capuchin (Cebus fateel/us, 9) from Guiana, 
presented hy Mrs. J. L. Johnson ; a —— Mangahey (Cercocedus, 
sp. inc. $) from Ujiji, Lake Tanganyika, a Yellow Baboon 


In | (Cynocephalus baboutn, 9), a Duyker-bok (Cephalophus mergens, 
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2), an -Lthiopian Wart Hog (Pracecharus zthiopicus, &), a 
Banded Ichneumon (Hert: fe: fasciatus), a Milky Eagle Owl 
(Budo lacten), a Black-crested Eagle \Loftoctus occipitalisi, 
a Marabou Stork, (Leftoptiius crumeniferus), two Green- 
necked Touracous (C ryté tix ch lorochlamys’, two White-crested 
Touracons (Curj/satx alo-cristatuc), a Bell’s Civixys (Cintxys 
éeltana) from British Central Africa, presented by Mr, H. Fl. 
Johnston; a Black faced Kaagaroo (Me-ropus metanops, & ) 
from \ustralia, presented by Dr. G. Lindsay Johnson ; a Black- 
headed Canure (C auru: nanday) from Paraguay, presented by 
Mr. A. Ifarrison; a Golden Eagle (47rd chrysa.tos) from 
Scotland, presented by the Mazlaine of Lochbine; a Siump- 
tailed Lizard (7 uchydoreurus rugosus) from Australia, pre- 
sented by Capt Jamieson ; a Maboli Galago (Galazo muholi 
from South Africa, an Arabian Gazelle (Guwzella arabica, 6) 
from Arabia, an Indian Gazelle (Guzella denuetti, 9) from 
Persia, a Lioness /e/fs fa) from East Africa, a Military 
Macaw (.fr2 militaris) from South America, deposited ; a 
White-tailed Gnu © Comnocheter gnu), three Vpecaha Rails 
(tramites y:recaha,, bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


Tit NATIVE CALENDAR OF CENTRAL AMERICA AND 
Mexico.—The native races of Mexico and Central America 
used a calendar differing completely from those employed by 
the ancient nations of the Old World to reckon time. Many 
explanations of the origin of the calendar have been suggested, 
some referring it to series of recurring events in nature, others 
to astronomical phenomena, while a third section of inquirers 
regard it as purely mythical and terrestrial. Dr. D. G. Brinton 
has lately studied the peculiar calendar from the point of view 
of linguistics and symbolism, and his results are given in the 
Pro ceding. of the American Philosophical Society, vol. xxxi. 
p. 258, 1593. \s the calendar systein investigated is not widely 
known on this side of the Atlantic, it may he well to give an 
outline of it. ** The basis isa so called ‘month’ of twenty days. 
Each day is designated by a name of some object, animate or 
inanimate, and besides its name, each day is numbered, tut not 
fram one to twenty, hut only from one to thirteen, when the 
numbering begins again at the unit. The result of this coinbin- 
ation evidently is, that a day bearing both the same name and the 
same number will not recur until thirteen of the ‘months ’ have 
elapsed. This gives a periol or cycle of 260 days, and this 
anvmalous period is at the foundation of the native calendar.” 
Dr. Brinton’s linguistic analysis of the names of the twenty days 
in the Maya, Tzental, and Quiche-Cakchiquel dialects, and inthe 
Zapotec and Nahuatl languages, shows that they are all identical 
in signihcation, and therefore must have had one and the 
same ongin, Ty arranging the symbols repiesented by the 
day-names in order from one to twenty, it is found 
that they exhibit a sequence covering the career of human 
hfe, from the time of birth until death at an old 
aye. Thys, in all the hve languages and dialects, the name 
ol the firt day agnified birth or beginning, that of the tenth 
day, succes through hardship and suffering) ; of the eleventh, 
difficiltie? surmounted . of the thirteenth, advancing years; of 
the exshtcenth, ar an! death; of the twenneth, the sun, or 
houte of the woul. bt appeart, therefore, that the calendar con- 
veyed a philsesphical ceweeption of life ; which may or nay 
not, however, hay urigimated contemporaneously with it. The 
penbd of twenty day! we doubtless denved from the vigesimal 

yetem of coamtin: in ute among the tribes emphsying the 
evendar. “The rambcr 20 bared on finger-and-toe counting, 
wi Dr Brinton pera ot thet in the languages investigated 11s 
ngere has the mignifieation '* comy leted ‘or ** filled up. © in 
ibiy way,” he thinks, "the number came to represeat symboh- 
cally the whole of man, hi, comple nature anil destiny, and 
my"cally to shallow forth and embody all the unseen potenesis 
which make or mar hip fisrtutes an! hay life.” bach of the 
twen'y sign onthe primitive afendar had 13 numbers, and alsn 
13 name®, or rather 13 varieties of the “ame namie. Apparently 
the ancient 
by avtwning thirteen modes of activity to each of the twenty 
headings un:ler which the agence that inflacnce human life 
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were arranged, they had taken into account the thirteen possible 
relations of each to both the material and immaterial worlds ; 
and the fact that the result of 20 » 13 days is 260 days or ap- 
proximately nine months, tbat is, the period from conception to 
birth, would, according to Dr, Brinton, have appeared to con- 
firm the mystic potenesis of these cardinal numbers. But 
whatever theory is accepted to account for the adoption of the 
factor 13, there is little doubt that this period was posterior and 
secondary to the 20 day period. 


THE APPEARANCE OF THE Hettum Ling.—M. A. Belo- 
polsky contributes to the Jfewzorie delle Sactet degli Spettrosco- 
fistt Italians for May an account of some observations made by 
him on the apparent reversal of the Ileliam line, D3. He 
noticed, while observing solar prominences. that this bright 
line frequently appeared double and contained a dark line, not 
running down its middle, but nearer to one edge than the other. 
A close investigation on several occasions showed that the one- 
sided appearance was not produced by instrumental defects. 
And since it was found that the line was sometimes visible, while 
at other times it could not be detected, M. Bélopolsky concluded 
that it was produced by absorption in the earth’satmosphere. The 
fact that the line did not split D, in halves, and that a second 
similar line could sometimes be seen, indicated that the appear- 
ance was not merely one of reversal. ‘I’o locate the positions of 
these dark lines, the third order of a spectrum produced by a 
Kowland grating having 14,435 linesto the inch was employed. 
It was then found that the brivht badge of Helium was almost 
exactly in the middle of two fine lines, of which the one near 
the redward side was donble. Their telluric origin was 
evidenced by their absence on one occasion when the air was 
very dry and the temperature 4°C. At other times, when the 
atmosphere was full of moisture, and the temperature com- 
paratively high, the lines were perfectly seen. With a spectro- 
scope of small dispersive power, the double line on the red edge 
of D, appears as a single line stronger than the really single 
line on the violet side, which can only be seen under good 
observing conditions, M. Bclopolsky gives the following wave- 
lengths of the lines, on the Potsdam scale: 587 65 (double), 
587°60 (Dg), 587°5S. 

EVHEMERIS FOR TEMPEL’S ComMEr.—Incontinuation of the 
ephemenis for Tempel’s periodic comet, given in these columns 
on May 31, the following ephemeris for Paris Midnight (from 
distr, Nach, 3229) shows the positions of the comet until the 
middle of August :— 


1 Decl 
Dae h. m. s. a 

July 1 A HG) iis) 3.15 
5 226 5 3 34 

w 235 2 See 

13 a8) 8) 4.3 

17 af 8 SS) 4 14 

29 3 14 34 4 30 
EMU 3 21 20 42 
6 3°27 41 2 

we o) ay OY 421 

14 ay ch) a 413 


The comet is in Cetus, and is moving toward. Tauras. It 
will pass about a degree to the north of a Ceti in the middle of 


Jaly. 


TH RECKNT DISCOVERY OFF FOSsa 
REMAINS AT LANE CALLAKONNA, SOUTH 
AUSTRALIA? 

nile 


trEULOGY, 


poor what I have ta say under this head I must express my 
obligations to my colleague, Vrof. Tate, whose observations 
m Australia have now extended over many years. Ife has 
recently summarised the whole history of its geological progress 
ina very able presidential address to the Australasian Assncia- 
tion for the Advancement of Science, and 1 have had no hesi- 
tation in quoting (reely from this and from other writings of so 
competent an observer. 
There appears to be no doubt, both fram geological and 


My Or. EC. Surling, FR S., CoML. Hon. Director, South Australian 
Mureum. (Continued froin page 1) 
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biological reasoning, that in the Lower Cretaceous period a 
great part of Central Australia was covered by a sea which 
extended from the Gulf of Carpentaria to the Great Bight, and 
so divided tbe continent into an eastern and western moiety. 
Following this, an upheaval of the sea-covered area took place, 
sneceeded by a denndation of the cretaceous deposits. Unequal 
movements of depression then brought about lacustrine con- 
ditions on portions of the now uplifted bottom of the ald sea 
strait and, in other portions, permitted of the admission of the 
waters of the ocean. Finally a general upheaval, followed by 
utter desiccation, placed the deposits of the period just con- 
cluded in nearly the condition as that in which we now find 
them. 

The systems of existing lakes, which have been mentioned in 
an earlier part of this paper, are evidently the sbrunken 
remnants of the much larger lacustrine area of Pliocene times 
—a condition which demanded [or its existence a much greater 
rainfall than now exists, and was contemporaneous with that 
which gave rise to the glacial phenomena at places in more 
southern latitudes in Australia. The region of Lake Eyre was 
then, as now, the centre of the inland continental drainage. 
Towards this depression are directed many dry water-courses, of 
which those of the Macumba, Finke, Cooper, and Diamantina 
are the chief. For miles around extends an area of sand-hills, 
separated by loamy interspaces, which are littoral sand-banks 
marking the successive changes in the contraction of the waters. 
Within its basin the Pliocene sands and loams have yielded 
further proof of its lacustrine origin in the remains of 
Diprotodon, Turtle, Crocodile, and Ceratodus. 

In Prof. Tate’s opinion, Lake Torrens may have belonged to 
a lacustrine area distinct from that of Lake Eyre, as with the 
existing contour of the country a submergence of at least four 
hundred feet would be necessary before the two systems could 
he connected. 

Such a submergence would also unite in a vast inland sea the 
whole of the lake region around Lake Eyre and to the west- 
ward of Lake Torrens. A very much less considerable sub- 
mergence would connect Lake Eyre with Lake Irome and the 
lakes to the north of it. Much of the Murray Desert to the 
eastward of Overland Corner, and perhaps the whole Riverine 
tegion, was at this time a lacustrine area, though probably 
disconnected from those of Lakes Eyre and Torrens. 

The followin, table, based on Mr. Elurst’s report, and revised 
by Prof. Tate, represents approximately the classification of the 
formations of the district :— 

Recent.—Loose sand generally forming low ridges, sand-hills, 
or dunes overlying in places the Pliocene beds. 

Pliocene. —Lake Callabonna ; fossiliferous formation. 
Lands of unctuous blue clay containing abundant quantities 
of saline minerals and concretions of carbonate of time ; 
thin seams of sand ; inflorescent deposit of salts upon the 
surface. Fossils: [xtinct Mammals, Birds, a fresh-water 
Mollusk ( Pofamopyrgus, sp.), Entomostracans, and a few 
plants of living species (Charz and Callttrts robusta). 

Afesosoic.—(4) ‘‘ Desert Sandstone” or Upper Cretaceous 
(hard quartzites or porcellanized sandstone, gritty sand- 
stones, and conglomerates). Fossils: Dicatyleconous 
leaves. (4) ‘ Rolling Downs” formation or Lower Cre- 
taceous; shales with fossiliferous limestone bands. 

Azoic.—Metamorphic schists. ; 
Clay slates, mica, tale, and hornblende slates, metamorphic 
and intrusive granite and greenstone. 

The Pliocene formation in which the extinct Marsupials occur 
does not appear to be restricted to the present boundaries of the 
lake, since wells, sunk a considerable distance from the present 
shore, have yielded fragments of hone in exactly the same 
formation, thereby showing that the lacustrine area, in [Pliocene 
times, occupied a larger area than at present. 

The Mesozoic formation is limited upon the surface to a line 
of outcrops along the eastern slope of the Flinders Range. At 
Parabana, Pepegoona, Hamilton and l’aralana Creeks, these 
beds occur as the edges of an immense mesozoic basin which 
underlies Lakes Frome and Callabonna. he detritus of this 
formation forms the stony table-lands and plains of the country, 
and the, so-called, stony deserts of the early explorers have 
their origin in the same formation. 

The Azoic rocks are restricted tothe Ilinders Range, and are 
of doubtful age. hese rocks were pierced by the Government 
boring party at Lake Frome several years ago, while boring 
through the Post-tertiary and Mesozoic formations in search of 
artesian water. 
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The area that has been more or less well explored, is not 
more than a mile long by about half to three-quarters of a mile 
wide, but this forms but a small portion of the fossiliferous 
ground. ones were dug up at the springs lying in the lake 
bed eight miles to the north of the camp, and were observed on 
the surface in a very weathered condition all along the track 
thither. In fact Mr. Zietz informs me that traces of bones and 
teeth exist on the surface in almost every part of the lake he 
examined. Nar, as has been said, are they restricted to the 
present boundaries of the lake. 


SURFACE SKELETONS. 


One very remarkable feature is the existence of surface 
skeletons, indicated by the presence of concretionary limestone, 
or travertine, which has formed for the bones a sort of cast, 
elevated a few inches above the surrounding level. In some cases 
the relative position of the bones has been preserved to such an 
extent that the limestone mass presents a striking outline of the 
form of the skeleton. Usually in such cases the animal is lying on 
its side witb the head and limbs plainly visible and more or less 
extended. The actual osseous substance has, in many of the 
bones of these surface skeletons, comple:ely disappeared, but 
not however, in all cases, some of them, usually the limb-bones, 
are more or less imperfectly preserved and devoid of concretion. 
Several of these surface skeletons existed near the camp at the 
time of my visit, but Mr. Zietz informs me that after the drying 
up of the rain which then fell they were no longer visible, 
having been covered up by the general saline encrustation whicb 
has previously been spoken ol. 


CONDITION OF THE BONES. 


The condition of the bones varied very much ; some were so 
friable that they crumbled into powder and could not be re- 
moved ; others, usually in moist places, were wet, solt, and of 
the consistency of putty. Curiously enongh, for reasons which 
are not clear, some bones from wet places were firm and hard, 
while others from ground that was comparatively dry were 
soft. As a rule, those in best condition came from localities 
which, without being too wet, were moderately damp. The 
bones, thus varying incondition and consistency, required very 
different methods of treatment. The greatest difficulty was 
undoubtedly due to the circumstance tbat the bones were 
saturated with what was practically a concentrated saline solu- 
tion. In fact, al! their cavities were so filled with this fluid 
that it was necessary to allow a considerable time for it to drain 
away. Inoather cases the bones were encrusted and impreg- 
nated with gypsum crystals, [rom such causes the bones 
became in dry weather brittle and liable to break or crack, and 
in damp weather difficult to dry. Very careful and patient 
methods of treatment had consequently to be adopted, and will 
still be necessary until the salt is removed. 

When dry, the fractured surfaces adhere strongly to the 
tongue, and an approximate chemical examination, by Mr. 
Turner, of a clean piece of Dipretodon bone gave the following 
composition :— 


Substance dissolves almost entirely in dilute hydrochloric or 


nitric acids. Contains— 
Moisture 3°76 per cent. 
Organic matter ‘e a Ses i 
Inorganic matter, mainly phosphate of 
lime with some carbonate fia one aA 
Nota ire «100 


PosiTioON AND ATTITUDE OF SKELETONS. 

The heads were pointed towards all directions, and the re- 
mains of different animals frequently much mixed. Where, 
however, the bones of an individual were lying in juxtaposition 
they preserved fairly constant relations to one another. The 
vertebrae, for instance, often formed a more or less conlinuous 
series or were broken up into segments, of which the con- 
stituents were in such close apposition that they could be 
removed entire. These bones and the head, which was often 
much flattened laterally, as if by pressure, were usually lying 
either in their proper position with the dorsal surfaces upper- 
most, or were turned over on their sides. The pelvis was 
usually horizontal ; of the ribs, some were 7 sivze, others either 
widely separated from their fellows, or several firmly welded 
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together. The limbs, almost invariably at a greater depth than 
the rest of the skeleton, had their various segments greatly 
flexed. The feet were deepest of all. This attitude, together 
with the frequent approximation of the bones of individual 
skeletons, is, as has been observed, strongly suggestive of death 
it sifu after being bogged. A very similar attitude was assumed 
by the camels on the occasions when they got bogged in crossing 
fram the sand islets to the main land. 

The four Birds whose remains were found close to the camp 
had their heads all pointing to the south-west, that is towards 
the part of the lake-bed considered to be the deepest, but their 
bones, especially the ribs and short bones, were much broken 
and mixed together. The larger bones, however, were well 
preserved, and in one skeleton the cervieal and dorsal vertebrae 
formed a continuous series. It was, unfortunately, only possible 
to secure two heads, and these, though apparently entire, were 
so soft and fragile that they had to be set immediately in a half- 
mould of plaster of Paris. 


Fu. 2.—tlead of Diprotodon 


The position of the Bird-remains were here, as elsewhere, 
indicated by the presence of circular surface patches of *' pizzard- 
stones,’ consisting of fine and coarse sand and small siliceous 
pebbles not exceeding three-quarters of an inch in diameter, 
the surfaces of which were smooth and worn as if by attrition. 

The stones comprised in one entire patch weigh fourteen 
ounces, and include examples of siliceous sandstone, jasper, clay- 
stone, hhlackened on the outside, black quartz, clear quartz, 
chalcedony, together with a few fragments of blue brittle clay 
with worn edges, Such stones are not now found on the Flinders 
Range, but are characteristic of the great Central Australian 
plain formation, which extends from the Lake [tyre basin across 
the continent te the Gulf of Carpentaria, 

Such pebbles occurred either scattered or in groups at various 
places in the lake, and were the only stones of any kind to he 
found anywhere on its surface. The only shell found in the 
clay matrix of the bones was a minute fresh-water Mollusk 
(fifanu sie sp.) Three fruity, however, of a Cadlitris 
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determined by Prof. Tate to be C. rotusta, a species now 
living, were found embedded in the same blue clay. and some 
fructifications of Charz were washed out of it. 


Foop REMAINS, 


Associated with the skeletons of Diprotodon, in a relative 
position which corresponded with that of the abdominal cavity, 
were occasionally found loosely aggregated globular masses of 
what I judge to be the leaves, stalks, and smaller twigs of some 
herbaceous or arboreal plants. The fragments are very uniform 
in length, thickness and character, rarely exceeding an inch 
in length ora line in thickness. They are solid, often irregularly 
branched, frequently retaining portions of the hark, and have 
their ends often frayed or crushed as if by the action of teeth. 
Microscopic examination showed the strneture of the sclerenchyma 
tissue to be well preserved, and gave clear indication of the 
existence of dotted ducts, but I could find no trace of leaves 
that might have indicated a diagnosis. Judging from this entire 


Femur. 


Scayula, 


(Lying in clay matrix which has been partially removed.) 


absence of leaves and from the degree of maceration, or entire 


absence of the bark, these masses probably represent the con- 
tents of the intestines. No traces of coprolites were anywhere 
met with. 

I have suhmitted a sample of these food remains to Baron von 
Mueller, who recommends that it should be sent to Prof. 
Radlkofer, of Munich, whose special investigations in xylo- 
graphy may enable a mare accurate determination to be made. 


MATERIAL ONTAINED, 


At the present time itis impossible to give more than a very 
bare outline of the extent of material obtained. In the first 
place, more than a third (and that the best) of it has not yet 
reached Adelnide, nor can do so for another month, and the 
unpacking of what has already arrived has only just been com: 
pleted. On the field itself there was no time or nicans far 
careful examination and comparison, Mr. Zietz very rightly 
understanding his duty to be that of gathering in and of pre- 


June 28, 1894] 


serving as much material as possible while conditians, which 
might at any time alter, were favourable for work. In this and 
in the all-important work of careful labelling and packing, his 
time was fully occupied as long as daylight lasted, and as soon 
as the bones were sufficiently hardened they were packed up so 
as 10 be out of harm’s way; consequently, the opportunity 
bas never yet occurred of examining the collection in the 
aggregate. 

Mr. Zietz is, however, confident that he has one fine skeleton 
of the large Difrotodon australis complete, and a second nearly 
so. The indications afforded by differences in the shape of the 
skull and other bones, together with the great variation in size, 
shape and section of the great upper incisors, render it probable 
that, even among the moiety of specimens already unpacked, 
there are at least three or four species of large Diprotodontoids 
represented, 

We have nearly a dozen heads in good or fair condition, either 
intact or in pieces whieh can be put together ; a very extensive 


Femur 


Lower jaw. 
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able to devote to them under our present great pressure of work. 
Besides, there are many other hones the condition of which de- 
mands more immediate attention, so that I fear the feet must wait. 
There are hundreds of separate carpal, tarsal, metacarpal and 
phalangeal bones, many ribs, several more or less perfect pelves, 
and a very few marsupial bones. The vertebra are the weakest 
point in the collection, as these are usually in bad condition or 
broken, and, in all cases, they were very difficult to remove and 
to prepare without furtherdamage. Severalsmall bones, which 
are almost certainly those of a very young Diprotodon, were 
found by Mr, George Hurst in such a position relative to the 
pelvis of an adult animal as to suggest that the parent had died 
with a young one in its pouch. Other such bones were found 
by one of Mr. Zietz's party. Of an apparently smaller species 
of Diprotodon, possibly D. weénor, we have several heads and 
many other bones, 

Ilow many separate individuals of Diprotodon have been met 
with it is difficult to say with accuracy, on accaunt of the way in 


Fic. 3.—Diprotodon Lo:es partially excava'ed. 


series of limb bones, including some perfect feet removed entire 
with their envelope of clay, which, in some cases, will he found 
to show the impressions of the soles. 

Of the feet, in which from our previous ignorance of their 
constitution much interest is centred, I prefer not saying much 
at present, .\mong the first consignment of bones bronght 
down by Mr. lurst, were the supposed bones of a fore and hind 
foot, but a careful examination of them satisfied me that they 
were not only incomplete, but that the assigned constituent 
hones did not all belong to the same individual, or possibly even 
lo the same species. When at Lake Callabonna I made a 
further attempt to ascertain their structure from apparently un- 
touched and entire specimens, but the wet weather had made 
the bones so exceedingly soft and fragile, that they collapsed 
under the gentlest handling, and I was consequently unwilling 
to risk furtherdamage, Several of thase we have were removed 
without disturbance of the enveloping clay, and are presumably 
coniplete, but the clay has now, with exposure, become so hard 
that they require for development more time than we have been 
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which they were often scattered and mixed, and the fact that the 
work of Mr. Zsetz overlapped that of his successor, but it would 
probably be safe to say that there was some indication or other 
of the existence of at least roo distinct animals. 

Remains of a large Wombat, which appears without doubt to 
be /ascolomy's sigas, were very scarce ; most of the bones of 
the appendages, however, are represented more or less perfectly, 
as are also the maisupial bones. Unfortunately we have only 
fragments of two skulls, of which one can be made fairly com- 
plete when the pieces aie puttogether, ‘here appears no doubt 
but that the adze-like teeth, described by Sir Kk, Owen as those 
of Scefarnodon, belong really to this animal, as anticipated by 
Mr, Lydekker (‘' Lritish Museum Catalogue of I ossil Mam- 
malia,” part v.). The name, however, is a misleading one, as 
the animal could not have exceeded three feet in height, though 
the bones are very massive. 

Of fossil Kangaroos we have one small but very complete 
skeleton, anda largeseries of separate bones of several larger kinds, 
including a fairly complete skull, which has a length of 33°5 cm. 
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Of NV. terior, sa fav as we are aware, no remains have been The remaining bird-bones are in the collection which has yet 


met with, unless, pethaps, some teeth which differ from the 
ori nary type of those of Diprotodon may prove to be rcferable 
to thes animal. 

Besides the above, whch constitute the bulk of the mammalian 
specimens, there are o ] bones and fragments of bones belonging 
to some, as yet, undetermined small animals. 

Of the great Birds which ap: ear to be all of one species, and 
of nearly ene size, we have, as stated, two skulls of extraordinary 
size, in passable condijion ; but as these have not yet been de- 
veloped, it is not possible to give their characters or exact 
neisurements, They, however, certainly exceed eleven inches, 
and possibly reach twelve inches, in length. There are besides 
three pelves, one sternum, a whole vertebral series, including 
the tail, several ribs, two partially complete sets of wing hones, 
and a d zen or more legs complete, so that the collection 
probably com) rises nearly all the bones of the skeleton, he 
femur is of the same massive build as that of Jromernts 
aw frais, and even exceeds it in size. Moreover, so far as can 
be judged from description and plates, it differs from it in contour 
avd section, which is greatly compressed antero-posteriorly, and 
yn some other particulars. ‘The diflerences between the two 
oie are al-y considerable, especially in respect of the existence 
in the new fos-1! of a bony ridge across the precondylar groove. 
The proximal end of the femur differs also from the fragment 
assigned by Mr. De Vis to Muirats gueenslandiz, but not ac- 
cepte! as such by Captain Hutton. Apart from the vast 
ditlerences of proportion, the leg-hones ol the new fossil have 
many points of resemblance to those of Drenreus in the dis- 
position of salient anatomi al features, a similarity which has 
been noted by Sr K. Owen in the case of Dromornis. The 
foot relatively small, when compared to that of //nornrs 
elephant tus 1s tndacty!, the outer tne appearing to possess 
only four phalangeal segments. 

The fallowing measurements present, roughly, a comparison 
between the d mensions reduced to the metric system) of the 
femur of Owen's Dromorns, as stated by him (rans. Z ol. 
So vol, vui, p. 351, and one of the largest of the femora of 
the Lake Callabonna fossil. 


{xirem> Lat. diameterat  Antero-posterior 
leneth. muddle-thir f. diameter 
n cm. cm. 
Dr mern tral M3 lefts 40 
T «ke Caha® anat ri. AN 79 ow 


A further idea, also, of the comptrative proportions of the 
Variou» segments of the lez may be gained by reference to the 
su joined table, in which the comparison is nade between the 
leg) Of a Dimerat! clephantopus inthe South Australian Museum, 
the Ltke Calla sonna fossil, and a large meu (20m. us nor 
ho anti 


Femeor. ‘live Varsysy. Var + Metatarsus. oe 
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Tei Meined Iengthe of the Vrce principal segments in the 
Callaweried fotearl thay egeer) those of the men hy more than a 


fer®, and he of J) ¢? Al aint pe by about the same amount. 
Of the wing we fértudate ly po two examples, one wanting 
enly in the phalargesl parin, the other more imperfect. 
Compenog at with thi fp pendase ¢f the same L.meu, whose 
bomeral @nel radid-ulnar Bement are re peciively to em. and 
750M in demeth, 1 fad that he corm tponding segments cf the 
feeal Sird are 8*y cm. ond to cH ant con aderal ly thicker. 
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to reach Adelaide, and I can therefore give no particulars of 
them from personal observation. There can, however, | think, 
be no doubt,even from the above limited observations, that these 
bird-remains indicate the former existence of a large extinct 
struthious bird distinct from either Premornis or the Dénorsnis 
gueenslandtz of De Vis. 

It is estimated that altogether about three to four tons net 
weight of bones have been, so far, obtained. 

Although the most carefu) search was constantly made, no 
traces whatever of 74 /aco/eo were discovered, which, under the 
circumstances, is rather remarkable if the habits of this beast 
were as predatory as is believed by some. Its renniins have, 
however, been found in other parts of South Australia, asso- 
ciated with those of Diprotodon. Nor were there any signs of 
the contemporaneous presence of man. 


AMIETEOROLOGICAL. 


Arriving at the camp on August 16, the party experienced 
fine weather, but very cold nights for about a week. Strong 
winds, mostly south-easterly but veering in all directions and 
inereasing in strength for about twenty four hours and even 
tually subsiding, then became of frequent occurrence. Later 
on, towards the end of October, these gales, now usually from 
northerly quarters, increased in force and frequency, begin- 
ning at any time in the day and lasting twelve to eigliteen hours, 
carried dense clouds of fine sand from the dunes, and pulverised 
saline matter trom the lake, and were most irritating to the 
eyes. 

In November these gales blew almost continuously and with 
still greater force, raising sand-storms so dense that it was im- 
possible to see more than a few yards, and work was conse- 
quently impossitle. Empty cases, and even the bones laid out 
to dry, were blown about the camp, sometimes toa distance of 
a hundred yards. The nights were intensely dark. lleavy 
clouds ta the narthwards seemed to threaten rain, bnt none 
came for some days. ‘These clouds appeared to separate at the 
nor hern end of the lake, to travel southwards on each side of it, 
and then to unite again. Mr. Ragless, at Callabonna, was 
coavinced that in some way or another the lake bed was an 
obstacle which the rain clouds from the west did not readily 
pass. During the day the heat was often intense, the ther- 
mometer in the tent rising frequently to tto F. or not unfre- 
quently even to 120, but the nights were still comparatively 
cuol. Junumerable flies were, in the day-time, a constant and 
maddening source of annoyance to man and beast, and su tor- 
tured the camels that the margin of their eyelids became quite 
raw. About the middle of November there was heavy rain for 
eighteen hours, and a week later a severe sand-storm from the 
west, bringing a sharp thunder-shower, in which an inch fellina 
quarter of an hour, and its impact on the surface ol the lake was 
so heavy that it could be heard at Callabonna Station six miles 
«stant. A fortnight later a second severe sand-storm from 
the west was followed by another heavy shower. Just pre- 
vious to the latter rain large flicks of the Australian Swift, 
Cypcelus anstralts, locally called rain-birds, and considered to 
be a sure sign ot heavy rain, passed over the lake. On one 
night only was there a foy, which was of such peculiar denscness 
that the candle in the tent threw hardly any light, and its flame 
appeared surrounded by a yellow halo, 

I'rev ous tu heavy weather immense numbers of nocturnal 
insects came round the camp fire at night, anda large collection 
ol them was made, 

RABBIS, 


luring November the camp became alinost unbearable fram 
the stench produced by the dead carcases of rabbits which came 
to drink ol the waters of a very brackish, in fact salt, spring at 
the base of the sand-lull, about a hundred yards from camp. 
Round dus they died after drinking, or clse perished after 
crawling for shelter intothe tents and empty bexes. It hecame 
part of the routine of the camp to bury upwards of fifty bodies 
every night, but still the nuisance was hardly lessened. ‘The 
rabbits also caused many bones to be broken by crawling under 
them in search of little pools of salt water which dripped from 
them as they were laid ont to dry. In their frantic search for 
water they gnawed holes in the water-bags in camp, and on the 
mainland hit through the stems and roots of the ‘needle: 
hash," a species of “/akéea, In one night at Callabonna Mr. 
Rapless killed tgoo with poisoned water, and what with 
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drought and the ravages of these pests, which stripped the 
scanty bushes of every green leaf till they were nothing more 
than bundles of bare sticks, the surrounding country presented 
an appearance of desolation that defies description. 

Under such circumstances of heat, sand and efiluvia, it is aot 
surprising that the health of the party suffered eventually from 
ophthalmia and gastro-intestinal complants, and, indeed, it was 
chiefly this which led to the breaking up of the camp at the end 
of November for the time being. 

It would be an unworthy omission if ] were not finally to 
acknowlege the cheerfulness and skill with which Mr. Zietz 
performed his duties under somewhat arduous and depressing 
circumstances ; indeed, whatever satisfactory results may have 
been achieved by this expedition they are most chiefly due to his 
indefatigable zeal in the interests of palxontology and of his 
museum. To the Messrs. Ragless our hest thanks are due for 
their kindaess and hospitality to members of the party at 
various times, and for many necessary articles supplied, some- 
times, 1 fear, at their own inconvenience. Our great obliga- 
tion to the Government of South Australia for the loan of 
camels, granted through the mediation of Mr. Goyder, the 
Surveyor General, I have already acknowledged. 

For the preceding notes I can only claim that they comprise 
buta rough and imperfect epitome of the physical features of 
the fossiliferous area, and of the conduct of the Museum party’s 
Operations up to the present time. As has been already stated, 
uati) the whole of the specimens have been unpacked, cleaned, 
mended, exaniined and compared, no accurate summary of the 
palzontological results can be given. It must further be 
remembered, that the South Australian Museum has recently 
shared in a general retrenchment imposed upon all Government 
institutions by the financial exigencies of the day, and that at 
this very time when the limited museum staff is called upon to 
deal with, for it, an unprecedented mass of material, it 1s also 
called upon to remove and re-atrange, with expedition, the 
whole of its collection ina new and more commodious building. 
I mention these facts as a plea for some indulgence for the 
delay that nist inevitably take plaee, even with such collabora- 
tion as we may hope to secure, before the full scientific results 
can be made known. 

Recognising the extreme promise of this discovery at Lake 
Callabonna, no hesitation was felt by the Museum Committee 
in subordinating all other work for a time to its vigorous prose- 
cution. But for reasons, to which | have just alluded, excava- 
tions could only have been continued for a very limited time, 
had it not been for the very timely, generous, and unconditional 
assistance afforded by Sir Thomas Elder, G.C.M.G., a gentle- 
man who stands conspicuous amongst Australian colonists for the 
liberal support be has so frequently and so munificently dis- 
played in the interests of education and exploration in South 
Australia. This latest benefaction has enabled much to be 
done under undoubted difficulties, but much yet remains to be 
done, and it ts hoped that, at a more favourable season, 
the work now for a time suspended may be resumed, to 
yield results still more favourable than those hitherto achieved. 
In the meantime the area comprising the lake bas been reserved 
by the Government for the purposes of further exploration to be 
carried on under the autherity and direction of the South 
Australian Museum. 


KAFIBRISTAN. 

Tie concluding meeting of the Royal Geographical Society 

for the present session was held on June 25, when a paper 
on Kafristan was read by Surgeon-Major G. S. Robertson. 
Kafiristan is the least known part of Asia, and Dr. Robertson is 
the first European who has succeeded in penetrating its re- 
mote valleys, and making the acquaintance of the primitive 
tribes who dwell there. 

Kafiristan is a geographical expression used to designate the 
country of those non- Mahomedan tribes who inhabit that space 
left blank in our maps, which is bounded on the east by Chitral 
and the Kunar valley, on the south-east by the Kunar valley, 
on the west by Afghanistan, and on the north by the llindu 
Kusk and by Badakhshan. Politically speaking, the whole 
region is bounded on the east by Chitral and the debatable land 
of the Kunar valley, and on all ether sides by Afghan territory. 
All the rivers of Kafiristan drain into the Kabul river. The 
parts of this country explored during a year’s stay included the 
Bashgul valley and many of its subsidiary valleys, from the head 
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of which a passage was made to the Minjan valley of Badakhshan. 
The Kunar valley was also visited, and the valley known as 
Viron by the Mahomedans, and Presun by the Kafirs, was 
finally reached and found to be the most sacred part of this 


well-secluded country and the most interesting. Tribal 
jealousy made progress very difficult, but Dr. Robertson's 


journey and sojourn did not cost a single life, a very remark- 
able fact ina country where homicide is not regarded as criminal. 
All the passes leading into Kafiristan from Badakhshan are 
more than 15,090 feet in elevation, and internal communication 
between valley aad valley is completely cut off in winter, when 
the varions tribes live in absolute seclusion, each in its own 
district. The tracks which take the place of roads are 
narrow and difficult, running along the river valleys in many 
parts ; they can only be traversed by experienced men; dogs 
cannot pass some of the difficult points without assistance. 

The origin of the people is unknown. Classifying the tribes 
according to speech, there are, first, the Siah-Posh ; secondly, 
the Wai, including probably the Ashkun ; thirdly, the Presun. 
The Presun are certainly unlike all: other Kafirs; they are 
possibly an aboyiginal race. Dr. Robertson could never Jearn 
to repeat nor could remember one single word of their Jan- 
guage; indeed, at their religious fuactions the sounds 
uttered by the officiating priests seemed more tike a soft 
musical mewing than anything else. 

Their customs are very peculiar and extremely primitive. 
One of the most curious is that a chief on his appointment, 
or anyone who excels in athletic exercise, does not receive 
tribute or reward, hut is expected to feast all his neighhours as 
a thanksgiving for his exceptional distinction. The physique 
of the people was splendid, perfect muscular development 
being the rule, and fat men were quite unknown amongst 
them. They are great dancers, and have many ceremonial 
dances of much complexity. Funeral ceremonials are elaborate, 
and last a long time ; but marriage is performed with the mini- 
mum of ceremony, the only essential being the payment of pur- 
chase-money to tbe bride’s parents. The people were boastful, 
and at first it was impossible to get them to speak the truth on 
any subject: but they are brave to the last degree, and have 
maintained their independence for centuries against all comers. 

A short paper was read at the same mecting by Mr. F. G. 
Jackson, describing the equipment of the Jackson-Harmsworth 
polar expedition and its proposed route. 


SCIENTIFIC EDUCATION AND RESEARCH? 


P{NGLISH boys and girls at the present day are the victims 

~ of excessive lesson learning, and are also falling a prey, in 
increasing numbers year by year, to the examination-demon, 
which threatens to become by far the most ruthless monster 
the world has ever known either in fact or in fable. Ask any 
teacher who has to do with students fresh fram school his 
opinion of them: he will say that in the great majority of cases 
they have little if any power of helping themselves, little desire 
tolearn about things, little ifany observing power, little desire to 


_ reason on what they see or are called onto witness: that they 


are destitute of the sense of accuracy, and satisfied with 
any performance however slovenly; that, in short, they are 
neither inquisilive nor acquisitive, and as they too often are 
idle as well, the opportunities offered to them are blindly sacri- 
ficed. A considerable proportion undoubtedly are by nature 
mentally very feeble ; but the larger number are by no means 
without ability, and are, in fact, victims of an acquired disease. 
We must find a remedy for this state of things, or perish in the 
face of the terrific competition now setting in. Boys and girls 
at schoo) must be taught from the very earliest moment to «do 
and to affreciak. tis of no use our teaching them merely 
about things, however interesting—no facts must be taught 
without ther use being taught simultaneously ; and, as far as 
possible, they must be led to discover the facts for themselves. 
Instead of our placing condensed summaries in their hands, 
we must lead them to use works of reference and acquire 
the habit of finding out; they must always be at work 
applying their knowledge and solving problems, It is a 
libel on the human race to say, as many do, that children 
cannot think and reason, and that they can only be taught 
facts; early childhood is the time at which these faculties 
are most apparent, and it is probably through failure to 
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exercise them then that they suffer atrophy. The so-called 
science introdacel ioto a few schools in answer to the 
persistent demands of its advocates has been in most cases 
a skallow frani, of no value whatever educationally. Boys 
see oxygen made and things burnt in tt, which gives them 
much pleasnre; bat, after all, this is but the old lesson 
learning in an interesting shape, and has no superior education 7/ 
eftect. I would here repeat what I bave recently urged else- 
where, that in the future as? su4yects must be tanght setentifically 
at school, ia order to incnicate those habits of mind which are 
termed scientific habits; the teaching of sctentific method—not 
the mere sbibboleths of some branch of natural science—must he 
insisted on. No donbt some branch of chemistry, with a due 
modicum of physics, Xc., is the subject by means of which we 
may best instil the scientific habits associated with experimental 
s'udies, but it must be the trne chemistry of the discoverer, not 
the cookery-book receipt psendo-form which has so long usurped 
its place. Whatever be taught, let me repeat that mere 
repetition work and lesson learning sers¢ give place to a system 
of allowing children to do things themselves. Should we 
succeed in infusing the research spirit into our teaching generally, 
then there will be hope that, in the course of a generation orso, 
we shall cease to he the Philistines we are at the present lime ; 
the education given in onr schools will be worthy of being 
named a “‘ /téeral education,” which it never will be so long as 
we worship the old world classical fetish, and allow our schools 
to becontrolled by those who reverence this alone, having never 
been instructed in a wider faith. 

As regards our college courses, I see no reason to modify the 

views expressed in my address to the chemical section of the 
British Association at Aberdeen in 18835; on the contrary, the 
experience I have since gained as a teacher and examiner has 
served only to strengthen them and to convince me of the 
paramount necessity of a very radical change in onr system of 
instruction, and I rejoice at the increasing evidence of a state of 
unrest both at home and abroad. The ‘‘thorough” course of 
qualitative analysis which it has long been customary to impose 
at a very early period of the student's career must, I venture to 
think, be relegated to near its close; this course certainly has 
not the effect of producing competent analysts, and but too often 
reduces those who toil through 1 tothe dead level of machines ; 
in hundreds of cases I have scen stndents, as it were, hang up 
their intelligence on the clotbes-pey outside and enter the 
examination room masked with aset of analytical tables, through 
which alone they allow themselves to be actuated, and to which 
they render the hlindest obedicnce. (Jualitative analysis 
actually requires the fullest exercise of the mental faculties as 
well as considerable manipulative skill. By introducing this 
Franch of study at too carly a period we furce our students to 
act as machines, inasmuch as they do not, and cannot, know 
enough to work intelligently; we are but trying to make 
them run before they have learnt to walk. Even when the 
mnteractions on which qualitative analysis is based are fully 
tuilied, and the equations relating thereto are conscientiously 
written out, the result is not much better, owing to the slight 
importance of so many of the interactions apart from their 
technical application in analysis, and especially on account of 
our ignorance of the precise nature of many of the interchanpes 
of which we avail ourselves: the persistent misreprescntation 
of facts which such a course encourayes is, in my opinion, one 
of ity worst feature-. 

1 believe that in the near future onr stulents will first he set 
to salve problems, cach in its way a little rescarch, and involv- 
ing much simple quantitative work ; they will thus be taught 
chemical methed, or, in other words, the art of dtscovery. Vhey 
wt then be taken through a course of quantitative exercises 
with the object of making them acquainted, by direct contact 
with the facts, with the funcdamentat principles of our science, 
whch are hut too rarely appreciated at the present day. After 
the, they will seek toac pure proficiency in quantitative analysis 

niin the art of makin preparations; and subsequently they 
will give su/iicient attention to the study of physical properties 
ts efable them to apspreciate the physico-chemical methods of in- 

“ry which are now of such importance. ‘The study of quatita- 
t ve analyyisin detail will be left tathe last, as being aneminently 


tecenical "Gtyect. Meanwhile, yy attendance at lectures, 
by rea ling refully chosen works of a kind altogether different 
trom the ul-destroying text-buoks we now possess, and espc- 


cially by the study of classical malels in chemical literature, 
they will have acquired what is commonly spoken of as theo- 
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retical knowledge, but too often regarded by us as of secondary 
importance, aod which it is so difficult to make Englishmen 
realise means a proper understandiog of the subject. Stndents 
so trained—imbuned from the outset, even from early school days, 
with theresearch spirit—will at all times be observant and critical, 
nay, even logical; dogmatic teaching will cease to have any 
charm for them: they will actually take deep interest in their 
studies—a result devoutedly to be hoped for, as nothing is more 
galling to the teacher at the present day than the crass indiffer- 
ence of the average student aod his refusal to give attention to 
aaything unless it will pay in an examination, At the close of 
such a course, the student will be thoroughly prepared to under- 
take original investigation, distinctly with the object of exhibit- 
ing his individuality and originality, and not, as at present, with 
the object of acquiring for the first time an insight into the 
methods of the investigator ; he will thus be spared the un- 
pleasant discovery which the advanced student now too often 
makes that his early training has unfitted him, rather than 
prepared him, for the task of original inquiry. 

But lo attain to this happy state it will be necessary that school 
education be “rationalised” and improved, as I have already 
ndicated ; that the material placed at our disposa) be of far 
higher average quality than heretofore ; and that the period of 
study be lengthened. 

As it offers but few prizes and unfortunately has no sinecures 
—which, however objectionable from an abstract point of view, 
are actually of the greatest service to many causes—chemistry 
has hitherto failed to attract much ability. Very many com- 
mence its study because they have an idea that chemists are 
always making interesting experiments of the firework order 
such as the conventional lecturer shows to a popular audience, 
and when the drndgery of actual practice is discovered by the 
young worker to be something very different from the rosy 
picture which such displays had excited in his mind, it often 
turns out that a mistake has been made in the choice of a 
career; such mistakes will oceur less frequently when our 
schools are so conducted that we shall be able to find out what 
our boys and girls are fit for. Too often those who take 
up the study of chemistry are destitute of the mental 
ability required to comprehend so dificult and wide a sub- 
ject, even if possessed of considerable manipulative skill; 
very many of these never can rise to the dignity of chemists, 
and it is clear that in the future some distinction must be 
made between cultured chemists and those who are 
but mere skilled workmen in some special branch of the subject; 
even ‘‘analyst’ is too broad a term, in many cases; ‘‘tester”’ 
might, perhaps, be coined for the purpose. When we teachers 
are im a position to advise a parent that his son has not the 
making ol a chemist in him, but that he would do well as a food 
lester, manure tester, oriron tester, forexample—and the advice 
is understood and appreciated—we shall be relieved of much 
anxiety. We have to bear in miod Huxley's remark—that the 
future of the country depends, in industries as in everything 
else, on getting our capacities to the top and, if possible, send- 
ing our ineapacities to the bottom. Infinite mischief has been 
done in this country by the intrusion into onr industries of large 
numbers of men dubbed chemists, who have no right whatever 
to the name—from no fault of their own, but owing to their 
imperfect training, and more especially the ignorance of 
employers. Experience has shown only too fully that no one 
has derived any real advantage from this state of affairs, We 
may hope for better things in the future, especially if our 
colleges yencrally arc led to impose an entrance examination, 
Tam satisfied, from tbe experience that we have had at the 
City and Guilds of London Central Technical College, that 
it is of utmost importance that those who are to study chemistry 
should at least have acquired a sound clementary knowledge of 
mathematics ; that those who prove to be satistactory students of 
chemistry are almost invariably those who are fairly proficient in 
mathematics, and zie versa. ‘It is almost impossible to 
become a chemist in less than three or four years of constant 
application.” (Author's preface to Lavoisier's ‘' Elements of 
Chemistry,” English translation by Kerr, 5th ed. 1802.) Such 
being the opinion nigh on a century ago, what must our view 
now be? And yet there is a strange illusion abroad thata 
three years course suffices to make a tad who has had no previous 
training whatever in scientilic method a ‘full blown” chemist, 
worthy of considerable hire! Tt is often heart-rending to the 
teacher to sce lads of great promise forced out into the world, 
largely by this prejudice, just at the most critical period of their 
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career, when they are on the very verge of acquiring real under- 
standing of their subject, and of developing originality, as well 


WALORE 


as the power of working independently: abandoning their | 


studies in this way, they too often degenerate into mere machines, 
capable of doing what they are told, but rarely more. And 
the nianufacturer, whe is too short-sighted to discriminate, then 
complains that he gets very little help from his ‘‘chemist,” and 
seeks for a superior article abroad. 

If we coasider what a chemist, to be worthy of the name, 
must know in these days, it is clear that public opinion as 


to the duration and nature of his studies needs much emendation, | 


He must be both artificer and artist. By constant practice and 
persevering application, he must acquire the manual dexterity, 
manipulative skill and neatness required of the analyst, while, at 
the same time, he must gradually become imbued with that high 
sense of accuracy, without which his labours will ever be un- 
trustworthy; be must also acquire manipulative skill of an 
entirely different order by preparing a variety of typical sub- 
stances, so that he may understand how to set to work wheo 
he subsequently engages in original labours involving the pre- 
paration beth of materials already knowo and of new ones; 
and he must be practised in the more important methods of 
determining physical constants, While thus engaged in the 
laboratory, he must also be studying hard, coostantly reading 
and occastonaily attending lectures. To be a chemist it is neces- 
sary, moreover, to know much besides the practice and theory 
of chemistry proper: no slight amount of mathematical know- 
ledge is also requisite for the proper understanding of the 
fundamental problems of our science, and no mere acquaintance 
with the first principles of physics, especially electricity, suf- 
fices ; some acquaintance with biological science is indispensable, 
if we are to understand the manifold applications of our science 
in agriculture and in medicine, or are to assist in unfolding the 
nature of physiological processes generally; without some 
knowledge of mechanical drawing it is impossible to deal with 
machinery or to understand the language in which machinery 
is described; and it is necessary to read French and 
German fluently, the latter especially, in order merely to follow 
with intelligence what is being done by chemists. All this 
cannot be compressed into three years, and be it remembered 
I have said no word as to the necessity of every student who 
aspires to rank as a chemist undertaking some research work in 
order that he may acquire independeace and the ability to solve 
problems and to progress. 

So long as itis commonly supposed that it is but necessary to 
learn how to ‘‘analyse’’ in order to become a chemist, 
there will be but little progress; but when it is realised that 
chemistry is an exceedingly difficult subject to master, requiring 
a high order of intellect and breadth of mind, combined with 
extreme patience and perseverance and much mechanical dex- 
terity, other views will prevail, and we may hope that we shall 
then count as of us very many who will rank high as artists aod 
designers, and statesmen even—instead of being for the most 
part mere bricklayers, carpenters and joiners, capable only of 
working to order. 

I have great hope that in the near future there will be 
many inducements held out to capable students to prolony 
their period of study to a satisfactory extent. At present, 
scholarships are mostly given to lads on their leaving school and 
commencing their technical training ; the method by which such 
lads are selected is, in too many cases, an unsatisfactory one, the 
award being made on the result of an examination for which the 
candidates have been carefully prepared and crammed before- 
hand; the result too often affords but a proof of the power of 
lesson learning, and but little evidence of real ability. Serious 
injury is done at the Universities, owing to the stilted and arti- 
ficial character of many of the college examinations, mere lads 
being required to answer questions of a highly technical charac- 
ter, far beyond the standard of school] knowledge of the sub- 
ject ; those who are successful are more often than not over- 
teained—purely artificial products, whose mental digestion has 
been impaired, if not altogether ruined, by skilful tutors up to 
the tricks of the examiners. Such a system is partly respon- 
sible, also, for the growing practice of keeping lads at school— 
and even establishing ‘‘technical’”’ sides for their special 
benefit—far beyond the age at which school should be quitted ; 
such lads usually acquire bad habits during the last year or two 
of their school career, growing lazy; they are more often than 
not very poor material when they come to college; and in 
cases in which they are successfully pushed throngh public 
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examinations, such as those of the London University, not 
having enjoyed the advantages of college life and instruc- 
tion, they are too frequently but provided with a varnish 
of knowledge. Ilowever, it will probably be thought neces- 
sary to offer such entrance scholarships in order to 
attract ability, and they will be regarded with favour by 
schools as they obviously afford a means of advertising—in fact, 
they are used as such ; it is, therefore, all the more important 
that the conditions under which they are awarded sbould be 
such as to favour rational methods of teaching and which as 
nearly as may be correspond with the natural coaditions of 
school life ; especially should we guard against encouraging the 
tendency which undoubtedly exists in schools to lavish atten- 
tion on those of great promise at the expense of those ofaverage 
ability. Genius will ever take advantage of opportunities, 
while necessarily it will benefit from careful training ; but it 
may be overtrained and dulled, or made priggish by undue 
specialisation at too early an age. Vet to make changes is 
difficult, as there are so many rivals interested ; and although 
tbe evils of our system are recognised, no one is willing to take 
the first step, fearing that this may entail individual sacrifice. 

Tt has jong been my opinion that scholarships would be of 
most use if given to those who have gone through a systematic 
course of training—lasting say about three years—and who are 
on the verge of learning to become capable independent 
workers ; an additional two years spent io acquiring the power 
of undertaking investigations will render such students highly 
competent. But most parents can ill afford the necessary out- 
lay, and it is astonishing how little at this stage lads themselves 
realise how extraordinarily important it is for them to continue 
their studies ; that, in fact, they are worth very little to any- 
body. A limited number of such scholarships are available in 
some of our provincial colleges, and those given by the 1851 
Exhibition Commissioners are also of this kind. In London, 
however, there has long been a strange deficiency in this respect, 
but I rejoice to say that this is on the eve of being remedied by 
the enlightened action of the Salters Company, by whom not 
only has a scholarship of £150 per annum been offered to my 
Institute for the encouragement of higher research in chemistry, 
but also one of £100 tenable in the research laboratory of the 
Pharmaceutical Society, as well as one of like amount to aid in 
the investigation of the more medical aspects of pharmacology, 
tenable in the school attached to St. Thomas’s Hospital. The 
influence of the example thus set will, I trust, be widely felt— 
may our sore needs be met ere it is too late! 

In my address at Aberdeen I dwelt much on the necessity of 
creating ax almosphere of research in our colleges, and to-day 1 
am but repeating much that I said then; 1 regret to say that 
meanwnile no great progress has been made, although indica- 
tions are not wanting that the foundation is being laid on which, 
if conditions becoine more favourable, we shall he able to build 
extensively. 1 venture to think that the time is come when we 
must appeal to our senior students to help us: hitherto the 
majority of these have gone to Germany to complete their edu- 
cation, I.iebig’s magnetic influence being in no wise exhausted — 
for it was he who gave direction to the stream which ever since 
has steadily flowed in one direction, and deep beyond description 
is the debt we owe to his memoryjin consequence. Time was when 
it was necessary to take passage on this stream, but this is no 
longer the case, or need not be if advanced students will but 
collect around us in sufficient numbers to enable us likewise to 
form schools of original workers—for we, like the ancient 
Egyptians, cannot make bricks without straw, and to be con- 
demned always to teach the rudiments, more often than not to 
unwilling ears, takes the very life and soul out of those among 
us who by nature have any higher aspirations. ‘here are un- 
doubtedly advantages to he gained from a residence abroad—no 
one can recognise this more fully than Ido; but I believe the 
case to be one of such gravity that some sacrifice must be made, 
and that if national interests are not to be put aside as of alto- 
gether secondary importance, individual preferences must, fora 
time at least, be subordinated to higher considerations. It is 
not accounted necessary in Germany to study abroad, and sever- 
ance from apron strings is effected when desirable by visiting a 
university away from home, Why should not English students 
in like manner pass from college to college in this country, and 
thus help us to help them? 

But we want help also from another quarter—or rather, let 
me say, that there is another section, and that a very Jarge one, 
of the communtty ust Ae/p us far more than they have hitherto 
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done to felp them; 1 mean onr manufacturers generally, Let 
me remind you that the Chemical Society was established for 
the general advancement of chemical scfence as intimately con- 
nected with the prosperity of the maunfactures of the United 
Aimgdom ; these very word: form part of our charter. Yet to 
how small an extent is it recognised that chemistry is of service 
—ibat many of our manufactures, in the words of our charter, 
mainly depend upon the application of chemical principles and 
discoveries for their beneficial development? It is of no use to 
manufacture goods if you cannot sell them, and that is too 
often our position. Every teacher of any standing in Germany 
can count on placing his students so soon as he is in a position 
to state that they are fully capable and worth a trial; but 
here there is no such relationship establshed between 
the schools and the works; no proper opportunity is given 
to young men to prove their fitness for an industrial 
career. It is not even recognised that the discipline afforded by 
the study of our subject isan admirable preparation for an in- 
dustrialcareer, Take the brewing industry, which in this country 
has availed itself far more than any other of our services—the 
brewer is called on to conduct operations involving chemical 
changes of a most complex and delicate character, subject to 
variation if the slightest departure be made [rom a very limited 
range of conditions, and this too with a material subject to con- 
stant fluctuation in composition and character, requiring the 
most vigilant and appreciative watching. Every brewer ought 
consequently to have received a chemical training : yet those 
who enter this industry are, with very rare exceptions, pitch- 
forked into it as raw lads from school, without any preliminary 
traiging whatsoever, having received their position through the 
influence of a friend and from no merit of theirown, The same 
might be said of the dyeing industry, of that of gas manufacture, 
and of many others. Some of you may have seen the list of 
sub:criptions to the proposed Schorlemmer laboratory at the 
(iwens College, Manchester, and may have marked with 
sorrow, as I have done, how few and small are the contributions 
from those connected with the local industries, and how large 
and numerous relatively are those from friends and admirers of 
the deceased chemist and from members of the college staff. 
Contrast with this the great number of subscriptions towards 
the erection of the llofmann-Ilaus in Berlin. Although the 
comparison is not quite a fair one, perhaps, yet it illustrates 
my meaning, the reception aecorded to the Manchester scheme 
being sufficiently indicative of the absence of appreciation of the 
real value of chemical science to industry in one of our chief 
industrial stronvholds, 2. 


The proposed Teaching University in London and the Com- 
mission on Secondary Kdueation may help in an extraordinary 
degree to improve our position, Tut itis to he feared that our 
sutyject will not attain to its pruper condition unless some 
action be taken which will consolidate the teaching—which will 
lead to the centralisation of students of chemistry proper, so 
they may enjoy the inestimable advantage of intercourse, and 
have at their disposal a complete staff of competent teachers, 
each one of wh oin thoroughly represents some speeral branch of 
the sulycet ; so long as students are distributed about the town 
in half-dozens and each chief teacher is called on to cut him- 
self wp into any number of small pieces, so as to deal with the 

ubject of chemistry as a whole, true higher teaching is im- 
pa ble. 

Much to be feared, also, is the tendency to over-estimate the 
valwe of examinations, and the great work of the future will be 
so to improve these that they shall have no prejudicial tntluence 
on the tudent’s work and in no way check the development of 
orginal ncthods of teaching ; we must fx our attention mainly 
onthe ietluences to whieh the stuwlent is to be subjected daring 
hi! career; the conypetent teacher wall ever study his students 
while they are at work, and da the best for them, provided he 
he no renlered powerless by the trammels of an examination 

ytem which heats ‘revults’” only and not inlividuals, 

Tinally, let we say that, while sympathising most fully with 
thove who advocate a complete course of study, 1 feel that it is 
very cary todeman! too muchvery casy to make wt impossible 
for @ulonts Ui do pistiee to ther work by imposing too many 

Our chief detire must always be that students shail 
a knowledge of scientific methol and the power of 
woreiny invependently. Certain futyects oust be insisted on 
—fer examyle, mathematics and drawing: if a knowledge of 
thee be mot acquired carly at will never be acquired ; but 
apart from theve and a competent knowledge of the main 
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subject. we probably may, as a rule, be satisfied with compara- 
tively little. Those who have once learnt to work and acquired 
a knowledge of scientific method will of their own accord, in 
proportion to their intelligence, apply themselves also to the 
stndy of other suhjects—as many among ns have done; those 
who are not sufficiently intelligent to do this are not, as a rule, 
improved by being forced to pay attention to unpalatable 
studies ; on the contrary, they are, more often than not, thereby 
hindered from acquiring a competent knowledge of some one 
subject which does appeal to them, and are spoilt for life in 
eonsequence. 


SIGUE NG TI Ge SUR Auass 


Bulletin de VAcademie Royale de Be'gigue, No. 4.—On the 
hydrates of the alkyl-amines, by Lonis Henry. It has been 
known for some time that ammoniacal bases form compounds 
with water, a typical example being 2Cll,. 2NH,. H,0, 
ethylenic diamine. Their properties have not yet been fully 
investigated. The author distinguishes between hydrates aa 


bases are soluble, and such whose bases are insoluble in water. 
Ile deals with methyl, ethyl, propyl, butyl, and amyl com- 
pounds, with tbe aromatic series, and with nitrites and amides. 
‘Their density increases with the percentage of water contained 
in them, even if the molecular weight diminishes. Their power 
of combining with water increases with their solubility and their 
tichness in hydrogen, whether this be contained in the nitrogen 
radicle or the hydrocarbon.—On the creation of an International — 
Bureau of Bibliography, by M,. Mourlon. M. F. en 


Ilaeghen had proposed to the literature class of the Academy to 
initiate a movement for the compilation of a universal catalogue 
of public libraries. This proposal coincides with that for the 
establishment of a comprehensive and international catalogue af 
scientific papers, brought forward by the Koyal Society. M. 
Mourlon proposed the deputation of three delegates to confer 
with the other two classes of the Academy with a view towards 
co-operation with the Royal Society. —On the aurora borealis 
observed at Louvain on March 30, S94, by f°. Terby, The 
author points out the recurrence of the monthly period pre- 
viously observed in the appearances of February 28 and 
March 39.—Vaseular hyphw of the mycelium of the Autobasi- 
diomycetes, by Ch. van Bambeke. The mycelium in question 
always contains vascular hyphae, varying in number, distribution, 
dimensions, and form according to the species of mycelium, 
They are larger than ordinary hyphz, and are usually eylindrical, 
with occasional fusiform or claviform extensions. ‘They consist 
ofa thin, extensible, and elastic envelope containing a suh- 
stance which is usually homogeneous and highly refracting, but 
sometimes granular. They may be considered as a conducting 
apparatus playing an important part in the distribution of 
nutritive materials 


Symons's Monthly Meteorological Magazine, June. —The May 
frost of 1894. M. Symons publishes minimum temperatures in 
the shade, obtained from forty-six counties in England and 
Wales, in which the thermometer fell below the freezing point 
between the 2oth and 22nd May, In six counties minima of 
25° or lower were recarded, while on the grass, readings of 18° 
in Nottingham, and t9 in Stafford were registered. The 
readings were not excessively low for May, whieh has always a 
cold period about the middle or Jatter part, for during a frost 
in May 1S8gt these low temperatures were exceeded by abaut 
1. Letters from correspondents show that the wide-spread 
disaster to vegetation was eaused not so mueh by the lowness of 
the air temperature, as by the radiation, which was facilitated hy 
the clearness of the sky, while owing to the mildness am 
dampness of the weather previously the vegetation was mare 
forward and fuller of sap than usual, which trove and burst the 
eells by expansion. ‘he frost was, as usual, most severe in the 
lowlands, near streams, aud except in the north-east, where 
the temperature just touched 32°, none was recorded on the 
loglish sea-coast, 


SOCIETIES AND ACADEMIES, 


Lonpon. 

Royal Society, May 31.— Iropagation of Maynetisatian 
of Iron as affectel by the Electric Currents in the Iron.” By 
J. Hopkinson and 1, Wilson. 

Consider a solid, cylindrical electromagnet, it is well known 
that, in reversing the magnetising current, the induction does 
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not instantly reverse, but a certain time elapses before it again 
attains its full value, that it reverses at a later timeat the centre 
of the core than near its surface, and that the delay in reversal 
near the centre is due to the electric enrrents induced in the 
iron. The object of the present paper is to investigate these 
effects. 

The magnet experimented upon had a diameter of 4 inches, 
and formed a closed magnetic cirenit. Through a part of its 
length the cylinder of 4 inches diameter was formed of an iron 
core surrounded by two concentric, closely fitting tubes.  Ex- 
ploring coils of fine copper wire were bedded in the iron 
between the surfaces of the tubes. The currents induced in 
these exploring coils were observed when the current in the 
main cail of the magnet was reversed. 
eases last for over half a minute. 

Inferences can be drawn from these results as to the be- 
haviour of other diameters than 4 inches. Comparing two 
cylinders of different diameters, similar events occur, but at 
times proportional to the squares of the diameters of the 
cylinders. From this consideration ani the experiments, a 
jadgment is formed as to the effects of local currents in the 
cores of transformers and of the armatures of dynamo machines. 


June 14.—‘‘ The Effect of Mechanical Stress and of Magneti- 
sation on the Physical Properties of Alloys of Iron ard Nickel 
and of Manganese Steel.” By Herbert Tomlinson, F.R.S. 


Royal Meteorological Society, June 20.—Mr. R. 
Inwards, President, in the chair.—Mr. Kk. If. Scott, F.R.S., 
read a paper on fogs reported with strong winds during the 
fifteen years 1876-90 in the British isles. Out of a total of 
135 fogs, 108 were associated with cyclonic, and twenty-seven 
with anticyclonic conditions. The majority of the fogs occurred 
with south-westerly winds and with temperatures very close to 
the maximum for the day.—Mr. R. H. Curtis read a paper on 
some cbaracteristic features of gales and strong winds. After 
calling attention to the unsatisfactory state of anemometry, and 
after describing the ‘‘hridled’” anemometer at Holyhead, Mr. 
Curtis stated that the greatest foree of an individual gust which 
he had met with was registered in December 1891, and 
amounted to a rate of 11 miles per hour, which with the old 
factor would be equivalent to a rate of about 160 miles per 
hour. Gusts ata rate from 90 to 100 miles per hour have 
many times been recorded, but the usual limit for gusts may be 
taken to equal about So miles per hour, which on the old seale 
would he equivalent to about 120 miles per hour. Gales and 
strony winds differ in character very much; and as the result of 
a prolonged study of their general features, as recorded by the 
bridled anemometer, the author has been able to group them 
into three general classes. Ile then described those gales which 
are essentially squally in character, in which the gusts cons‘itute 
the main feature of the gale. [In an average gale the ordinary 
gusts follow each other at intervals of about ten to twenty 
seconds, while the extreme gusts occur at the rate of about one 
per minute. Another class of gales are those in which the 
velocity of the wind is tolerably steady. Inthe tbird class are 
gales which appear to be made up of two series of rapidly sue- 
eeeding squalls ; the one seties at a comparatively low rate of 
velocity, the other at a much higher one, the wind-force shifting 
rapidly, and very frequently from ome series to the other. Mr. 
Curtis also stated that, on looking carefully over the anemometer 


These currents in some | 
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records, he had not unfrequently found very distine'ly marked a | 


protonged pulsation in the wind-force, which recurs again and 
again witb more or less regularity, of perhaps twenty minutes 
or half an hour in some case:, and in others at longer intervals 
of about an hour, more or less. 


Physical Society, June $.—Drof. A. W. Riicker, F.R.S., 
President, inthe chair. Prof. Ramsay, in opening the discussion 
onexperiments on the relations of pressure, volume, and tempera- 
ture of rarefied gases, by Mr. E. C. C. Bily and himself, re- 
capitulated the chief pointsin the paper, Silestiain, in 1873, and 
Mendeleef, in 1875, he said, had both found that gases become 
less campressible than Boyle’s law would give, as rarefaction 
proceeds. Amagat, in 1853, examined the subject, and con- 


eluded it was impossible to make measurements sufficiently | 


accurate to decide the question one way or the other. In 1386 
Bohr investigated the compressibility of oxygen, and found! its 
behaviour abnormal about © 7 in.m. pressure. Van der Wen's 
experiments (1889) led him 10 conclusions opposite to those of 
Siljestrom and Mendelcef, and those of Melander (1892) gave 
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support to Van der Wen’s results. To decide the question at 
issue the authors took up the subject, and their results contirm 
the conclusions of Siljestrom and Mendeléef. They also prove 
that oxygen behaves abnormally about 0°75 m.m., as found by 
Bohr. Prof. Perry said some of the terms used in the paper 
required alteration. The word ‘‘elasticity”” was employed in 
several senses ; sometimes being used to denote ‘‘ fv,” the pro- 
duct of pressure and volume, whilst at others its ordinary mean- 
ing was intended. We did not quite understand the connection 
between 7 7 and the thermal expansion, to which the authors 
refer at the end of their paper. Taking Ostwald’s equation for 
gases (~ + a) v = Ryé, he proceeded to show that the coefficient 
of expansion would be constant whether fv was constant or 
not. Dr. Burton said he hal been accustomed to think as 
pressure was reduced gases approached the simple or ‘‘ perfect” 
state. It was very desirable that similar experiments be made on 
other gases, to ascertain if any had constant coefficients of expan- 
sion. ile failed to see why the internal energy should increase 
as the pressure decreases, unless, under these conditions, energy 
travels more by radiation than by conduction or convection. The 
President, speaking of the adhesion of gases to the surface of 
glass, suggested experiments on the effects produced by varyio.s 
the ratio of the surface to the volume of the gas. On the subject 
of distribution of energy he was inclined to agree with Dr. 
Burton’s view, rather than with the author's suggestion. One 
would not be led by @ prforf reasoning to expect that the internal 
energy would increase with decrease of pressure. Prof. Ramsay, 
in reply, said that in the experiments on oxygen at about 0°75 
m.m, pressure, the greater part of the gas was sometimes found 
in one McLeod gauge and sometimes in the other. Only after 
standing seventy-eight hours did the quantities trapped in the 
two gauges become equal. The only explanation they coult 
think of was that the temperatures of the gauges might not have 
been absolutely the same. Speaking of the suggested increase 
of internal energy with decrease of pressure, he said Prof. 
Dewar’s experiments tend to show that there was little con- 
duction through vacuous spaces. The President thought Dr. 
Bottomley’s researches had shown that radiation also falls off 
rapidly as the pressures become very small.—Owing to the 
absence of Captain Abney, the exhibition of photographs of 
flames, which had been announced, was postponed. A paper on 
the isothermals of ether was read by Mr. Rose Innes. Taking the 
important linear law p = 6 T — @ connecting the pressure and 
temperature of substances (liquid and gaseous) at constant 
volume, given by Ramsay and Young (/%z/. Wag. vol. xxiii. 
p. 436), and subsequently confirmed by Amagat and Tait, 
the author has endeavoured to express the constants / and @ in 
terms of the volume 7. Using the results of Ramsay and 
Young’s experiments on ether, because they extended over a 
large range of volume (1 ‘9 to 300), the following formule were 
found to yive the best approximation, viz. 


23, 300,090 
w+ L105 vu" 
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‘Tables and curves accompany the paper showinz that for 
volumes between 6 and 309 the agreement of calculated and 
observed values of # do not differ more than can be aceounted 
for by errors of experiment. For volumes less than 5 the 
formula for f gives numbers quite wrong. In searching for a 
physical basis for the expressions for and athe author puts & 
for vin the above formula, / being the side of a cube whose 
volume is 2. “Fhe expression for / then becomes 


aa A 
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Writing the coefficient of T in the form ewe the 


author goes on to show that this form might be expected if the 
molecules had fimte dimensions, for the number ot impacts on 


the faces of a cube would be increased in the ratio ) ? where 


c is a quantity depending on the size of the molecules.  In- 
genious arguments suggested by Van der Waal’s remark that his 
formula must not be pushed beyond the point where the actual 
volume is less than eight times the volume of the m rlecules, 
lead the author to infer that for ether this limiting volume 1s 
somewhat above 6. Ilence he would not expect his (Mr. Rose 
Innes) formula to hold below this volume. The formula for a, 


216 


the ‘internal pressure,” 1s explained on the supposition that a 
'eskin” effect exists between the matter in the vessel and the 
boundary layers. By clearing expression (3) of fractions the 
author shows that the shape of the isothermals are represented 
by an equation of the seventh degree in /, whieh cannot have 
more than three positive roots, and thence infers that isothermals 
are no: necessarily represented hy cubic equasions, as is so ue- 
times assumed. Prof. Ramsay said Mr. Rose Innes’ formula 
was much more satisfactory than that of Van der Waal’s, which 
was at best only a rough approximation. The President objected 
to the use made of the word “discontinuity "' in the paper, as 
being yuite different to its precise mathematical meaning. Ile 
also pointed out that the author's arguments respecting the effect 
of finite molecular dimensions was much less general than that 
of Van der Waal’s. Although the new formula agreed with ex- 
periment over a longer range of volume than that of Van der 
Waal's, it would not be safe to argue beyond the range of the 
experiments it represented. 


PARIS. 


Academy of Sciences, fune 18.—M. Loewy in the chair. 
—t(1n the satellite of Neptune, by M. F. Tisserand.—The prin- 
ciple of maximum work and entropy, by M. Berthelot. A 
general discussion of the theory of maximum work, treated 
under the heads—(s) Chemical action and the disengagement of 
heat ; “2 the principle of maximum work ; (3) entropy ; (4) 
a compari-on of the consequences of the principle of maximum 
work and those of entropy. —Note on Prylitnm pulchritfolium, 
hy M. Sappey. The author showsthat Piylitum pulchrifolium 
exhibits only a superficial resemblance to leaves, and is a true 
insect in all essential particulars.—On the /yvosaurus Cheves- 
fend, by M. A. Pomel. This fossil reptile is the same as that 
deseribed by M. Phil. Thomas as Crocudilus phosphaticus. It 
is not a crocodile, and should perhaps be termed yrosaurus 
phorphaticeus.—On the astronomical observations made at Ahas- 
touman by M. de Glasenapp, direetor of the St. Petersburg lm- 
perial Ohservatory, by M. Loeewy.—A memoir was presented on 
a theoretical study of the elasticity of metals, by M. Felix Lueas. 
—solar observations made during the first quarter of the year 
1894. by M. P. Tacchini. .\ progressive diminution in spots 
and facula has been recorded.—Researches on continued (rac- 
tions, by M. Stieltjes —On four connected solutions of the 
problem of transformation relative to the elliptic function of the 
third order, by M. F. de Salvert.—The expression of the num- 
ber of classes deduced from the transformation of elliptic 
funetions, by . de Seguier.—On the surfaces capable 
of forming, by a  heheoidal displacement, a  famrlle 
de Lamé, by M. Albert Petot.—On a system of 
chromato-diatonie gamuts, by M. Edmond de Polignae.— 
The detection of traces of chlorine, hy MM, A. Villiers and 
M. Fayolle. The chlorine is liberated by permanganate in 
presence ol solphurie acid, and shows, even in small traces, a 
fine colouration becoming red violet when treated with the 
following reagent in excess: saturated aqueous solution of 
colourless aniline 100 cc., saturated aqueons solution of ortho- 
toluidine 20 ce., and glacial acetic acid 30 ec.—On the emetics, 
by M. Ie. Maumene.—Preliminary notice on a meteorite of a 
type distinet from the ordinary stony meteorites, by M. G. 
Ilinrichs.—On the irfluence of fluorine cimpounds on beer 
ferments, hy M. J. I-ffront. It is shown that ferments which 
have gradually become inured lo the action of fluorine com- 
pounds give nore aleohol and less glycerine and suceinie acid 
than crdinary yeast from a given quantity of gluease.— Anat my 
of the digestive tube of Hymenoptera, hy M. Bordas.—On the 
presence of a thread cell in the spores of Muierasporidisx, by M. 
V. ‘Velshan. The author concludes that the Micerosporidie 
shoult] telong to the group of the Myxasporndir, as their spores 
pretent the same characteristics. —On the structure of the plants 
of Spitzherzen and of the island of Jan Mayen, by M. Ga-ton 
Vonnter. The following canclusions have been formulated :— 
(1) Arctse pants as compared with Al ane plants of the same 

peers are thicker and present a differenuated structure, and 
contain mere numerous lacunw ; (2) the greater humidity of the 
air and the diflerent character of the light play the principal 
partin this adaptation of Aretie plants. —Vhe gommose bactilaire 
of vines, hy MAM. Prillieux and Delacroix. Cur the pre-ence of 
remains of Foranunifer® in pe -Cambran rocks of Briltany, 
by M. L. Cayeux,—Impermeability of healthy epithelium 
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to drugs and poisons, by MM. Boyer and L. Guinard.— 
Regulation of thermogenesis by the cutaneous action of certain 
alkaloids, by MM. L. Guinard and Geley. 
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A LABORATORY FOR PHYSICAL AND 
CHEMICAL RESEARCH. 


T is now about twenty years since the Duke of 
Devonshire’s Commission pointed out that the needs 
of chemical and physical investigators, upon whose work 
our national industries so largely depend, were entirely 
neglected by the Government. 
lavished that artists may have all they require ; biology 
and archeology have been well equipped, and students of 
literature have been provided with the finest library in 
the world ; but such is the chaos and disorganisation of 
our scicntific system that many industries are languishing, 
and some have already left the country because those who 
are able to foster them by making new discoveries find 
absolutely no help, and have neither places to work in 
nor instruments to use, although the sum which the 
Government has not hesitated to give for one picture 
would have been more than is needed to correct a con- 
dition which is really disastrous from the national point 
of view. 

We rejoice to learn that this state of things, so little to 
the credit of successive ministries, is now to be partially 
corrected by the munificence ofan individual, Dr. Ludwig 
Mond, one who, though not an Englishman by birth, has 
already aided English science by large endowments in 
other directions. 

We learn from a communication which we have re- 
ceived from the Royal Institution,that Mr. Mond last year 
bought the large freehold house, No. 20 Albemarle Street, 
contiguous to the Royal Institution, and formerly the 
residence of the Earl of Albemarle, and has resolved to 
convey it in fee simple to the Royal Institution. He 
further propases to defray the whole expense of convert- 
ing it from its present uses into a laboratory of chemical 
and physical research, to be called the Davy-Faraday 
Research Laboratory, and of equipping it with everything 
needful for the conducting of scientific research upon a 
large scale. In addition to this, he proposes to endow 
the new laboratory first with an income sufficient to 
defray all local expenses ; and, secondly, with a further 
and of course much larger inzome, sufficient to pay the 
salaries and incidental cxpenses of a trained scientific 
staff. ; 

Mr. Mond thus realises an idea which engaged the 
attention of Faraday and Brande and the managers of 
the Royal Institution half a century ago. In the year 
1843 a proposal was made to establish at the Royal 
Institution a school of practical chemistry, which was 
not only to give practical and systematic instruction to 
Students, dv/ was also to provide a place where original 
researches could be conducted by tndtviduals skilled in 
manipulation, and where the professors could work out 
their problems hy the aid of many qualified hands. 
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Money has been freely | 
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laboratory can only very rarely command; and surely 
this need exists nowhere to a greater extent than in 
England, and nowhere can sucha laboratory be expected 
to bear more abundant fruit than in this country, which 
possesses such an unrivalled record of great scientific 
researches, which have emanated from private labora- 
tories not connected with teaching institutions, and 
amongst which the laboratory of the Royal Institution 
stands foremost, and has kept up its reputation for 
nearly a hundred years. 

“Tt has been my desire for many years to found a 
public laboratory which is to give to the devotees of 
pure science, anxious and willing to follow in the foot- 
steps of the illustrious men who have built up the proud 
edifice of modern science, the facilities necessary for 
research in chemistry, and more particularly in that 
branch of the science called physical chemistry. 

“] have come to the same conclusion as the promoters 
of the scheme of 1843, viz, that such laboratory would 
still have the greatest prospect of success under the zegis 
of the Royal Institution, that in fact it would be the con- 
summation of the work which this great Institution has 
been fostering in its own laboratory, witb such remarkable 
results, by the aid of the eminent men whose services it 
has always been fortunate enough to procure. 

“As only want of space prevented the Royal Institu- 
tion undertaking this task fifty years ago, I took the 
opportunity which offered itself last year of acquiring 
the premises, No. 20 Albemarle Street, adjoining the 
Institution. This property I found very suitable for the 
purposes of such a laboratory, and large enough to 
afford, besides, facilities to the Royal Institution for a 
much needed enlargement of its present laboratory and 
its libraries and reception rooms, which |] should with 
great pleasure put at the disposal of the Institution. 

“Being convinced that the managers of the Royal 
Institution wiil give all the encouragement and aid in 
their power in the foundation and working of such a 
research laboratory, ] hereby offer to convey to the Royal 
Institution the freehold of No. 20 Albemarle Street, and 
also the lease | hold from the institution of premises 
contiguous thereto, to be held by them for the purpose of 
a laboratory, to be named ‘ The Davy-Faraday Research 
Laboratory of the Royal Institution,’ and also for the 
purpose of providing increased accommodation for the 
genera! purposes of the Royal Institution, as far as the 
available space will allow, after providing for the require- 
ments of the research laboratory. 

“| also offer to make, at my own expense, all structural 
alterations necessary to fit the premises for these 
purposes, and to equip the Davy-Faraday Research 
Laboratory with the necessary apparatus, appliances, &c., 
and to make such further adequate provision as will hold 
the Royal Institution free from all expense in connection 
with the premises and the working of the said 
laboratory. .... 

“TY am aware that my offer will not provide for the 
third object of the scheme of 1843, viz. to enable the 
professors to work out their problems by the aid of many 
qualified hands ; but | trust that if the laboratory which 
1 offer to found proves successful, others will come 


| torward who will supply the means for attaining this end, 


by the foundation of scholarships and bursaries to 
qualified persons willing to devote themselves to 
scientific work and not in a position to do so without 


| assistance.” 


In a letter addressed to the managers of the Royal — 


Institution, Mr. Mond writes :— 


“JT have felt that the need for such a laboratory has 
become greater and greater since the work of the 
Scientific investigator has become more and more substle 
and exact, and, in consequence, requires instruments of 
precision and a variety of facilities which a private 
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It is almost impossible to overrate the importance of 
the results which may be expected to naturally follow this 
noble endowment. The new Institute will not fill the 
gap to which we have previously referred, but it will em- 
phasize its existence. It will not fill it because we sup- 
pose that when it is In full work it will not hold as many 
workers as are to be found in some of the research 


L 


laboratories which form an integral part of many 
industrial establishments on the continent. 

Further, here at last we have from one who is both a 
practical man of affairs and a successful student of 
science, a distinct endowment of research such as was 
advocated now many years ago to deaf ears. 

We believe that Dr. Mond'’s noble endowment, for 


which all true lovers of science must thank him, will | 


have far-reaching etfects. 


THE HISTOLOGICAL INVESTIGATION OF 
Di SLOAN Sle 


Metiods of Pathological ITistolozgy. By C. von Kahlden. 
Translated and edited by H. Morley Fletcher, M.D. 
With an introduction by G. Sims Woodhead, M.D. 
(London: Macmillan, 1894) 


] ISTOLOGICAL methods have become so perfected 
during recent years that we are apt to forget that 
there was an age of discovery when microtomes, special 
dyes. cello'din and paraffin were unknown. In the days 
of Max Schultze, of Schwann and Virchow, tissues were 
cut free-hand with an ordinary razor; for the purpose of 
embeddiay, pieces of carrot and liver were used, and 
stains were not dreamt of. Solutions of salt, acetic and 
mineral acids and todine were the only reagents employed, 
and gradually carmine came in use. Yet that age 
turned out its heroes in such men as von Biier, Remak, 
Schwann, Max Schultze, Johannes Muller and Virchow, 
who with tools and media which we are unable to use 
now, observed appearances and processes which have 
remiined the corner-sto1es of normal and morbid 
histolozy. We are apt to forget their deeds as being 
antiqiite 1 Grardially stains were introduced, and these 
lel to fresh discoveries. Dr. Klein’s work on histology, 
besun in Stricker’s laboratory, isa permanent testimony 
of what a practised hand can do without our modern 
nv rotames, embedding methots, and multitude of stains. 
Hitmatoxyline and carmine were the only dyes used. 
S nce then various kinds of microtomes, simple and 
complicated, have been designed, and every laboratory 
PIs-e55€> apparatus for cutting in paraffin, celloidin or 
ice, an | instead of two simple stains, almost numberless 
reigeats are a necessity for the modern worker. 
On realing Dr. Morley (Fletcher's edition of von 
K wthhien’s book on “ Meth.1s of Pathological Histolozy,” 
we cainno’ help beng struck with the great strides made 
in hitologzical fe Anezue. While fully acknowledging 
the brilliant work of our predecessors, and even re- 
grettiog thit the smpler methods of examination of 
iavtained tmse5 hive practically been forzotten, we feel 
that exery h otolosist, however molest, shonld make 
Vimself acquainted with the as fecharor of microtomy. 
With simple methods it is possible only to study simple 
prvesses, ard these often with difticulty. The minute 
s ricture of the nervous tissues in health or disease, the 
phological changes of the blood or of infective lesions, 
ean only be approached, if the necessary staining 
metho Is hive been Fally mistered. Stains ate chemical 
rewents, wal their a tion must be properly appreciated 
There exit tn oir m deta large number of * histologists ” 
who have ac istomed themselves to one stain, and what- 
ever comes into their hands is treated tn the same mannen 
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and they even acknowledge their inability of recognising 
tissues or lesions stained in any other way. Carmine 
specimens often trouble those who have become the 
slaves of hzematoxyline. We cannot sympathise with 
them; their methods are at fault, and they have not 
appreciated the value and raefson d'etre of staining. 
Many great and important discoveries have been made 
by morbid histologists such as Weigert, Ehrlich, and 
others, by methods which at first sight appear to be 
empirical, but are based on sound chemical principles, 
discoveries which have proved as useful to the physi- 
ologist and anatomist as to the pithologist. It is von 
Kahlden's merit to have collected the most important 
histological methods, previously scattered and hidden 
away in archives and journals, and thus to have made 
them more accessible ; and we are indebted to Dr. 
Morley Fletcher for having given us a readable English 
translation of a work which rightly enjoys great 
popularity abroad. 

The few critical remarks which we shall make apply 
chiefly to the German original. The methods of 
embedding in parattin and celloidin, and of preparing 
sections by means of freezing, are well described, and if 
to some the hints given appear incomplete, it should 
be remembered that as the work is meant to be a guide 
for the patholozist, some knowledge of histological 
methods may reasonably be assumed to exist. The 
Cambridge rocking microtome was deserving of more 
than a short reference, at least in an English edition, for 
with us paraftin is much more en vogue for delicate work 
than celloidin. A few notes might have been added 
stating for what tissues and stains each embedding 
method should be used, for the inexperienced have 
generally ditficulties in deciding how to proceed with 
tissues supplied to them for examination. For the 
staining of bacteria in tissues, for instance. the paraffin 
method is the only satisfactory one. ‘he “metal lifter” is 
apiece of rough apparatus we object to, and recommend 
a strip of cigarette paper as being the most delicate 
carrier for transferring sections fram water or clearing 
medium to the slide. Under ‘double staining ’ no allusion 
is made to acid fuchsine, a most selective and beautiful 
stain. We have little to add to the section on bacterial 
staining, but venture to offer an important suggestion. 
When examining for bacteria in albuminous or gelatinous 
media, it is advisable to remove the ground substance by 
means of acetic acid. From personal experience we do 
not agree that Gabbet's method is the best for the 
detection of tubercle bacilli in sputum. Zieh I's and Van 
Ketel’s methods are far more certain. In the latter the 
bacteria are previously treited with carbolic acid, which 
destroys them, so that there is no danger of disseminat- 
ing infective matter, while at the same tune the stainiag 
power of the micro-organisms is greatly increased. 
Carbolic acid should be added to all microbie material, 
so as to avoid all possible risk of infection. Moreover, 
treated in this manner any material may be kept 
indefinitely for histological examination. 

The chapter on bload examination is excellent, and 
must prove extremely useful also to the physician. The 
systematic study of the blood at the bedside is still too 
much neglected in this country, though in cases of 
anemia it is of the utmost importance, and without a 
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complete knowledge of the same, a certain diagnosis 
is often impossible. For this reason we should have 
liked to see a fuller account of the methods of examining 
blood for the p/asmodrum malarie, for we feel certain 
that the inexperienced would not succeed with the 
meagre instructions given on page 109. The foot-note 
on page 115 is not clear, if correct. For purposes of 
simple diagnosis cover-glass preparations of blood 
should be stained “with a solution of alcohol-soluble 
eosine (‘5 gramme in 100 cc. of 50 per cent. alcohol),” 
and not “ with a 50 per cent. alcoholic solution of eosine,” 
which would overstain everything. The summary of 
the methods used for the histological examination of 
the nervous system is perhaps the best part of the book. 

So far our remarks apply to the work of von Kahlden. 
Dr. Morley Fletcher as translator and editor has done 
his share creditably. The editorial notes on the whole 
will be found useful, and in future editions we would 
suggest to raise them from their position at the foot of 
the page, and incorporate them with the text, at the same 
time adding others, so as to render the book entirely in 
keeping with English histological teaching. The idea 
of a book for the pathologist isso good that it should 
stimulate the editor to perfect it, all the more as there is 
no other work in the English language which serves 
the same purpose. Dr. Sims Woodhead’s well-known 
manual will always remain a favourite book with the 
ordinary student, but as a compendium of descriptive 
morbid histology rather than a laboratory guide. 

A. A. KANTHACK. 


NATAL ASTROLOCY. 


A Treatise of Natal Astrology. By G. Wilde and J. 
Dodson. To which is appended ‘The Soul and the 
Stars.” By A. G. Trench. (Halifax, Yorks: The 
Occult Book Company, 1892.) 


HREE authors have therefore combined to produce 
this work ; and to accept a brief, either on behalf of, 
or in opposition to, a work exhibiting so much erudition, 
is to undertake a heavy responsibility. The peculiarity 
of your astrologer is that he is so heartily in earnest. 
He, with a faith that no disaster can overturn or con- 
tradiction disturb, believes his results are as certain and 
as unquestionable as the astronomy on which he relies 
for his calculations and configurations. He, worthy man, 
asks to be taken seriously, and society as a rule declines 
to accept his deductions and explanations otherwise than 
as literary curiosities. ut his day of triumph and reward 
may be approaching, for in the preface it is distinctly 
asserted that the production (and presumably the sale) 
of this kind of literature is on the increase. This is 
curious, if it be true. What have the promoters of 
primary education and the machinery of the School 
Board to say to the assertion that ‘‘the literature of 
astrology is to-day more perused than that of any other 
natural science”? ‘The authors cannot be angry with 
anyone for saying that such an assertion is as true as 
that the positions of the planets and luminaries decide 
the health of a person (p. 86). 
It is only honest to confess our inability to do justice 
to the aims and ambitions of those who read the future 
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in the skies. We need an exponent on whom the mantle 
of the late Prof. De Morgan has fallen. Of men who have 
enjoyed a reputation for sound mathematical knowledge, 
he is the only one, that occurs tous atthe present moment, 
who has found leisure or inducement to make a serious 
study of the peculiar tenets of the astrologer. And after 
an examination, which was no doubt thorough and ex- 
haustive, it is believed that he decided that there was no 
ground for the conclusions drawn by the students of 
horoscopes, a decision to the truth of which many will 
subscribe, who have not the same means and the same 
knowledge to guide them. But we have been told, and 
let us hasten to add the fact for the satisfaction of the 
votaries to this “science,” that he did not pronounce this 
sentence till after three manths’ study. If three months 
were necessary to convince a De Morgan of the useless- 
ness of further prosecution of this occult inquiry, it need 
be no wonder that a much longer period, embracing pos- 
sibly a whole life-time, is in some cases necessary before 
a less cultivated and less gifted man can escape from the 
ensnaring meshes of a fascinating delusion. The authors 
of this book have not yet issued from the realms of dark- 
ness and recognised the inquiry as a curious, it may be 
an absorbing, but certainly a misleading study. Norare 
they likely to gain enlightenment, for their methods of 
inquiry and examination are imperfect and deceptive. 
Their process seems to consist in the examination of 
many cases, and the exhibition of those which favour, or 
seem to favour, the conclusions drawn from the horo- 
scope. The story of Dryden’s sons is served up for our 
edification, and a tale is told of a gentleman who married 
at the age of fifty and went to Italy, which it is thought 
by the authors ought to carry conviction to the uncon- 
verted. How many menina year do marry at fifty and go 
to Italy for a honeymoon ? But averages or coincidences 
are alike disregarded by the student of horoscopes. 
“The successes of a science,” say they, “establish it, 
while the failures cannot disprove it. The practice of 
medicine is recognised because of its successes, and not 
rejected because of its failures.” This isa very curious 
remark, and apparently an oversight by the authors. 
What success or what failure can there be for medical 
science when men’s health and condition are regulated 
by the position of the stars and planets ? 

But apart from the question of the usefulness or the 
worth of astrology, about which the authors wax eloquent, 
and with whom of course it ts absolutely usetess to 
argue, they have produced a book not without interest. 
Astrology is a study which has occupied men’s minds 
for many ages, much time and ingenuity have been 
devoted to it, and the student of science or of human 
nature might very well like to know what were the 
methods by which these men worked, what was the 
character or the mcasure of the success that supported 
them in their labours, and urged them on, in days when 
planetary ephemerides did not exist and astronomical 
calculation must have been difficult. Mepler is perfectly 
frank about his horoscopes—he worked them for his 
daily bread, and despised himself for doing it ; but others 
certainly looked for success, undaunted by disappoint- 
ment and failure. ‘“lloroscopes,” and “cusps,” and 
“houses,” and “malefics,” and what not, constitute a 
jargon that many an one might like to have explained 
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and to know something about. without pledging himself 
to the accuracy of the conclusions which the experts 
draw. In this book he will find the definitions and the 
grammar of the subject lucidly explained, and if he be 
at all familiar with the use of planetary tables and 
understand that much ridiculed but nevertheless valuable 
science ‘the use of the globes,” he will be able to 
construct, or rather to erect, a horoscope with 
certainty, and perhaps edification. Naturally, I have 
experimented in my own case, but I cannot say that the 
result has thrown a great deal of light, either on my 
character, my circumstances, or my future condition, on 
all points of which I expected information. But I have 
learnt one caution, that it is not desirable to operate on 
anyone, in whom we may be interested, indiscriminately, 
because the result may not be flattering, but is apt to be 
even disagreeable. A cynic might suggest that since 
there are more failures than successes in the world, it is 
necessary to connect a preponderance of gloom and dis- 
appointment with planetary configuration. It seems 
especially that Uranus is responsible for much that 
could easily be dispensed with,and one cannot help con- 
gratulating those who lived before his presence and 
influence were discovered, But if this is our flippant 
view, the authors, on the other hand, regret that the older 
astrologers were without the guidance that a knowledge 
of the motions of Uranus and Neptune could have 
afforded, and recognise the possible existence of yet 
unknown planets, that not only shape our destinies but 
also disturb the accuracy of astrological prediction. 
There is, however, no hint that the theoretical determina- 
tion of horoscopes compared with the observed facts of 
individual life will in time lead to the assignment of the 
position of a hypothetical planet, as the perturbations of 
Uranus revealed Neptune. 

Not a small portion of the book is taken up with the 
descriptinn of the horoscopes of distinguished men. 
How far they support the contention of the authors, and 
can be quoted as successes in astrological inquiry, must 
be left to a closer student of them and of history than | 
can claim to be. Mr. Gladstone, it seems, was so in- 
discreet as to admit that he was born about breakfast 
time. That might seem a sufficiently vague indication 
in these days, but, nevertheless, his horoscope appears in 
this gallery ; but whether his admirers or his opponents 
will best agree with the estimate of character drawn, is a 
matter of doubt. Weare sure only a few willsee that 
the fact that the tail of Capricorn, said to bring danger 
from beasts, conjoined with Mars, affords an explana- 
tion of the ‘“‘historic attack upon Mr. Gladstone by a 
cow.” The incident of the yinger-bread-nut is apparently 
stul unexplained. 

‘The book conclu Jes with a reprint from the Oniversrty 
Magsine of 1880, of Mr. Trent's paper on “ The Soul 
and the Stars.’ Weare tald in the introduction that the 
original grew out of a controversy an the topic af reincar- 
nation, forsooth, and further that it is commended to the 
reider’s indulgence as an honest attempt to elucidate a 
subect which ninety-nine out of a hundred understand 
just sufficiently to misunderstand. flaving no elaims to 
be the hundredth man, we must Jeave this honest attempt 
with a simple reference for the benetit of those who are 
in‘erested in the subject. Shing 165, UE 
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NAVAL ENGINEERING, 


Elementary Lessons in Steam Machinery and the Marine 
Steam Engine. By Stati-Engineer J. Langmaid, R.N., 
and Engineer H. Gaisford, R.N. «London; Mlac- 
millan and Co., 1893.) 

HIS work consists of a series of elementary lessons 
in steam machinery, and a short description of the 
construction of a battle-ship, intended for the use of junior 

students, and especially for the naval cadets in H.M.S. 

Britannia. The syllabus of subjects is based on the plan 

adopted by the Science and Art Departinent. 

The first lesson relates to exact measurements, by the 
use of standard rules and gauges ; the meaning of strain, 
stress and strength, factor of safety, &c. ; the second and 
third upon the metals used in machineryand shipconstruc- 
tion; the fourth and fifth upon rivets and rivetted joints, 
and various kinds of screws; the sixth, seventh, and eighth 
upon shafting, shaft-bearings, and toothed gearing; the 
ninth upon friction ; the tenth, eleventb, and twelfth upon 
stuffing-boxes, packing, pipe-joints, valves, cocks, and 
pumps ; the thirteenth to the eighteenth upon boilers and 
boiler mountings ; and the nineteenth to the twenty- 
fourth upon the principal component parts of the marine 
engine, the indicator and indicator diagrams, and screw 
propelicrs. The last one contains a short description 
of the construction of a battle-ship. 

These lessons appear well adapted for imparting to 
junior students a simple course of instruction, as a 
preliminary to a thorough study of marine engineering, 
which is the object the authors had in view. They are 
illustrated by well-executed and instructive sectional 
drawings of boilers and marine engines, and with sketches 
of many of the principal details of boiler and engine 
work. These include a very useful sketch, for a young 
student, of a section of cylinder, with movable piston and 
slide valve. There are also two very clear views of the 
triple-expansion engines fitted to H.M.5, Safpho and 
Scyila, which are representative of a large number of 
engines in the Navy, these ships being two out of a class 
of wenty-nine that have been recently built under the 
Naval Defence Act of 1889. 

The terms strain and stress might be dealt with more 
accurately than is done on pages Sand 9. Strain is de- 
fined as change of form due to load, and stress as the 
force or forces producing the strain. ‘Tensile strain is 
then deseribed as “‘a sfess that tends to stretch the body 
acted upon”; and we find the various kinds of stress 
described as follows : Tensile s/razn, compressive séress, 
torsional or twisting force, bending force, and shearing 
force. The want of exactness in the use of these terms 
might easily be corrected. We observe that the thick- 
nesses of the shell-plates of large marine boilers are 
stated to be rin. to 1] ins. In the largest marine boilers, 
however, the shell-plating exceeds 14 ins. 

The description of the construction of a battle-ship is 
very brief and general, but it serves at least to call atten- 
tion to a very useful “ Text: book of Naval Architecture ” 
by Mr. J. J. Welch, formerly instructor at the Royal 
Naval College. In speaking of the division af a battle- 
ship into water-tight compartinents, itis stated that “ the 
total number of water-tight compartments is considerably 
over one hundred ; several of them might fill without 
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affecting the safety of the ship, provided they were not 
so situated as to cause the ends to be submerged, or the 
ship to capsize.” It is surely, however, the object of the 
naval constructor to obtain such a relation between 
water-tight subdivision and the stability of a ship, both 
transverse and longitudinal, as would prevent capsizing, 
or going down head or stern first, if a few small compart- 
ments were filled wherever these might be situated. With 
regard to bilge keels, also, it is stated that they are gener- 
ally fitted for about two-thirds of the length of a ship. 
The usual length is, however, from one-third to one-half. 

{t might appear hypercritical to call attention to such 
points as the above when dealing with a work that is so 
well adapted for the elementary purposes which the 
authors designed it to serve; especially as these do not 
affect the principal lessons that deal with those me- 
chanical details and elements of construction that junior 
students require to be instructed upon. 
mend the book to the diligent attention of those for 
whom it has been prepared. 


OUR BOOK SHELF. 


The Yoruba-speaking Peoples of the Slave Coast of 
West Africa; thetr Religion, Manners, Custonis, 
Laws, Language, &c. ‘With an appendix contain- 


ing a comparison of the Tshi, Ga, Ewe, and Yoruba | 


Languages. By A. B. Ellis. (London: Chapman 


and Hall, 1894.) 


THE late Colonel Ellis, whose death was almost simul- 
taneous with the publication of this book, had devoted 
long and earnest attention to the study of the West 
African tribes, amongst which his military duties led 
him. This volume completes and brings into focus his 
life-work. Like the previous volumes on the Tshi- and 
the Ewe-speaking peoples, it is a contribution to anthro- 
pology of the very highest order, combining the enthu- 
siasm of a student and the literary power of a cultured 


scholar with the simple and unobtrusive directness of 


the soldier. Colonel Ellis touches no controversy, and 
records, with no more commentary than is necessary to 
do justice to the narrative, the facts of his own obser- 
vation. The book begins with an excellent geographical 
and historical summary of the Yoruba country and people, 
goes on to consider their deities, priests and super- 
stitions, and the laws and customs which prevail, and 
concludes with the citation of 250 Yornba proverbs, 
many of them worthy mates of those of Solomon, and a 
series of folk-lore tales, in which we see the origin of 
many of “ Uncle Remus's” best stories. 

As the Tshi tribes represented the lowest stage of 
primitive culture, the Yoruba represent the highest, 
having fairly emerged from animism into polytheism. 
The similarities in their mythology to that of the Grecks, 
and in their customs to those of the early Hebrews, are 
in many instances remarkably close. In municipal 
government they show considerable enlightenment, 
having a female functionary, the ‘ Mistress of the Streets,” 
to deal with all disputes between women, only those 


which she is unable to settle being passed on to the Ba/e | 
| &c., modifications in the chain line methods have to be 


orcivil governor. They are observant of the phenomena 
of nature, calling Sirius the canoe star, as it is believed 
to be a guideto canoe-men. The Milky Way is called 
“the group of chickens,” the clearer stars being the 
hens ; while Venus, according to the position in which it 
appears, is known as the morning or evening star, or 
when near the moon as “the moon’s dog.” The 
Yoruba calendar is based on the lunar month, and it is 


interesting tonote that while the Tshi- and Ga-speaking 
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people divide this period into fonr weeks of seven days 
with some odd hours, the Yorubas count six weeks of five 
days minus a few hours. All the tribes commence the 
reckoning of the day with the evening, the first day of 
each month being reckoned from the appearance of the 
newmoon. The first day of each group of five is held 
as a day of rest, and looked upon as generally unlucky ; 
but the follower of each of the recognised gods must 
observe another day of rest also, on which those not 
worshipping the same deity are at liberty to work. 

The appendix to the book is an elaborate philological 
treatise in the form of a comparison of the grammar and 
vocabularies of all those West African languages which 
Colonel Ellis had minutely studied. 


A Handbook to the Study of Natural History, for the 
use of Beginners. By various authors. (London: 
George Philip and Son, 1894.) 


STUDENTS of science are usually inspired with the 
desire to create in others an enthusiasm for the pursuit 
of natural knowledge. This fact probably explains why 


Lady Isabel Margesson, who has edited the 
book under review, had the laudable ambition of “ putting 
before the Beginner a clue tothe many paths of the some- 
what bewildering labyrinth called Natural Science.” To 
carry out her idea, she procured persons to write short 
descriptions which could be used as finger-posts point- 
ing the way to the acquisition of knowledge concerning 
all manner of living things, of minerals, &c., and, to the 
whole, Sir Mountstuart Grant Duff has contributed 
an introduction, in which he expatiates upon the book’s 
inception and the qualifications of the authors of the 
various parts. Lady Isabel’s plan may appear excellent 
in the abstract, but its realisation is not deserving of 
much praise. We venture to say that there is scarcely a 
section in the book exactly meeting the requirements of 
beginners. Scientificnamesare frequently given without 
any explanation, and the beginner is led into the maze of 
botanical nomenclature before he is told how to dis- 
guish the parts of plants. One or two of the authors have 
confined themselves to describing the spirit in which 
their branches of natural science should be wooed in order 
to be won; others give descriptive lists of books suitable 
for sequential reading ; while a third section devote their 
space to methods of work. When fourteen writers assist 
in making a book, inequality may be confidently expected. 
Thus it is that Lady Isabel’s idea has not crystallised 
into a very symmetrical form. 


Surveying and Surveying Instruments. (The Specialists 
Series). By G. A. T. Middleton. (London: Whittaker 
and Co., 1894). 


THE contents of this book have already appeared 
in a series of articles in the Butldéng News, but there 
is no doubt that in book form they will be found more 
serviceable to readers in general. The articles in ques- 
tion deal in a practical way with the methods of pro- 
cedure adopted in surveying, and with the descriptions 
of the different instruments employed. ‘The first chapter 
treats of surveys with chains only; here the author gives 
some very sound advice, and concludes it with a descrip- 


| tion of a worked-out survey, showing also the method of 


entering measurements in the field-book. In case of 
obstructions such as rivers, sheets of water, bog land, 


adopted, and these are discussed in chapter ii.; the 
reader is also brought in contact with right-angle instru- 
ments, such as the now comparatively little used cross- 
staff, the optical square, and Weldon’s right-angle prism. 
Next is described the uses of that very important instru- 
ment the level, and the different methods of “levelling ” 
are each dealt with. The numerous worked-out “ level- 
lings” with figures, should bring the subject home to the 


to 
to 
to 


reader. The numerous forms of levels require the 
author to devote chapter iv. to a discussion of their 
qualities and of their different means of adjustment. 
This latter point is of the greatest importance to the 
surveyor, for on this depends to a great extent the 
accuracy and rapidity with which observations may be 
made. The chief levels discussed are the so-called 
“dumpy” and * Y" types. but other hand-levels are 
referred to, such as Stanley's builder’s level, Watson's 
clinometer level, and Stanley’s Abney and Stanley’s 
improved Abney level. Short reference is made to the 
barometer as a measurer of differences of level. 

Chapter v. 1s devoted to the uses of angle-measuring 
instruments, such as are employed in the deter- 
mination of either the main points upon an ex- 
tensive survey or of inaccessible points. By means 
of extracts from the field-book and __ illustrative 
diagrams, the method of procedure is carefully 
explained, and many practical hints are in addition 
interpolated. The following two and last chapters 
contain detailed accounts of the theodolite, other angle- 
measuring instruments, and instruments for ascertaining 
distances ; among the last-mentioned being Stanley’s 
tacheometric theodolite, Steward’s omni-telemeter, and 
the Labbez Telemeter. 

As a handbook for those employed in the practical 
work of surveying, the volume should be of great use ; 
its value is greatly enhanced by the very excellent 
drawings of the numerous instruments which are inserted 
in the text. 
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The Photography of the Splash of a Drop. 


Pror, WORTHINGTON tells me that in his lecture on the 
splash of a drop, at the Royal Institution, on May 18, he was 
not able, through want of time, to explain how the photographs 
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Wimshurst Machine 
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Worthington many years ago for viewing and making drawings 
of the phenomenon (see rac. oy. Soc. No. 222, 1882). This 
spark was protuced by breaking at the surface of mercury a 
current of high self-induction ; but we found that when this 
was made powerful enough for photographic purposes, it became 
of 100 great duration (from 4 to 6 thousandths of a second), so 
that the drop had time to move appreciably while under illu- 
mination. We therefore had recourse to the Leyden jar spark 
as employed by Lord Rayleigh (NATURE, vol. xliv. p. 249). 
This is so exceedingly convenient a method of producing a suit- 
ably timed spirk af any place without the necessity of insu- 
lating the leading wires, that, for the sake of making it more 
generally known, I venture to repeat with a simplified diagram 
the description of the arrangement, though really identical with 
Lord Rayleigh’s. 

Prof. Worthington’s timing sphere had been of ivory ; it 
was only necessary to substitute a brass ball, aad the original 
timing apparatus was suited to the new conditions. (Fig. 1.) 

1a is a Wimshurst machine, whose -- and — terminals are 
connected to the inner coats of two large Leyden jars, B and c, 
the capacity of each being roughly equivalent to that of a glass 
plate condenser, the area of each surface being 4380 square 
cm, andthe thickness 2 mm. These inner coatings were also 
connected by insulated wires to two insulated knobs, b and £, 
between which the timing sphere, F, falls, The jars stand on 
the same imperfectly-conducting table, and from their outer 
coatings are Jed stout uninsulated wires through the partition 
wall of the dark room, where they terminate in a spark gap, 1, 
hetween two stont magnesium wires, [fere the spark is 
produced which illuminates the drop. K isa rough electro- 
meter, consisting of a brass sphere, L, carried on a pivoted wire, 
on which slides a suitable counterpotse ; 1. is connected with 
the inner coating of one jar, and is attracted towards the oppo- 
sitely charged sphere, M, connected with the inner coating of the 
other jar. When the spheres D and E are sufficiently charged 
for the timing sphere to cause a discharye when it falls between 
them, E is lifted by the attraction of a1 and strikes a glass plate 
which separates them ; this is the signal for letting off the drop 
and timing sphere F. The timing sphere F has been held on a 
ring carried by a horizontal wooden rod or lever abont six 
inches long, and pivoted about a horizontal axis. 

A smart upward fillip throws up the other end of this lever, 
and leaves the sphere in mid-air free to fall, and simultaneously 
breaks contact with crossed platinum wires beneath the lever, and 
breaks the current of the electromagnet, N, in the dark room, 
thus allowing an india-rubher catapult totoss up, in precisely the 
same way, one end of a similar lever, whose other end catries a 
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or if not so, with a very short and practically constant 


interval between them. ; a 

The discharge of the inner coatings of the jars by the timing 
sphere reaching the gap between them is accompanied by a 
simultaneous discharge of the outer coatings across the spark- 
gap in the dark room, and it is this that illuminates the splash, 
the stage of the splash that is illuminated depending on the 
height of fall of timing sphere, which can be adjusted at 
pleasure. ; 

The duration of this discharge, if we may argue from Prof, 
Boys’ experiments, probably did not exceed one-hundredth- 
thousandth of a second. 

Great difficulty was at first experienced in getting enough 
illumination, and finally the spark-gap was placed in the focus 


Fic. 2.—Splash of mercury on xylonite. 


of a small silvered watch-glass, which enclosed an angle of nearly 
180", and this was placed to illuminate the splash from one side, 
at an inclination of about 39° to the horizontal] at a distance of 
6 or 7 cm.; it is to this that most of the detail obtained 
was duc, 

The camera was inclined at an angle of about 30° to the 
horizontal, looking downwards, and was fitted with asingle pebble 
spectacle lens to avoid the loss of the ultra-violet rays which 
occurs with glass; asthe leas was far from achromatic, the proper 
adjustment of the distances ofobject an] plate had to be found 
hy preliminary exoeriments. The most rapid plates obtainable 
{not isxchro natic) were used, and were develope? for thirty or 


Fic. 3.—Splash of a drop of water into milk, early stage. 


forty minutes with eikonogen, the developer being made as 
strong as possible in eikonogen, To avoid allchance of fogging, 
the operations were performed in the dark. 

The mercury splashes with which we began turned out to be 
the most difficult to photograph, owing to the halation pro- 
duced by the very bright reflection at some points, and the 
comparative darkness of the remainder (Fig. 2) We had to 
try various surfaces for the drop to fal] on to find out how to 
obtain the best contrast ; we finally adopted a piece of polished 
white xylonite. 

Of many liquids tried, the easiest to photograph was milk, 
and with this there was plenty of detail (Fig. 3 and 4). 

These photographs are, as far as we know, the first teally 
detailed objective ‘‘ views,” as opposed to shadows, that have 
heen taken with such a very short illumination, 
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Besides these we also touk a number of shadow photographs, 
in much the same way as thatin which Prof. Boys photographed 
a rifle bullet, by letting a drop of mercury fall on che clean side 
of the sensitive plate itself, and producing a spark between two 


Fic 4.—Splach of a drop uf water into milk, late stage. 


magnesium knobs vertically above the splash, No difficulty 
was found in this case in getting enough exposure. 

It will be observed that the method requires that different 
stages should be photographed from different splashes. We 
hope, however, to succeed in the more difficult task of photo- 
graphing many slages of the same individual splash. 

ING So (Colic: 


— 


On the Spreading of Oil upon Water. 


IN a paper entitled ‘‘ Die Lehre von der Wellenteruhigung,” 
by M, M. Richter (see NATURE, vol. xlix. p. 488), the opinion is 
expressed that the tendency of oil to spread itself on water is only 
due to tbe free oleic acid contained in it, and that if it were 
possible to completely purify the oil from oleic acid, it would 
not spread at all. 

This I found to be actually the case with olive oi], and 
though I agree by no means with the theoretical views of the 
author, I will mention the fact, for 1 may suppose it to be not 
yet generally known. 

The Provence oil used in my experiment was shaken up 
twice with pure alcohol, and the rest of the latter being 
carefully removed, a drop of the oil was placed upon the freshly 
formed water-surface in a small dish by means of a brass wire 
previously cleaned by ignition. The oil did not really spread, 
but after a momentary centrifugal movement, during which 
several small drops were separated from it, it contracted itself 
in the middle of the surface, and a second drop deposited on 
the same vessel remained absolutely motionless. 

OC course the surrounding water-surface proved (o be in the 
anomalous state, the tension determined by the method of 
separating weights being =o'S2 of the normal value. It has 
been diminished by the ‘‘solution-current ” of the oil(as I have 
called the contaminating current, issuing from a body in contact 
with a clean water-surface), which may be observed if the 
surface be dusted over with sulphur or lycopodium before 
placing the oi] upon it. The observation of the solution- 
current, preceding unpurified oil, is more difficult, because the 
oil itself covers rapidly the whole surface. 

As soon as the relative tension 0°82 is attained, the slightest 
trace of a solution current ceases, whilst ordinary oil still shows 
solution-currents at much lower tensions. The surface-tension 
o'S2 is the lowest possible that can be produced on water by 
pure Provence oil; the surface then may be considered as 
saturated with oil, 

This can be seen most clearly if the drop be deposited upon 
the adjustable trough filled with water, which was employed 
in my former expernments (NATURE, March rz, 1891, p. 437). 
The tension then remains constant on either expansion or 
contraction of the surface; on considerable contraction, how- 
ever, one can perceive a slight precipitate of oil, which gives 
to the surface a turbid appearance. 

Evidently the pure o1] does not spread over a surface of the 
minimum tension attainable by its contact with water, because 
the sum of its surface-tension and the interfacial tension of oil 
and water, which we may call ‘‘tension of equilibrium,” is 
greater tHan the minimum tension, Therefore upon a clean 
water_surface the oil is repulsed hy its own solutiou current. 


Oo the other hand, a drop of common Provence oil placed 
upoo the satura‘el surface spreads, while the surrounding 
Sariace diminishes its area and grows turbid. From this we see 
tiat the tension of equilibrium of the oil containing free 
sebac ¢ acid is lower than its saturation tension, and this 1s also 
the rea,on why it is not prevented from spreading by its own 
solation-current. 

I have repeated these experiments with various kinds of oil, 
and in each case found that by shaking up with aleohol 
the tension of equilibrium rose, and the teadency to spread was 
diminished. 

In the case af ordinary olive oil there was but little difference 
between the purnhed and unpurifted oil, although it was six 
times shaken np with fresh alcohol. With rape-seed oil and 
poppy oil | was more successful. Their ten-ion of equilibrium 
was still somewhat inferior to the minimum tension, which was 
with rape-seed oil o$5, and with poppy oil o'S2, but the 
spreading on a saturated surface was very slow, and upon a 
large clean surface the oils covered but a comparatively small 
area. The best success I had with almond oil, which behaved 
quite like Provence oil. 

On the other hand, the tendency to spread, not only of pure 
oil, bat also of benzol and petroleum, increased when oleic, 
palunitic, or stearic acid was dissolved in them. 

Pure benzol can rest on water but in a rather thick layer. 
When the thickness is diminished to a certain degree, the layer 
breaks into drops, for which the following explanation seems to 
me most probable. The water-surface surrounding benzol, 
as in the case of oil, never is in the norma] condition, the 
tension being diminished by the vapour streaming over the water. 
This vapour current ceases at the tension o’SS, which, as it 
appears, 1s somewhat Inwer than the equilibrium tension of 
benzol. Therefore a thin layer of benzo] is broken by the 
Vapour current. 

When a floating fluid layer is not very thin, the tension of 
the surrounding anomalons.water-surface, just balanced by it, is 
no longer equal to the sum of interfacial and surface tension. 
In the case of benzol it assnmes a lower value than the 
minimum tension of the vapour-enrrent, and therefore a 
sufficiently thick layer is allowed to spread coherently. 

Benzol which is contaminated, for instance, by stearic acid or 
resin, behaves quite differently. The tension of equilibrium 
beiny lowered by those substances, it spreads so far as to show 
colours of thin plates. 

Pure petroleum seems to be the only liquid which does not 
spread upon anormal surface. ‘lhe vapour-current going out 
from petroleum ceases already at a relative contamination - 1, 
and therefore cannot produce a sensible decrease of tension. 
Nevertheless it may possibly prevent the floating drop from 
sprealing. When sesacic acul is dissulved in petroleum, the 
latter shows a much greater tendency to spread. 

In order to examine whether the effect of scbacic acids upon 
the tension of equilibrium be due to a decrease of the cohesion 
of the solvent, | have compared the surface-tensions of pure and 
containinated benzol or petroleum, and those of the purihed 
and nonpurifiell oils. In no case have | found the surface- 
tension to be diminished by the sebacic acid, hence 1 came to 
the conclusion, that it as the interfacial tension which is 
altered. 

Sow let us consider the behaviour of common oil. It 
spread, in a coberent film to a certain thickness, which is 
different wath vari sus sorts of oil, hen small holes appear in the 
interior of the film, whilst the cireumference of the latter is still 
increa in, and hy the gradual increase in size of the holes the 
layer at last ts broken and dissolved in sinall drops. 

Why cwes the oil thus withdraw from the surface while its 
circumference 1y still increasing? The reason is, no doubt, that 
the cil spreads at the minimum tension of pure oil, but not at 
that of the free sebacic acy! eontained in it. The sulution- 
current of the latter drives it back from the surface. Outside 
the oil fim © preading upon a large water-surface the tension of 
the latter def not sink below the minimum tension of the pure 
oui in the intenior of the holes, however, a newly-formed 
sirface woukl be metantanconsly saturated with oil, and here 
te ten von, therefore, can be further diminished by the sebacic 
acid. 

The Sinimem tenemn of oleic acil, at which the latter also 
dex not fpread, 1 an relauve measure 0°52, and that of palmitic 
acil about o 55. 


The deprewaon of surface-tension which can be attained by 
unpurited oily 
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produced by pure oil, and depends upon the quantity of oil 
apphied. 

If the quantity be such as to cover the whole surface before 
breaking, the surface afterwards is not contaminated with oil 
at all, bat only with sebacie acid; and the tension is still 
sinking slowly by the effect of the continued solution-currents of 
the single drops. 

When less oil is employed, the free sebacic acid contained in 
itis often not sufficient to produce the lowest pussible tension. 
Then one may observe that freshly added drops of oil still give 
solution-currents, whilst those of the older drops have already 
ceased, 

When a water-surface, on which minute drops of oil which 
have not yet dissolved are present, is expanded, the tension 
rises to the minimum value for pure oil, and then remains 
constant ull the whole oil is dissolved, where it begins to rise 
again in the same manner as the curve given in NATURE, June 
15, 1893, p. 152. 

The value of surface-tension, at which the linear fall of the 
curve ceases, being identical with the minimum tension of pure 
oil, it is evident that the sudden change of direetion at the 
relative contamination 1*3 means saturation of the water-surface 
with oil. AGNES POCKELS. 


Prof. Ostwald on English Chemists. 


“To see ourselves as others see us” is so difficult of attain- 
ment, that no mirror, however imperfect, should be passed by 
without a glance bestowed upon it. The image of us which 
Prof. Ostwald displayed to the electricians assembled in con- 
clave at the second anniversary meeting of the German elec- 
tricians on June 7, is the less pleasant by reason of the con- 
sciousness that the reflector isa good one. The opening words 
of the Professor's address were virtually as follows :— 

‘*It is a positive fact that every year there are imported into 
Germany trom Iingland so many thousand centners of benzene, 
amounting tu nearly the whole of the production of this material 
in the latter country. Now benzene ts an intermediate product, 
destined to be converted into dye-stufls, medicaments, and other 
commodities, so that we have the remarkable situation that the 
country of all the world, in which industry has flourished longest, 
relegates the most important and profitable part of one ol her 
manntactures to a foreign country, The reason is of the 
plainest : England caeot undertake the conversion of its raw 
material into the finished product, and why? Because of the 
insufficient training of the English chemist. “he would-be 
practical lenglishman with the intention of entering a dye-factory, 
studies, not general chemistry, but the chemistry of dye-stufls. 
The Crerman studies chemistry, lock, stock and barrel, never 
wrecking what his calling is to be. Only when he hasa really 
scientific foundation will he begin to build up his special know- 
ledge. Ly and by there comes a change over the face of the 
industry in which these competing chemists areemployed. The 
German—he is ready ; without ditficulty he adapts himself, and 
follows up the novel course. But the Enghshman—he cannot 
imagine at what position he has arrived ; he niust begin, so to 
say, over again,” 

Vhus spoke one of Germany’s—nay, the world’s—greatest 
thinkers. let our manufacturers, who despise the colleye-bred 
youth, meditate thereupon. ALG, BLoxaM. 

Goldsmiths’ Institute. 


“ Testacella Haliotidea.” 


TATE, in his ‘‘ Molluses of Great Britain,” givesa list of coun- 
ties in which this wolluse may be found, In this list Worcester 
is not included. ltlence it may be of interest to note that 
specimens are not infrequently collected in asparagus-beds 
here, as also are those of the much rarer 7. scatudiem. A good 
specimen of the latter was recently given by me to Mason 
College, Birmingham. 

Nematus crossularia —\lere the gooseberry plantations are 
often devastated by the larvie of this saw-tly, in the extirpation 
of which pest the insectivorous value of the cuckoo tu planters 
may be appreciated through the following incident. Recently 
the attention of a resident of Crowle, a village near Worcester, 
was directed to his gr20seberry plantation, clase by a window 
of his house. A cuckoo was in one of the grub-infested bushes, 
fluttering its wings, and so cansing numbers of the pests to fall 


not so great, but mich greater than that | on the ground, whence they were quickly gathered by the bird. 
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Daily the bird visited the garden till the bushes were cleared, 
and so the crop was saved, In Crowle this year these birds 
are numerous. I have a garden in a place in North Wales 
where this year there are few of these birds, The grub 
stripped the bushes of leaves, and the fruit died. 

Worcester, June 23. J. Liroyp-Bozwarb. 


On the Diselectrification of Metals and other Bodies by 
Light. 


KEFERRING to a footnote on page 135 of Narure, June 7, 
Messrs. Elster and Geitel have heen good enough to call my 
attention to a great deal of work done by them in the same 
direction and published in recent numbers of Wiedemann’s 
Annalen, The most important statement about it is that they 
had observed the photoelectric power of fluorescent minerals 
and the electrical activity of sunlight, and had worked for some 
time at the influence of these facts on atmospheric electrifica- 
tion ; the idea that atmospheric electricity was thus caused (by 


apparently by von Bezold and Arrhenius. 
OLIVER J. LonGe. 


Absence of Butterflies, 


IT may be worth while to put on record what has happened 
this spring and summer, viz. the total absence of butterfly life. 
Beyond an occasional white butterfly, there are none to be seen, 
I have a large garden where there is usually abundance of them, 
but a coloured butterfly has not been seen this year yet. 

Graveseod, July 2. DELTA. 


FiGlS SISUIILIA WUBINTIE (VE ITE 1B E: 
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BY a happy coincidence the £ssex Maturalist, con- 
taining the full official report of the discussion on 
the management of Epping Forest, which took place 
under the auspices of the Essex Field Club on April 28, 
and the Report of the experts appointed by the Cor- 


taneously, the former having been issued a fortnight or 
so before the latter. 
servators had been subjected to a running fire of the 
most vehement criticism ever since last autumn, the 
question of the management of the forest may be con- 
sidered to have excited an amount of popular interest 
such as had never before been raised since the public 
dedication by the Queen in 1882. The reason for the 
popular outburst of indignation on the present occa- 
sion is to be found in the circumstance that the 
thinning operations had been carried on in a dis- 
trict which is well known to contain the finest 
example of a beech wood that the forest offers, viz. 
Monk Wood, and the amassed heaps of felled trunks, 
drawn to the roadside for removal, naturally attracted the 
attention of every passer-by, and gave rise to a not al- 
together unnatural fceling of uneasiness as to the fate of 


the forest’s show woodland. A fair and unbiassed ex- | 


amination of Monk Wood, however, soon sufficed to 
dispel any fears of unnecessary destruction or permanent 
injury, and those whose judgment in such matters is 
worthy of the most serious attention, did not hesitate to 
express their belief that the operations had on the whole 
been carried out judiciously, and for the future benetit of 
the forest. This conclusion was arrived at in many cases 
against the preconceived notions of some of the visitors 
who attended the meeting on April 28, and some speakers 
in the discussion with great candour admitted that the 
tesult of the visitation and the explanations given on the 
spot had been to cause them to modify their views. This 

DP“ The Hssex Naturalist, being the Journal of the Essex Field Club,” 
edited by Wihtiam Cole, Hon. Sec, Nos. 1-5, vol. viii, published June 
a . Epping Forest, Report of Experts asto Management, &c. Keport, 

Pping Forest Committee,” presented June ry. 1894. 

« A brief report of the meeting appeared in NATURE, May 3, p. 12. 
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, William Robinson, the editor of the Gardez. 


as the proceedings of the Con- | 


| appears most distinctly from the speeches of such well- 


known friends of the forest as Sir Frederick Young, 
Prof. Boulger, and Mr. F. C. Gould, and it is only fair to 
add that many others who, without any special knowledge 
of forestal operations, attended the meeting, of which the 
proceedings are now reported, as lovers of the naturally 
picturesque, had their judgment materially aided by the 
opportunity given them for comparing portions of the 
forest which had been severely thinned in former years 
with other portions which had not yet been attacked. 
The arguments for and against the conservatorial doings 
are fully set forth in the £ssex Naturalist, and will form 
an important chapter in the history of the forest 
management. 

But the Essex Field Club has of course no official con- 
nection with the Epping Forest Committee, and although, 
as everybody knows, the chief executive verderer is Mr. 


the discharging action of sunlight) having been already mooted | Edward North Buxton, this gentleman gave his services 


as a conductor of the meeting because of his special 
knowledge on the one hand, and on the other as an officer 
of the Field Club. The decision at which the meeting 
arrived, as already reported in these columns, is in no 
sense an official utterance of the Club as a body corporate, 
but is simply to be regarded as an expression of individual 


| opinions consequent upon a personal visitation and a 


discussion raised thereby. It seems desirable to make 
this statement in order to avoid future misunderstanding. 

The Corporation of London, as the official Conservators 
of the forest, on April 12 appointed a special Committee 
of experts, in their own words, “to view the forest, and 
advise us forthwith as to the effect of the thinning, and 
our future policy with regard to the management of the 
forest.” The names suggested were Viscount Powers- 
court, Dr, Schlich (the Professor of Forestry at Cooper’s 
Hill), Mr. James Anderson of Manchester, and Mr. 
Sir Joseph 
Hooker was also asked to nominate two other members, 
and he suggested the names of Earl Ducie, Mr. A. B. 


; -Mi odin : ave 
poration of London, have been published almost simui- | Prceman: Mittand Eye fonmenyy Seco ae 


Commissioners of Works), and Mr. Angus D. Webster, 
formerly forester to the Duke of Bedford. Lords Ducie 
and Powerscourt were unable to join the Committee, but 
the five signatnres attached to the Report may be con- 
sidered as strongly representative of the art and science 
of forestry as the names of any committee of experts that 
has ever been or possibly could be brought together in 
this country. 

Taking the Report as a whole, it will be seen that the 
Committee practically give their sanction to the policy 
which has been, and is being, pursued by the Conserva- 
tors, and endorse the decision arrived at by the majority 
of those who took part in the meeting and discussion on 
April 28. Surely after this most weighty verdict there 
need be no further alarm as to the future of the forest. 
A detailed analysis of the Report would occupy too much 
space in these columns, but some of the most important 
recommendations may be considered. And first of all, 
with respect to the opening out of views and the making 
of clearings, there is no uncertainty about their state- 
ment :— 

* As there is much beautiful landscape in and around 
the forest, the opening up of which would add much to 
its charms, we think that the best views should be care- 
fully opened up by making judicious clearings. Such 
views would be in every way a gain..... The rides 
and drives are beautiful features of the forest, and those 
made in recent years are well designed. They should 
receive constant attention, lest the encroachments of 
vegetation should mar their picturesque effect. In this 
connection we would call attention to the beauty of the 
glades which already exist. These should be increased 
in number, where it can be done without sacrificing the 
finer trees, or interfering with the massive groups of the 
forest.” 


9 


6 


With respect to the thinning out of superfluous trees, 
the Commissioners touch upon a point of considerable 
importance - 

**.\ vast proportion of the area of the forest is cavered 
by pollard hornbeams. In parts they are an interesting 
feature ; but the practice of pollarding having been dis- 
continued, the trees are now so dezse that neither light 
nor air can penetrate. We consider that, with a view to 
encaurazing the growth of better trees and varying the 
monotony of the forest, the best course will be, not 
generally to thin the trees, but to make bold clearances 
amonz them. The finer pollard oaks throughout the 
forest should be carefully preserved.” 

The importance of this recommendation lies in the 
circumstance that such a large area of the forest is 
covered by pollard hornbeams, often most unsightly 
through overcrowding, while pollard oaks, and especially 
such as could fairly be called “ fine,” are comparatively 
scarce. There are very few naturally-grown hornbeams 
throughout the forest area, and it is to be noted with 
satisfaction that the policy adopted by the Conservators, 
and further enforced by this recommendation of the ex- 
perts, will give an opportunity for developing the natural 
growth of a tree which is an almost unique feature of the 
forest. The writer is not acquainted with any woodland 
in this country where the hornbeam forms such a pro- 
minent feature. 

The Committee lay stress upon the importance of pre- 
serving the “ massive character of the forest,’ and this 
also is a point on which it appears necessary ta make 
some observations. Where the trees admit of being 
“massed,” as the beeches in Mank’s Wood, or the oaks 
in Hawk Wood, this policy would naturally find favaur. 
But discretion has been, and no doubt will be, shown in 
this direction. A large number of trees might advan- 
tageously be removed from such an area as Hawk Wood 
without destroying its massiveness ; and yet, when the 
Conservators come to deal with this part of the forest, 
there will no doubt be another outcry. With respect to 
this area the Committee state; 

‘© Hawk Wood is in the main an oak wood, and the 
trees are not such as would be improved by wholesale 
thinning. It would be, in our opinion, wise to take out 
no trees except such as are obviously dying, and a few 
scrubby stunted trees which are injuring the others. 
Where, here and there, a single specimen of more than 
usual beauty can be encouraged into noble growth, it 
should be protected from overcrowding.” 

This is precisely what the Conservators proposed to do 
with Ilawk Wood before the present agitation, anda very 
good suggestion has been made that the chairman of the 
Committee of experts should be invited to go over this 
wood and mark the trees which he would recommend to 
be removed. The Conservatars have already marked the 
trees which they proposed to remove, <A comparison of 
the results would be a most practical lesson in forestry, 
and, so far as the writer 1s acquainted with Hawk Wood 
(which is very thoroughly), 1t may be safely affirmed that 
there would be no very serious division of opinion 
between the chairman and the verderers. 

In cannertion with the question of encouraging the 
growth of underwood the Committee “do not think that 
in all parts sacrifices should be made for the purpose of 
encouraging it where the trees do not allow of its 
healthy growth, as under beeches.” This observation no 
doubt applies more especially ta Monk Wood, and sa far 
may be claimed as a ratineation of the wark done there. 
The thinning cannot in thie district be fairly considered 
to have led to any serious sacrifices of good trees, and a 
ramble through that woodland will convince the lover of 
the picture) jue that the massiveness has not been inter- 
fered with. In view of the circumstance that the public 
attention was first drawn to the recent thinnings by the 
operations in this district, itis to be regretted that the 
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experts have not expressed themselves more fully on this 
point. They express no disapproval of what has been 
done, but they consider that the thinnings will be 
sufficient ** for many years to come,” an observation which 
will no doubt be fully concurred in by the Conservators. 
There was never any intention expressed of thinning 
further in this woodland for the present. 

The Committee recommend also that the trees in 
High Beech should not he interfered with, that the 
hollies in Walthamstow Wood should be allowed to 
develop by remaving the dead or dying trees or the 
pollards which are interfering with them, and that the 
“healthy oaks, even where crowded, should be left 
standing. The beauty of tall oak stems, often lichen- 
covered, when growing in close woods, should be con- 
sidered.” In connection with this last remark it may be 
interesting to add that for some reason or another lichens 
refuse to flourish on the trees in Epping Forest— 
certainly in the lower forest, and the hoary trunks which 
are such delightful features of the Kentish and Surrey 
woods are unknown in the southern portions of the 
forest. In Thevdon High Wood ‘‘ moderate and 
periodic thinning’ is recommended. In Lord’s Bushes 
it is recommended that the young trees should be allowed 
to take the lead, and only the “‘ finer and more picturesque 
pollards” preserved. All these recommendations are, it 
will be seen, substantially in accord with the line of 
action pursued by the Conservators. 

The following suggestion with respect to drainage will 
give extreme satisfaction to naturalists :— 

“We consider that there should be as little artificial 
drainage as possible, though in the case of rides or 
drives it is sometimes necessary. The natural drainage 
is in most places sufficient, and the streamlets should be 
allowed to make their own courses.” 

Another recommendation, which we endorse most 
heartily, is that ‘Sit may be necessary for a time to protect 
certain spaces against the inroads of cattle, horses, and 
deena: 

The experts are opposed to artificial planting in general, 
and are in favour of letting nature do her own planting, 
excepting in cases where tree growth is insufficient, when 
they recommend thatthe seed of indigenous trees should 
be introduced. Four of the Commissioners are even op- 
posed to having a nursery, but Dr. Schlich does not agree 
with this. In view of the fact that a large area of forest 
land was formerly under cultivation, and has only been 
thrown open in recent years, we are disposed to agree 
with Dr. Schlich. None of us will ever live to see these 
tracts restored to anything like a natural condition unless 
planting is resorted to. 

Taking the Report in its entirety, it may be said that the 
question of the managementof Epping Forestisnow settled 
beyond cavil, and settled in a manner calculated to give 
strength to the hands of the Canservators and to reassure 
the public. The ridiculous exaggeration of seekers after 
cheap notoriety may in future be allowed to pass by un- 
heeded. As Sir John Lubbock said in his late address to 
the Selborne Society :—"'A great debt of gratitude was due 
ta the conservators and verderers of the forest ”; and again 
in the Tres of June 11; -’ We are greatly indebted to 
the Corporation of London, to Mr. Buxton and_ his 
colleagues, and Epping Forest will be even 
more beautiful fifty years hence than it is now.” The 
Report of the experts concludes with the very pregnant 
paragraph :— 

“Tn conclusion, we may say that we are nol prepared 
to endorse the strictures which have been passed upon 
the work carried out in Epping Forest. We are of 
opinion that much has been done judiciously and well. 
In some instances we should nat, perbaps, unanimously 
approve of the whole of the action of the authorities. In 
others, we may consider that more might have been 
dane. But of one thing we are certain, that whatever 
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has been done has been animated by earnest desire to 
preserve the finest features of the forest, and through 
intimate knowledge of its necessities and peculiar 
conditions.” R. MELDOLA. 


NOTES. 

THE meeting held on Saturday last at the Royal College of 
Physicians, and reported in the 77mes, was a very satisfactory 
one. It was attended by delegates from nearly all the in- 
stitutions which it was proposed, in the report of the late Royal 
Commission on the Gresham University, should form con- 
stituent colleges of the reorganised University of London. Dr. 
Russell Reynolds, F.R.S., occupied the chair. Since Sir Albert 
Rollit gave notice in the House of Commons of a motion asking 
that some action be taken to carry into effect the report of the 
Royal Commission, there has been ample time for the various 
institutions involved in the scheme for a Teaching University 
to deliberate and deliver their opinions on the recommendations. 
Practically all the constituent schools and colleges have availed 
themselves of the opportunity, and have, inthe main, expressed 
approval of the proposals, The time has arrived, therefore, 
at which to set the machinery in action which would lead the 
Government to appoint a Statutory Commission to frame a 
scheme on the lines of the report of the lateCommission. The 
necessary motive power is contained in the following resolutions 
put before Saturday’s meeting. It was moved by Prof. 
Erichsen, the president of University College, and seconded by 
the Rev, Mr. Whitehouse—‘‘ That this meeting of delegates 
from institutions mentioned in the report of the Royai Com- 
mission on the Gresham University desires to express generally 
its approval of the proposals contained inthe report of the 
Royal Commission, and would urge on the Government that a 


Statutory Commission be appointed at an early date with power | 


to frame statutes and ordinances in general conformity with the 
report of the Royal Commission.” This resolution was put to 
the meeting and was carried, the only dissentients being the 
representatives of King’s College. It was also agreed, on the 
motion of Dr. Norman Mocre, ‘‘ That a copy of this resolution 
be forwarded to the Lord Chancellor, the Lord President of the 
Privy Council, the Home Secretary, and the Vice-President of 
the Council, to be accompanied by a request that they will 
receive a deputation on the subject, the same to consist of the 
delegates to this meeting.” 


Past and present students of the Mason College, Birming- 
ham, presented Dr, Tilden witha silver bowl and a congratula- 
tery address last week, on his removal to the chair of Che- 
mistry at the Koyal College of Science, and as a mark of 
appreciation of his long and bonourable career in connection 
with the college. The proceedings, were of a very enthusiastic 
character, and Dr. Tilden’s students and colleagues vied with 
each other in expressing their csteem for him as a teacher and 
an investigator. In the course of his reply, Dr. Tilden re- 
marked that fourteen years ago he went to Birmingham quite a 
Stranger, at a time when there was no science college actually 
opened. Ilis three colleagues—Prols. Hill, Poynting, and 
Bridge—were appointed with him as the first four professors of 
the college, when the building was quite empty. In the first 
session they had some eighty students between them, and those 
days were exceedingly happy. Those first professors had un- 
usual privileges and responsibilities. They were naturally given 
afree hand. ‘They had no traditions to live up to, no standard 
to go hy except that which they themselves set up. They were 
entrusted with the great duty, the heavy responsibility, of 
creating their several departments and building up the life of 
the college, and setling up standards of teaching and conduct 
which would serve for their successors. Referring to his 
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successor, Dr. Tilden said that, under Prof. Percy Mrankland’s 
care, he had no doubt that the work of the college would 
advance in the right direction. 


Our continental neighbours must often be amused at the 
forms in which we raise monuments. It will be remembered 
that a year ago a subscription list was opened for the purpose 
of erecting a memorial of some kind to Gilbert White. The 
appeal resulted in, £250 being ohtained. With this money a 
hydraulic ram has been fixed at the spring head near the village 
of Selborne, to force water into a reservoir erected eighty feet 
above the village. The water runs from the reservoir through 
pipes laid along the main streets, and tapped at convenient 
intervals. Selbornites are thus enabled to obtain a supply of 
water without journeying to the fountain at the spring head, as 
had previously to be done. This useful and unpretentious 
memorial is in keeping with Gilbert White’s character; pever- 
theless, it seems to us that the committee having the funds at 
their disposal should also have taken into consideration the fact 
that he does not belong to Selborne alone, but to all lovers 
of nature. 


WE learn from the Sritish Aledical Fournal that three 
further remarkable instances of the success of Prof. Haftkine’s 
system of anticholera inoculation are reported from Calcutta. 
In the first case, four ont of the six members of a family were 
inoculated last March. The cholera appeared in the neigh- 
bourhood lately, and the disease attacked one of the two who 
had not been inoculated, while the inoculated remained free. 
In the second case, five members of a family consisting of eleven 
persons were inoculated in March. The cholera lately attacked 
one of the six who had not been inoculated. In the third case, 
six out of a family of nine were inoculated. When the cholera 
prevailed in the neighbourhood a few days later the disease 
attacked one of the three not inoculated. It is stated that the 
Corporation of Madras have passed a resolutioa inviting Prof. 
EHaftkine to visit that city and introduce his system. 


THE Council of the Royal Statistical Society announce that 
the subject of the essays for the Howard Medal, which will be 
awarded in 1895 with 20/. as heretofore, is as follows :—‘“‘ Re- 
formatories, and industrial schools of that class, in their relation 
to the antecedents, crimes, punishments, education after con- 
viction, and training of juvenile offenders: together with the 
nature and extent of their influence on the diminution or in- 
crease of crime generally. These particulars have to he collected 
and analysed on a statistical basis, both as respects the institu- 
tions and agencies, public and private, at home and abroad, 
for the reclamation of juvenile offenders, and the best means of 
dealing with them on release. This does not include the 
industrial and training institutions certified by the Local 
Government Board under the 25 and 26 Vict. cap. 43.” The 
essays should be sent in on or before June 30, 1895. 


THE death is announced of Prof. F. QO. Rodriguez, Professor 
of Crystallography in the University of Madrid. 


Dr. JOSEPH Coats has been appointed Professor of Pathology 
in the University of Glasgow. 


Mr. L. O. Howarp has been appointed entomologist to 
the U.S. Department of Agriculture, in succession to Prof. C, V. 
Riley. 

Mr. J. Wotre Barry, the engineer of the Tower Bridge, 
has had the honour of the Companionship of the Bath con- 
ferred upon him by the Queen. 

ProF. W. Erp, of lcidelberg University, and F. Jolly, of 
Berlin, representing an influential committee, invite subscrip- 
tions for the erection of a monument tothe late Dr. Charcot in 
the Salpetriére. 
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THe death is announced of Dr. Louis de Conlon, one of the 
founders of the Socre ¢ des Sciences Naturelles de Neuchatel 
In 1532, and its president fur more than half a century from 
1836 19 1890, when he became ‘‘ Pre.ident honoraire.” Dr. de 
Conlon was born July 2, 1804, aod die} Tune 13, 1894. 


A Meri-1L Congress will be held at Calcutta at the end of 
next |ecember, under the patronage of the Viceroy. and the 
presidency of Surgeon-Colonel Harvey. The objects of the 
Congress are ‘‘to bring together men from all parts of the 
tn lian Empire, ani to discuss medical subjects connected with 
Indian diseases, and to place on permanent record some of the 
work which is now lost to science for want of proper publica- 
tion,” 


TitF seventy-seventh meeting of the Socicté Helvétique des 
Sciences Naturelles will take place at Schaffhausen, from July 
30 to August t inclusive. The Swiss botanical and geological 
societies will also hold concurrent meetings. Papers intended 
to be read before the different sections should be in the hands 
of the Committee before July 15. The President for the year 
is l’rof. J. Meister, and the Secretaries, lr. J. Niiesch and #1. 
Wanner-Schachenmann. 


A NUMBER of papers were read at the meetings of the 
Museums .\ssociation, held in Dublin last week. Mr. F. W. 
Kudler described the arrangement of a mineral collection, and 
Mr. G, 1. Carpenter read a paper on collections to illustrate 
the evolution and geographical distribution ofanimals. Among 
the subjects dealt with on the concluding day, June 29, were 
* Classified Cataloguing, as applied to Palxozoic Fossils,” by 
Mr. W. E. Foyle, and ‘The Functionsof a Botanical Museum, ” 
by Prof. T. Johnson. 


Tite Kegister for 1893-94 of the Johns FFopkins University 
of Baltimore bas been received. One of the changes we note 
is that Prof. Newcomb terminated his active duties as Professor 
of Mathematics and Astronomy at the beginning of this year, 
the requirements of the Government scrvice having obliged him 
to do so, The instruction in higher mathematics is now 
carried on by Profs. Craig and Franklin, and that in astronomy 
by Drs. Poor and Chessin. In all the departments of the 
University facilities are afforded for original research. In 
physics, Prof. Rowland expects all advanced students to devote 
most of their time to laboratory work and to undertake investi- 
gations designed to be of permanent valuc. Again, the chicf 
metruction in every course of chemistry is that given in the 
laboratory. Prof. Remsen does not pander to those who merely 
take up chemistry in order to obtain a degrec. ‘* What is de- 
sired, he says, ‘tis a certain maturity of mind with reference 
(> the science of chemistry, and an ability to deal with chemical 
Problems intelligently. This condition of min! is reached, if 
reached at all, by long-continued laboratory training accom- 
panied by carcful study of chemical journals and treatises. ft 
inay be ®ail that the arrangements of the laboratory are 
made mainly with reference to those who wish to take up the 

tudy of chemistry in a broad way, and that those who want 
hort courses in spectal branches of chemistry are not advised to 
come here It if believed that whatever object the student may 
Weve in view, whether he intends ta teach or to follow some 
bra ch of ay phed chemistry, the hest preparation he can have 
Wa thorengh training in the pure science."" We have seen few 
preepectuves in which the aims of study are more clearly de- 
fire) ole if the same in WM the other branches of scientific 
bnewle laze foecretat Baltimore; after stwlents have become 
fanitiar with the me hods of mvestigation through the study of 
typical wae stescribed maternal, they are cncourayed to under- 
abwork No wonder that the Johns Hopkins Uni- 
verity y aide to keep going journals of mathematics, chemistry, 
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and biology, as well as numerons bulletins, circulars, and 
memoirs. The trainiog given is just that calculated to produce 
results worthy of publication. 


THE temperature in the shade exceeded So° in several parts 
of England and Wales during the three days ending Monday 
last, and reached $7° at Cambridge on Sunday. Thunderstorms 
occurred on Sunday night and following days in many parts of 
Great Britain, accompanied by very heavy rainfall in places. 
At Jersey 1°1 inch was measured on Monday morning, and 1°7 
inch at Stornoway on Tuesday morning. These storms had the 
effect of cooling the air; the maximum shade temperature in 
the neighbourhood of london had fallen about 10° on ‘Tuesday 
compared with that on the previous day. 


THE report of the German Meteorological Institute for the 
year 1893 contains some interesting details of the activity of 
that office, in addition to the routine work of dealing with 
observations from nearly 2,000 stations. During the year the 
important magnetic observatory of Potsdam became affliated 
to the central office in Berlin; the very complete observations 
made there will he included with regular yearly publications. 
With the co-operation of the Alpine clubs an attempt has 
been made to reorganise a meteorological station on the 
Brocken, but hitherto it has not been successful. Fifteen 
scientific balloon ascents have been made during the year, 
in which the officials of the Institute have taken part. After 
the sixth ascent the balloon was exploded by lightning, 
but this only temporarily interfered with the work, as the 
Emperor granted funds to continuc it. .\ complete account of 
the results obtained will be published ina special volume, when 
the work is discontinued. The introduction of Central 
European time into Germany has interfered materially with the 
meteorological work at the stations during the year. 


AT the meeting of the Vienna Academy of Sciences on June 
14, Dr. J. tHlann submitted an investigation on the daily period 
of wind velocity on the summit of the Sonnblick (3100 metres), 
hased on a careful and taborious caleulation and discussion of 
anemometrical observations for six years, and also on the range 
on mountain summits generally. The minimum of wind force 
takes place on the Sonnblick very carly, about Sh, or gh, a.m., 
and the maximum occurs about Sh. p.m. On the Santis (25c0 
metres), the minimum also takes place relatively early, between 
toh. and ih. a.m. But from the accepted theories of the 
cause of the daily period of wind force on mountain summits, 
it might be supposed that the minimum would occur in the 
afternoon. Ile therefore examined the records for several 
other stations, and found that in the summer, for altitudes 
ranging from 1400 to 4300 metres, the mean time of the 
minimum occurred at noon. Ile then investigated these facts 
to sec how they titted in with the assumed causes of the daily 
range, and as he could not reconcile them, he supgests that the 
possible explanation of the daily range on mountain peaks may 
be that the surface of the mountain being much more warmed 
than free air during the day affects the anemometers, It is 
assumed, however, that the chief effect is only active for a few 
hundred metres below the summit, in the morning, and that 
Jater it would be interrupted by the wind coming from the 
valley. If the minimum were due to the preat ascending 
current, it would occur during the afternoon. 


AS apparatus for discovering internal flaws in iron and steel 
is described in /mfustrics and /ron. tt is electrical, and con 
sists of a small pneumatic tapper worked by the hand, with 
which the sample of steel or iron is tapped all over, With the 
tapper is connected a telephone with a microphone interposed 
inthe circuit. One operator is required to apply the tapper, 
and the other to listen through the telephone to the sounds pro- 
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duced. Both are in electrical communication, and in separate 
apartments, so that the direct sounds of the taps may not in- 
terrupt the listener, whose duty it is to detect flaws. In apply- 


NAD RE 


ing the system, one operator places the telephone to his ear, and ; 


while the sounds produced by the taps are normal he does 
nothing. Directly a false sound, which is distinguishable from 
the normal sound, is heard, he signals for the spot to be marked, 
and hy this means is able, not only to detect a flaw, but to fix its 
locality. 


THE current number of the Johns Ilopkins University 
(U.S.A.) Céreu/ar contains a preliminary note, by Edwin F, 
Northrup, on a new method of obtaining the specific inductive 


capacity of solids under either slowly or rapidly changing fields. | 


It is of great importance in connection with Maxwell’s electro- 
magnetic theory of light that, since the refractive index for most 
substances has only been measured for very short waves, the 
specific inductive capacity be measured under such circum- 
stances that the field of force alternates with such rapidity as to 
produce waves comparable in length to the waves with which 
the refractive index is determined. The apparatus employed 
by the author consists of three heavy brass plates, fastened 
parallel to each other, and separated by about three inches. 
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ground cocoon, when, the following spring, it is to change to the 
pupa state. It was found that the larva made their escape from 
the capsules of Yucca filamentosa, and entered the soil during 
rainy weather, when the ground was softened, and consequently 
easily penetrable. They did this either duriag the daytime or at 
night, and not exclusively toward the end of the night, as Prof. 
Riley had predicted. The larvce descended to the ground both 
by use of a thread and by crawling. 


A CATALOGUE of works on entomology, being No. 26 of 
Bibliotheca Entomologica, has been issued by Herr Felix L. 
Dames, Berlin, Koch-Strasse 3. 


WE have received from the Revenue and Agricultural 
Department of the Government of India a copy of the Returns 


| of Agricultural Statistics of British India and the Native State 
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Each plate is held in position by four insulating strips of : 


ebonite, through the ends of which pass four iron rods with 
a screw-thread cut upon their whole length. 
each of the two outside plates, and perpendicular to the plate, 
is fastened a brass tube. <A rod, half of which is of ebonite, 
moves in this tube and carries at its end a thin plane plate of 
glass, the surface of which is coated with metal foil. These 
small movable plates are as nearly as possible parallel to the 
large plates, and their position is given by a vernier attached 
to the ebonite rods. 
metal rod which carries a metal ball. Another ball, nearly 
opposite the first, is fixed by a short metal pin to the middle plate 
so that the distance between the balls can be adjusted. In 
employing the apparatus to measure specific inductive capacity 
with rapidly varying fields, the following arrangement is used. 
The two outside plates and one terminal of a large induction 
coil being connected to earth, the other terminal of the coil is 
connected to the middle plate. When the coil works, sparks 
pass between the balls, and oscillations are set up. The lines of 
force, when air only is the dielectric, divide evenly between the 
plates, and in the region of the small plates the field may be 
considered as uniform; hence if these plates are at equal 
distances from the centre plate, they will always remain at the 
same potential. If, however, a plate of some other dielectric is 


The two outside plates are connected hy a | 


1 


placed between the centre plate and one of the movable plates, | 


in order that the two small plates may remain at the same poten- 
tial, they will have to be placed at.unequal distances from the 
centre plate, and from their relative positions the specific inductive 
capacity can be deduced. In order to ‘‘ weed” out the effects 
of the slow changes of potential due to the charge and discharge 
of the coil, the two small plates are connected to the primary of 
a small transformer, the secondary of which contains a spark- 
gap. In this way the effects due to the slow changes are 
eliminated, since the rate of variation of the induction in the 
transformer, due to these slow changes, is not sufficient to raise 
the potential in the secondary to the 300 volts or more required 
to break down the dielectric in the spark-gap. 

STuptes of the eastern Yucca Moth (Pronuda yuccasella) and 
its importance in Yucca pollination, have, from time to time, 
been recorded in reports of the Missouri Botanical Garden. In 
a recent report, Mr. J. C. Whitten describes observations which 
complete the knowledge of the life-history of this interesting 
insect. The observations refer to the time when the larva 
ceases feeding in the capsule, until it is encased in its under- 
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THE May number of the /osrna/ of the Jersey Biological 
Station (Four. of Mar. Zool. and MWicros., edited by James 
Hornell, vol. i. No. 3, 1894) contains several original con- 
tributions by the editor, in one of which is given aa interesting 
account of the variability of the opercular filaments ia Serpudz 
fectinafa. Elementary and picturesque descriptions are also 
given of the metamorphoses of the Crustacea Syuilla desmarestii 
and Scyllarus arctus, and of the structure of anemones. The 


Mientherceutrerath number is illustrated by several autographic plates and wood- 


cuts, and contains a frontispiece giving a photographic view of 
the aquarium of the laboratory, which would seem, from the 
editorial report, to be making well-merited progress. 


THE special articles, official reports, notes, communications. 
and reviews in part ii. of vol. v. of the Journal of the Roya 
Agricultural Society, issued on June 30, make up a number 
replete with information. The first two meetings of the Society— 
Oxford 1839 and Cambridge 1840—are described by Mr. Ernest 
Clarke. Profs. J. McFadyean and G. T. Brown write on the 
prevaleace of anthrax in Great Britain, Mr. Joseph Darby on 
irrigation and the storage of water for agricultural purposes, and 
Dr. Fream on some minor tural industries. Among the official 
reports, we note one by Dr. J. A. Voelcker on aubury, club- 
root, or fnger-and-toe, in turnips. Dr. J, M. H. Munro writes 
on sewage disposal and river pollution, and Lord Egerton of 
Tatton describes the Tewfikieh College of Agriculture, Egypt. 


THE makers of a very neat little camera, Messrs. It. 
aniJ. Beck, have just send usa copy of the ‘‘ Frena I landbook,” 
in which the inventor says practically all there can be said with 
regard to the description, method of use, manipulation, &c., 
connected with this instrument. For the benefit of ‘‘some 
future philologist ’’ who may at some time be in doubt as to the 
derivation of the word ‘‘ Frena,” an etymological note informs 
us that itis derived from ‘‘faro” and ‘‘crena,”’ the former being 
the name of the well-known game of cards,and the latter meaning 
a notch; the instrument automatically discharging one film 
after another like a /aro-40.., and doing this by means of notches. 
In this camera notched films are used, being thin and 
stiff sheets of transparent cellulose film, and as many as forty 
can be carried tn the holder at the same time. With regard to 
some of the technical data of the No. 2, quarter-plate, size, the 
lens is an ‘‘autograph” rapid rectilinear of focal length 54 
inches, normal aperture F- 11, and covers a 3x4} inch film; 
the dimensions of the case are 11} x 54x 4! inches, and when 
filled with forty films the apparatus weighs four pounds, 
Among many of the advantages of this camera may be men- 
tioned the arrangement by which the films may be tilted, thus 
providing a neat and easily worked formofswing-back. After 
the iatroduction, the author of this handbook gives a very brief 
and concise summary of the outline of operations necessary for 
the veriest beginner, printing them in red ink. This, however, 
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s supplemented with fuller details by a series of extensive notes 
on the use of the '' Frena,” occupying nearly eight times as 
many pages as the *‘ outlines” above meationed. These notes 
contain some sound advice, of which the novice could not do 
letter than take advantage, and they are written io a clear 
style. The illustrations and figures are exceedingly neat 
and clear, and the whole get-up of the book is all that can be 
desired. 
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S omMenew facts concerninz the nature of the molecule of calomel 
are contributed to the current issue of the Berichte by Prof. 
Victor Meyerand Mr. Marris. The determinations of the vapour 
density of mercurous chloride made by Mitscherlich, Deville 
and Troost, and Rieth, in each case afforded numbers in close 
agreement with those demanded by the simple formula IIgCl. 
Odliug, however, disputed the possibility of the existence of 
molecules containiag only one atom of each element, involving 
the assumption of univalency for mercury, and showed that when 
gold-leaf is immersed in the vapour it becomes amalgamated, 
indicating the presence of free mercury vapour. Erlenmeyer 
subsequently showed that this experiment was open to the 
objection that the amalgamation might be due to a chemical 
reaction between gold and calomel vapour, and pointed out 
that the presence of free mercury may be more conclusively 
shown by immersing a glass tube, cooled by containing a 
colutnn of quicksilver, in the vapourised calomel, when an abun. 
dant condensation of mercury globules is observed. Debray 
afterwards immersed in the vapour of calomel a bent tube of 
silver, gilded outside and kept cool by the passage of a current 
of cold water, and found that both mercury and corrosive sub- 
limate were condensed upon it, but that the greater portion of 
the sublimate consisted of unchanged calomel. Debray there- 
fure concluded that dissociation into mercury and corrosive 
sublimate only occurred to an insignificant extent. Prof. Meyer 
and Mr. Ilarris now show that if a piece of gold-leaf is im- 
mersed for an instant only in the vapour of calomel it is 
invariably amalgamated, but if it is allowed to remain in the 
vapour for a few minutes it becomes pure gold again, the 
mercury being volatilised. They have further carried out a 
sertes of vapour density determinations by Prof. Meyer’s well- 
known method, at the temperature of the vapours of boiling 
salphuc (338°) and phosphorus pentasulphide (518°). The 
numbers obtained are all in close proximity to that calculated 
for the molecular condition HgCl, agreeing in this respect 
with the older determinations above referred to, in which other 
methods were employed. Vhe calomel was introduced into the 
apparatus in the form of a compressed pastille, thus obviating 
the necessity for a containing bulb or tube, and enabling almost 
ins’antancous volatilisation to be achieved. A second series of 
experiments were then made with a mixture in the proper pro- 
portions of free mercury and corrosive sublimate, and the results 
were almost ilentical with those obtained from calomel. Of 
course this dises not aftord any conclusive evidence, hut experi- 
ments are next deseribed in which an altempt at identification of 
the substance or substances present in the vapour was made, 
Tt was shown that when the cylindrical bulb of the density 
apparatus was constructed of porous carthenware, a very large 
amount of mercury vapour diffused through it, and could be 
condense] upon an ou'er enveloping glass cylinder. Further, 
that when calomel i vapourise Lin a retort connected with a 
Sprengel pump, and in which the pressure has been reduced by 
the latter to a sout 30 mm., the upper portion of the apparatus 
beewmet coverel with a layer of mercury globules, and a pro- 
portionate paantity of merewric chloride is furmed, Chemical 
evidence 18 also addeced to prove the presence of mercuric 
chierite vapour ia the gaseous proiluct of heated calomel, for it 
is shown that pieces of cauttic potash previbusly heated to the 
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same temperature become instantly covered with orange-coloured 
mercuric oxide, just as when plunged into vapour of corrosive 
sublimate, proving the absence of any large quantities of mer- 
curous chloride, which would have afforded a black deposit of 
mercurous oxide. Prof. Meyer and Mr. Harris therefore con- 
clude that when calomel is vapourised it dissociates into 
mercury and corrosive sublimate, lIg,Cl=Hg+HgCi,, and 
the necessity for the assumption of monadic valency for mercury 
is thus avoided. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (./acacus rhesus, 6) from 
India, presented by Mrs. Mcllugh ; three Barbary Turtle Doves 
(Zurtur risorius) from North Africa, presented by the Misses 
E. and P. Mackenzie ; a Common Cuckoo (Cuculus canorus), 
British, presented by Mr. W. Keen; two Horned Lizards 
(Parynosoma cornutum) from Texas, presented by Miss Mait- 
land, an Anomalous Snake (Corvnella anomala\ from South 
Africa, deposited ; an Ostrich |Struthio camelus, 9), from 
Africa, two Ked-headed Merlins (/7ypotriorchrs chicquera) from 
India, purchased; an Ethiopian Wart Llog (PAacocharus 
athiopicus, 2), from South-East Africa, received in exchange ; 
a Thar (Capra jemlaica, §). a Burrhel Wild Sheep (Ovrs 
burrhel), a Great Kangaroo (.VMuacropus siganteus, 9), born in 
the Gardens. 

Pror. W. KR. FisHer requests us to make the following cor- 
rection in his contribution to our last number :—On p. 193, 
line 8 from top, for ‘1°025” read **1°025%.” 


OUR ASTRONOMICAL COLUAIN., 


THE First O8sERVATION OF SuN-spoTs.—A contribution 
to the history of the rival claims of the various alleged dis- 
coverers of sun-spots appears inthe Aeadiconti dit Lincel, frony 
the pen of Prof{ E. Millesovich. It is a criticism of Dr. 
Berthold’s pamphlet on ‘'Master Joann Fabricius and the 
Sun-spots,” setting forth the claims of the son of the Irisian 
astrologer David Fabricius to the name of the true discoverer 
of the solar phenomenon in question. ‘The othe claimants 
are, of course, Galileo and the Jesuit Scheiner, known under 
the name of Apelles. The claims of Fabricius are based upon 
his book De Maculis in Sole observatis, narratio, &c., published 
at Wittenberg in 1611. He had been studying at Leyden 
University, whence he brought home Lippershey's newly-in- 
vented telescope to his father at Osteel. The latter was already 
well known among astronomers as the discoverer of the 
variability of Mira Ceti. The method of projecting the solar 
image on a screen is set forth in detail in the work referred to, 
as well as the correct conclusion that the sun rotates about an 
axis. Prof. Millesovich grants that the name of Mabricius 
was probably known to the Jesuits and suppressed as that of a 
heretic, but he comes to the conclusion that Galileo was 
actually the first discoverer, having observed the spots as carly 
as the summer of 1610, whereas Fabricius saw them indepen- 
dently on March 9, 1613, and Scheiner about the same time, 
without, however, paying much attention to them before the 
publication of Fabricius's Marratio, |le then observed theay 
assiduously, and collected a large number of valuable records. 


THE PROGRESS OF ASTRONOMICAL PiroToGRarny,—Unider 
this ttle, Mr. U1. C. Russell, C.M.G., FLRLS., the Guverument 
Astroaomer at Sydney, delivered an address, as President of 
Section A (Astronomy, Mathematics, and Ihystes), at the last 
meeting of the Australes in Association for the Advancement 
of Science. Vhe addres has now been issued, and mt is the 
most complete statement that we have seen ol the advance ol 
asuonumical photography from the time when Prof. J. W. 
Draper took dayuerreoty pes of the moon, in 1840, to June 1893. 
The relerénees distributed through the address add to its use- 
fulness, Reference is madeto eighty-one sources of inturina- 
tron in all, and of these, NATURE claims the large proportion 
of thirty-two. Like many otber enthusiastic workers in the 
realm of celestial photography, Mr. Russell beleves that 
astrononncal observations will eventually be automatically 
made by means of the sensitive plate ol the photographer. 
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Mr. TEBnuti1’s OsservatTory, New Sourn WALES.— | 


The report of Mr. Tebbutt’s Observatory, Windsor, New South 
Wales, shows that there was no relaxation in the observations 
carried on during 1893. The work done is quite equal in im- 
portance and amount to that of previous years. In addition to 
constant meridian work, a number of occultations were observed. 
interesting phenomena were noted at the disappearance of 
a} Arietis on January 26, 1893, and Mr. Tebbutt thinks that the 
star should he examined with a powerful telescope, as il is pro- 
hably a triple one. The conjunction of Saturn and Virginis in 
April was observed * also the occultation of Saturn and Titan 
on May 25. Brooks’ Comet (1892 VI.) was followed from 
November 28, 1892, to Tune 19, 1893, and the Rordame-Quen- 
isset Comet (1892 II.) from July 29 to August 13, 1893. A 
series of measures of the binary star a Centauri were also 
made. When it is remembered that all the astronomical, and 
nearly all the meteorological, observations are made by Mr. 
Tebbutt himself, as well as the greater portion of the astrono- 
mical reductions, it is impossible not to admire his devotion to 
astronomical work. The smaliness of the numher of southern 
astronomers makes his observations all the more important. 


A New SpiraL NEBULA.—ALt arecent meeting of the Royal 
Astionomical Society, Dr, Roberts exhibited 2 photograph of 
a new spiral nehula in Perseus (Monthly Notices R.A.S.. April 
(S94). The nebula is in R.A. 2h, 29m. 58s. Decl. + 38°31'-4. 
It is 3m. 518. preceding, and 5'*4 south of the nebula No. 1023 
in the New General Catalogue. The accompanying cut, from 
one of Dr. Roberts’ photographs, shows the latter nebula as a 


lenticular body a little below the centre, while the new object 
Appears as a faint patch almost directly above it near the top of 
the figure. he illustration will serve to indicate the position 
of the nebula, but the spiral character has been lost in the re- 
production. Dr. Roberts thinks that the nebula is new to 
science, for it is not 1ecorded in the New General Catalogue. 
With regard to its character he says :—‘‘ The convolutions of 
the spirals are very faint, but clearly visible on the negative, 
and involved in them are four #4-15 mag. stars, and six or seven 
Stars, or star-fike condensations, less bright than the 16th mag. 
The convolutions are symmetrical, and proceed from a very 
faint star-like nucleus.” 


TWENTY-FIVE YEARS OF CHEMISTRY 1N 
RUSSTA. 

[N November last, the Russian Chemical and Physical Society 

~ commenoiated the twenty-fifth anniversary of its founda- 

tion, and the addresses delivered on this occasion are now 

published in a separate pamphlet, as an appendix to ils journal, 

The activity of the Russian chemists having been chiefly centred 
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round the Society, the addresses on the progress of physical 
chemistry, by N. N. Beketoff; of organic chemistry, by N. A. 
Mensbutkin ; on researches in the aromatic series, by Th. 
Beilstein—all in connection with the Russian Chemical 
Society—may be taken as so many excellent reviews of the 
progress of these respective branches of chemistry in Russia. 
The first two addresses are especially full of interest, as there 
is not one of the great questions which have occupied the 
attention of chemists during the fast five-and-twenty years 
to which Russian chemists have not contributed some 
work of importance, The researches in connection with the 
periodical law, by its discoverer himself, and fater on by 
Bazaroff and Prof, Flavitzky ; the work of Prof. Gustavson, on 
the double substitutions of anhydrides; the researches of 
Prof. Potylitzin, into the mutual substitutions of haloids, also in 
the absence of water and at a high temperature, which induced 
Berthelot to make new researches in order to verify his law ; 
and the discovery, by the same chemist, of the dependency 
between the limit of substitution of chlorine hy bromipe and 
their atomic weights, are passed in review. Next come P. D. 
Khrushchoff's researches into the heat of solution of mixtures 
of sajts, which gave a further confirmation of the Berthelot, 
Guidberg, and Waage’s law; the well-known exhaustive 
researches of Prof. Menshutkin into the speeds of reactions ; 
and those of Kajander (prior to those of Arrhenius), into the 
dependency of these speeds upon the electrical conducti- 
bility of the combining bodies; the thermochemical work 
of Lughinin and Werner, and other works of minor import- 
ance. And, finally, the Russian chemists have contributed 
many and varied researches into the dependencies of phy- 
sical properties of bodies upon their chemical composition 
and structure ; such, for instance, as Goldstein’s, which have 
led to the discovery of a law expressing the rise of the boiling 
point of many hydiocarbons as a function of their molecular 
weights; while the important contributions of Mendelcef, 
Konovaloff, Alekseeff, and alsa Scherbacheff, to the theory of 
solutions, and Prof. Bunge’s work in electrolysis, are well known 
to West European scientists. 

The work done in Russia during the same period in organic 
chemistry is, perhaps, even still more important; but it can 


| hardly be dealt with in a few lines, although, out of more than 


a thousand papers contributed in this department, Prof. 
Menshutkin only mentioned those ‘‘of which,” he said, ‘*the 
history of chemistry will retain some impression.”” Many works 
of importance have been grouped by the reviewer around 
Butlerofl’s researches into the tertiary alcohols—a whole 
school of explorers of the fat series having been created by the 
well-known Wazan professor; while another series of re- 
searches into the aromatic compounds was made under 
the impulse given to these researches by Zinin and Beilstein. 
These last are so extremely valuable that they rightly form 
the subject of another well-filled address, delivered hy 
the present leader of this school, Prof. Beilstein, Th. R. 
Wreden, in Kussia, was one of the first to recognise the im- 
portance of those organic compounds which stand hetween the 
tatand the aromatic series ; and though his work, which went 
against the then current opinions in science, did not attract the 


| altention it fully deserved, the ulterior researches of Beilstein, 


KKurbatoff, and Markovnikoff into the compounds entering into 
the composition of the Baku naphtha have shown that he was on 
the right track, and fully confirmed his suggestions. ‘The 
existence of these intermediate forms, which have their rings 
composed of atoms of carbon only, is now a recognised fact, and 
tbeir study has already led to many important discoveries, 
while it promises many more. A short review of the work done 
in Russia, in connection with stereo. chemistry, and with the rela- 
tions between the physical properties of organic compounds and 
their chemical composition and structure, concludes this most in- 
teresting address. ‘‘Chemistry,” Prof. Menshutkin says towards 
the end of it, ‘is rapidly approaching the time when it will be 
no more a descriptive science, but a mechanics of atoms, and the 
history of the Russian Chemical Society is intimately connected 
with that part of the history of science.” 


THE LANDSLIP AT GOHNA, GARHIVAE. 
Sik E. BUCK has sent to us, through Mr. E. D. Maclagan, 
Under-Secretary to the Government of India, an advance 
copy of a report, with maps and plates, hy Mr. T. 11, Ilolland, 
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of the Indian Geological Survey, on the great landslip in above sea-level; and the stream, rushing down an incline 


the Kumaon Hills. The landslip has been mare than once re- 
ferred to in these columns, but Mr. Iolland’s report, from which 
the following extracts have been made, is the first detailed in- 
formation that ha. reached us on the ocenrrence. 

Mr. Holland made a journey to Gobna last February, that 
is, five months after the landslip, and when the lake, formed 
by the barrier fallen across the Birahi Ganga valley, had risen 
to within 290 feet of the top of the dam. JJis investigations 
Jead him to believe that the Jake wil] be full and will overflow 
the barrier about the middle of Angust. Means for recording, 
by iostantaneous photographs, the effects of the water on the 
dam have been arranged by the Government of the North- 
Western Province. 

Gohna in British Garhwal (lat. 30° 22°18” N., and long. 
79° 31° 40° E.)is a small village in the valley of the Birahi 
Ganga, a river running westward and joining, at a point $ 
miles west of Gohna, the Alaknanda, one of the principal 
tributaries of the Ganges. The village is about 130 miles north 
of Naini Tal, and by the road which follows the valley of the 
Alaknanda, it is 160 miles from Hardwar. 

The bed of the Birahi Ganga, sloping at about 24°, is at 
Gohna 4600 feet above sea-level, and is the bottom of a narrow 
gorge with steep, and sometimes precipitous, sides. The gentler 
slopes are grass-covered, and higher up clothed with evergreen 
oak, fir, and rhododendron, In the more open parts of the 
valley, a small amount of cultivation is carried on by the few 
inhabitants of the small groups of houses dignified by the 
name of villages. The river basin, which is twenty miles long 
and nine miles wide, is hounded on the north and east by a snow- 
clad ridge rising to 21,286 feet. A considerable portion of the 
water of the river is therefore derived from the melting snows, 
and it consequently receives its greatest supply during the warmer 
months. The area of the basin east of Gohna, and consequently 
the area draining into the lake which has been formed by the 
landslip, is abont ninety square miles. 

From the account of the villagers there seem to have been 
fields along the sloping portion of the gorge near Gohna on both 
sides of the river, whilst the hill they speak of as Maithana— 
the one which fell—rose almost vertically above the slope on 
the north side of the river. Two years ago there was a small 
ship between Maithana and Gohna village. On the 6th of last 
September (1893), and towards the close of the rainy season, 
two falls took place, damming hack the river to form a Jake. 
Falling continued for three days with deafening noise and 
clonds of dust which darkened the neighbourhood and fell for 
miles around, whitening the ground and tree-branches like 
snow. Further slips gecurred at subsequent intervals after 
heavy rain ; and at the time of Mr. Iolland’s visit, aday’s rain 
or fall of snuw was always succeeded by falls. Blocks of several 
tons would bound from ledge to ledge for more than 3c0o 
feet over the broken hill face with a low rumbling noise and the 
production of clouds of dust. ‘The hill which fell was a spur of 
over 11,109 feet high ; but except on the edge of the precipice, 
where pieces could be pushed over with the foot, Mr. Iolland 
found nu cracks in the hill. The rocks exposed on the cliff- 
front are ernmbled and faulted in a complicated manner and 
with varying dip; but on the west side of the slip the dip is 
towards the valley at a lower angle than that of the precipice, 
the average inclination of which is 54°. The mass of broken 
material which fell stretches for tuo miles along the river valley, 
and rests against the cliff of similar rocks on the opposite side 
a mile away. ()n the higher wounds, from which the mud has 
been washed away, large masses, sometimes weighing hundreds 
oftons, of crumpled dolomitic limestones are seen pitched in 
obliquely and shot ont like a pack of cards. Inthe first fall, at 
any rate, the hill mast have pitched forward and not have shipped 
flown in the usual fashion of smaller slides. Blocks hurled a 
tale away against the opposite cliff have knocked down nanm- 
bers of trees. “The second main tall now stands asa heap of 
iregu arly piled blocks weighing from abont thirty tons down 
to ordinary hand specimen. 

The surface of the dam expose] in early March was abont 
423 acres, bnh at was prad ally being submerged on the eastern 
sige by the rising lake. The lake in the beginning of March 
was 2, miles long, 1 mule wile at the widest part, and covered 
370 acre’, «It was then ring at the rate of about six inches 
per day; but with the melting of the snows in the hot 
season, the rive toust heeome mre rapid. When fall it will, 
unless a cutting is male, overflow at a point 5850 feet 
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of 11, will rapidly cut with increasing bead a channel in the 
mud and loose stones, which cover that portion of the dam, 
until its speed is checked by the reduction of slope and the 
exposure of large blocks of dolomite which must occur below at 
no great depth. Mr. Holland found it impossible from mere 
inspection lo estimate the thickness of the soft mud, but he 
thinks that if the rapid erosion becomes arrested before 100 feet 
has been cut, there will be preserved above a lake 3} miles long 
and 13 miles wide, the destruction of which by gradual erosion of 
the dam and silting up of the basin, though a matter of time geo- 
logically considered short, will be sufficiently slow for what 
historically may be called a permanent lake. The lake view 
from the dam is the crowning charm of scenery typically ]ima- 
Jayan and wild. The steep mountain slopes, partially clad with 
fir, evergreen oak, and gorgeously-flowered rhododendron, 
slope steeply down on either side to the blue-green waters of 
the lake, whilst to the east Tirstil and two associated peaks, 
rising over 20,000 feet, with snow-clad slopes and glaciers, form 
the background of the picture (Fig. 1). 

It is pointed ont that at several places in the Ilimalayas, 
Jakes have in the recent past been formed by landslips, filled, 
and afterwards cut through by their own streams. Mr. Old- 
ham has described the very interesting case of Turag Tal near 
Gonain in Almora District, which was formed behind a barrier 
of slipped limestone 250 feet high. ‘The level of the alluvium 
in the lake is now within 50 feet of top of the barrier, so the 
age of the lake is measured by the time required to deposit 
alluvium to a thickness of 2co feet. (Arc. Geel. Surz, /ndia, 
vol. xvi. 1883, p. 164 ) 

Whilst the steep slopes of the mountains around the lake at 
Gohna add greatly to the beanty of the view, they are unfor- 
tunately a source of danger to the lake itself on aceount of their 
liability to follow the example of Maithina and slide down, dis- 
placing proportionately large bodies of water. At one spot, 2 
little to the south-east of the dam and half-way to Durmi, where 
the dolomites dip in the direction of the steep slope towards the 
lake, the hill side may at any time slide into the lake. In 1869, 
higher up the same valley, a small Jake, Gudyar Tal, having 
been formed in the same way hy a landslip, became suddenly 
nearly filled with a second slip and displacement of a body of 
water, which flooded the valley of the Alaknanda and washed 
away part of Srinagar, 78 miles below. Thatthis, sooner or later, 
will take place, seems to be certain ; hut when, it is impossible 
to say, The very size of the Jake, however, will hea safeguard 
against high floods. Suppose, for instance, that the permanent 
lake had an area of 500 acres, and a slip of 12,500,000 
cubic feet ocenrred—the maximum possibility near the south- 
east corner of the dam—the result would be that the water in 
the lake would rise about 7 inches, ‘There are, however, one 
or two steep precipices on the north side of the lake, which Mr, 
Jlolland could not examine, and which he thinks might probably 
give larger slips. 

Fears have frequently been expressed concerning the danger 
of the dam bursting under the hydrostatic pressure of the water 
accumulating in the lake above. The sections and map 
accompanying Mr. Holland's report should be sutticiently con- 
vincing to any engineer ; but to remove any doubt concerning 
the security of the barrier, the strength of the dam is con- 
veniently compared by a simple ealcnlation with the actual 
hydrostatic pressure which it will have to resist before overllow 
occurs, n 

The point reterred to as 5850 feet ahove sea-level is ap- 
proximately in the centre of the dam, and lies in its weakest 
section, It isshown that this weak section would weigh about 
401,922 tons, When the overflow is about to take place, the 
horizontal hydrostatic pressure against the section will be 
13.950 tons , ; 

Vhe weight of the section is thus nearly twenty-nine times 
the horizontal pressure of the water. Bat even supposing this 
section to be free of fiietion from the sides, and only offers the 
resistance estimated by its awn coefficient on a bed of the 
same material, it would require about four-fifths of its own 
weight to move it; that is to say, a pressure of 321,536 tons. 
But as the maximum horizontal pressnre of the water will only 
he 13.950 tons, the weakest section of the dain ts af least 
twenty-three times the necessary strength, This estimate 
would, of course, be still higher if the weight of the thon- 
sands of tens of dolomitic blocks which rise on either side the 
weak section and point of overlow were taken into considera- 
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tion. Finally, the enormous pile of rubbish, weighing quite 
800,000,000 tons and lying in a valley nearly one mile wide, 
would, if shifted, become jammed intoa gorge only 500 feet 
wide. 

Mr. Elolland traces several causes, which were some time 
conspiring to the one end of bringing about the catastrophe 
that has been attended with such serious consequences at 
Gohna. 

Among these the principal, or more correctly, the one which 
gave facilities for the action of all the others, is the dip of 
the strata towards the gorge, Over Gohna village, the dip of 
the dolomites in the south-east direction increases, unti) in 
Marthana itself the beds are inclined in the face of the cliff at 
an angle of about 45°-50°, and consequently large platey 
surfaces are exposed by the fall. As the dip of the rocks is 
greater than the angle of repose of dolomite or shale-slabs, 
sliding would naturally take place when necessary facilities are 


Fig. 1. View of Gohna Tal from the edge of the Dam, 190 feet below overflow point. 
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pendicular cliff issafe on the south side in which direction the 
rocks dip, there is a perpetual slipping on the north side, and 
no slope greater than the angle of repose of the loose blocks 


/ would be safe. 


In the landslip at Gohna not only was the support removed 
by undermining at the foot of the slope, and loosening of the 
beds, but the beds were impelled outwards by a series of changes 
following as a natural consequence of the processes which 
destroyed the originally compact nature of the strata. These 
causes combined, taking advantage of the stratigraphical 
facilities, precipitated the mass of material which now dams 
back the Birahi Ganga. They are as follows :— 


(1) Those producing a loosening of the strata. 


{a) Dolomitisation. 
(4) Solution by atmospheric waters. 
(¢) Reduction of coefficient of friction by water. 


Tirstil (23,496 feet) anct two associated peaks (over 20,000 feet) 


form the background 


presented. 
in angle the dip of the strata there is no danger of a slip ; but 
when, as in this case, the foot of the slope is undermined hy 
the action of a river and by springs, the average slope of the 
surface is increased, and there is a tendency for the beds lying 
between the line of slope and the line of dip to slide off, 

It is pointed owt that the influence of the dip of the 
Strata in fashioning the surface slope is well illustrated in 
the Cheddar Valley. The river has cuta gorge approxi- 
mately in the direction of the strike of the carboniferous 
limestone, which dips on both sides of the river at an angle 
of 15°-24° south. The south side of the gorge is an almost 
Perpendicular cliff yoo feet high, whilst on the north side 
the slope is only slightly greater than the dip of the beds, 
which are constantly, though gradually, slipping down as the 
[er is deepening its valley. Thus, whilst an almost per- 
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So long us the slope of the surface does not exceed © 


(2) Subsequent changes imfelling strata in the direction of 
least resistance, 


(a) Expansion of products on oxidation and hydration. 
(4) Changes of temperature. 
(¢) Tfydrostati¢c pressure. 


Mr. IJolland describes the action of each of these causes, 
and concludes his report by pointing out that owing to the fact 


_ that the folding of the Himalayan range has continued to times 


geologically recent, if not still in action, there has resulted a 
condition of strain frequently manifesting and relieving itself by 
earthquakes, and of steep slopes with rushing torrents, 
frequently resulting in landslips, When subsequently the 
inequalities of level have been sufficiently reduced by denuda- 
tion, the slopes will be more stable, rivers less violent, and the 
scenery tamer—a condition of affairs exemplihed by the more 


2 


geologically old-fashioned peninsular portion of India. Water, 
the great agent of denudation, has, by its chemical and physical 
action, been the cause of the landslip at Gohna, but the effects 
of ithe potential energy accumulating in the lake have to be 
Patienty awaited. 


SCIENCE PNT EA G ATA TRESS: 


le the Fortnightly Prof. Karl Pearson heads a foreible article 
on ‘* Socialism and Natural Selection” with the following 
quotation from Darwin:—*' What a foolish idea seems to pre- 
vail . on the connection between Socialism and Evolution 
through Natural Seleetion.”  Ilis contribution is a diatribe 
against the views set forth by Mr, Nidd in ‘* Sociat Evolution ” 
and the reviewers who have hailed the work as scientific in its 
construetion and conclusions. Dr. Louis Rohinson points out 
the glaring moral inconsistency of the majority of anti-vivisec- 
tionists, who ‘‘ while they claim to be actuated by the great 
principle that kindness to all living creatures should be a rule 
from which only the direst necessity can excuse us. . . are con- 
tent to ignore the crueltics which are most wanton, most severe, 
and most frequently inflicted. Moreover, this strange callous- 
ness to the great mass of animal suffering is not deemed incon- 
sistent with a frenzied onslaught on the practice of experiment- 
ing upon animals in the interest of medical science, although 
such experiments are deemed absolutely needful by nearly all 
those who know anything at all about the subject, and although 
the pain so caused ts but asa drop in the ocean when compared 
with that inflicted in sport, or for monetary profit... .. 
Now what would all the good humanitarians say, if some man of 
science, pursuing knowledge rather than pleasure, were delibe- 
rately to smash the leg of an animal, and lacerate its flesh with 
some blunt instrument, and merely to save himsclf a little 
trouble, were to let it crawl about tbe laboratory, with a com- 
pound fracture and wounds unattended 10, while he busied 
himself with something clse? What, if he were to com- 
mence an operation on a pigeon by wrenching off a wing and 
fouging out an eye, and then were to stroll off to lunch, and a 
game of billiards, intending to come back and finish the business 
when he had leisure? What if he were to tear open the abdo- 
minal cavity of a rabbit, and, rather than spend a quarter of an 
hour in completrrg the operation he had begun, were callously 
to let it die in all the unspeakable agonies of peritonitis? What, 
again, would they say if, when the vicar dropped in to after- 
noon tea and asked about the result of the experiments, our in- 
vestigator were to smile and rub his guilty hands as he replied 
that he had had a most enjoyable morning? And, lastly, what 
would they say about the viear if on hearing this shameless 
avowal he joined in the abominable rejoicings of his hast, and 
accepted a yift of the mangled carcases of the victims?” 

The Contemporary eontains a reply by Prof. Bonney to Dr. 
Wallace’s arguments in favour of the excavation of lake basins 
by glaciers | fortnightly, Nov. ard Dec. 1893). Prof. Bonney 
winds up hy sasing: ‘' Notwithstanding Dr. Wallace's in- 
yrenious advocacy of the erosive power of placiers and ice-sheets, 
I maintain that these can excavate only under the most fayour- 
able conditions, and then but toa limuted extent, and that they 
are proved by a close study of the Alpine peaks and valleys to 
have | cen incapable of hollowing out the great lakes of that 
chain. 

Dr. Carl Luniholtz has been for the past three years making 
explorations in the almost unknown repions of the Sierra Madre 
in Mexico, ‘lhe first of a series of papers on his discoveries 
appears in S-sener': Maga.ine under the title, ‘* Among the 
‘Tarahumaty.” The paper is profusely illustrated trom photo- 
graplis taken by the author. The following extracts are of 
interest ;— 

“Cave-dweller ary found amorg the following trikes. cnunt- 
ing from the north ; ‘The southern Pimas, the Varahumaris, and 
the allied tribe of Eluarepio , and the Vepehuanes, All these 
trihe inhalat the State of Chihuahua and are more or less 
mountaineer’ living ahnit cntirely in the great Sierra Madre 
range. Of thee people the Terahuimaris are most attached 
to caves, the Fepehuanes the least. All are linguistically 
related, In tomeol their customs and manners they alsa greatly 
refeml le cach ether, while in ethers, as well as in character, 
they are strikingly ditferent. Very litle that may he called 
acCurate was known of there tribe’. ‘The Varahumaris, the 
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most primitive of them and the least affected by Mexican civili- 
sation, are the most interesting.” 

As to the relation of these people to the clift-dwellers of the 
south-west, Dr. Lumholtz remarks: ‘* Are the cave-dwellers 
related to the ancient clitf-dwellers of the south-western part of 
the United States and northern Mexico? Decidedly not. Their 
very aversion to living more than one family in a eave, and 
their lack of sociability, marks a strong contrast with the ancient 
cliffedwellers who were by nature gregarious. The faet that 
people live in caves is in itself extremely interesting, but this 
alone does not prove any connection between them and the 
ancient cliff-dwellers. Although the Tarahumari is very intelli- 
gent, he is backward in the arts ard industries. TLis pottery is 
exceedingly crude, as compared with the work found in the old 
cliff-dwellings, and its decoration is infantile as contrasted with 
the cliff-dwellers’ work. The cliff-dwellers brought the art of 
decoration to a comparatively high state, as shown in the relics 
found in their dwellings. But the eave-dweller of to-day shows 
no suggestion of such skill, Moreover, he is utterly devoid of 
the architectural gift, which resulted in the remarkable rock 
stmetures of the early cliff-dwellers. These people, so far as 
concerns their cave-dwelling habits, cannot be ranked above 
troglodytes,” 

Prof. N.S. Shaler, of Ilarvard, continues his popular studies 
of domestic animals with a paper on ‘' Beasts of Burden,” show- 
ing the great part they have played in the civilisation of man, 
The article is richly illustrated. 

A chatty article on British vipers is contributed to Chambers’s 
by Dr. A. Stradling. This journal also contains ‘‘ Wintering 
on Ben Nevis,” by Mr. R. C. Mossman, being a description of 
meteorological phenomena observed during a winter's exile in 
the Ben Nevis Observatory, We also note a description of some 
of the methods adopted by the modern pharmaceutist to make 
the medicines he dispenses less objectionable than formerly ; 
an article on diamonds, and others on recent developments of 
photography, ‘‘The Sleep of Plants,” and ‘‘ Nest-building 
Insects.” 

Sir Ilenry Koscoe writes on ‘‘The New Edueation” in the 
Humanitarian, and states in his artiele what is being done in 
the way of technical instruction. The same journal is the arena 
of a more or less heated discussion on vivisection, Lady Burton 
expatiates upon ‘* The Position of Animals in the Seale of 
Nature,” and Dr. E. Berdoe replies to Prof. Victor Horsley’s 
criticisms which appeared in the June number. Lady Burton 
suggests that criminals sentenced to death should be given the 
opuon of being experimented upon or of dying a felon’s death. 
The same idea has been put forward by another writer. In the 
Sunday Magazine we find a coneluding article on “The Stuf 
we are made of,” by Dr. J, M. Ilobson. 

Sir Kobert Ball must have a rather poor opinion of the readers 
of Cassell's Family Magazine, or he would not offer them such 
‘Can old, old stury” as that he tells in “A ‘Talk about the 
Pleiades.’’ A few remarks on the visibility of stars inthe cluster 
are followed by some trite conclusions npon the gregarious 
character of the proper motions, a vague statement as to the 
spectra of the components, and a description of the photography 
of the group. All this is illustrated by two cuts from one of the 
author's books and a reproduction of the plate based upon the 
photograph taken by the Brothers ITenry some yearsago. Nothing 
but the author's reputation would have secured the insertion ol 
such a commonplace contribution, .\n article of a better stamp 
is his sketch of the life of Sir William Ierschel in Good {¥ords, 
being the third of aseries on '' The Great Astronomers,” “This 
series is evidently intended to he published in book form when 
completed. Misconception will certainly result, however, 
from the description of the discovery of Uranus, [rom Sir 
Kobert Ball's aeeount, readers are led to believe that Ierschel 
knew that the object that came within his ken in March 1782 
was a planet, as soon as he had found that it was a dise capable 
of magnification, Rut it is well known that Ilerschel thought 
the object was a comet ; in fact, he announced his discovery as 
cometary, and it was not until some months later that its 
planetary nature was established by considerations of the orbit 
it pursued, We would, therefore, suggest to the learned Lown- 
dean professor that he would do well to modify the following 
statement—"Great then was the astonishment of the scientific 
world when the Bath organist announced his discovery that the 
five planets which had been known from all antiquity must 
now admit the company of a sixth.” 

The Century contains the third part of ‘Across Asia on a 
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Bicycle” by Messrs. T. G. Allen and W. L. Sachileben, an 
article on ‘* Coasting by Sorrento and .\maih,” and one on 
‘The Higbroad from Salerno to Sorrento,” all of them being 
well illustrated. 

In addition to the magazines named in the foregoing, we have 
received Longman’s, containing ‘‘ Polar Bear Snootiny on the 
Fast Coast of Greenland,” by Dr. Nan-en, and ‘* Chamnis 
Ilunting above the Snow Line,” by Mr. Tlugh E, M. Stuthield. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The following are the speeches delivered by 
the Public Orator, Dr. Sandys, Fellow and Tutor of Str. 
John’s, on June 27, in presenting Sir John Bennet Lawes, 
Bart., F.R.S., Sir Joseph Henry Gilbert, F.R.S., and Prof. 
Mendeléef, for the honorary degree of Doctor in Science :— 


(t) Salutamus tandem par nobile collegarum qui de agrorum 
cultura, de pecudum alimentis variis, experimentis eaquisitis 
una elaborandis annos quinquaginta, magnum profecto aetatis 
humanae spatium, dedicarunt. Tot annorum autem labores non 
modo chartae fideles in perpetuum custodient, sed etiam saxum 
ingens nomine utroque insculptum inter posteros testabitur. 
Ab ipso autem ‘‘monumentum aere perennius” erit exacium, 
experimentis tam utilibus, tam fructuosis, munificentia ipsius 
etiam in posterum continuatis. Auguramur, nec nos fallit 
augurium, in agri culturae avnalibus talium virorum nomina fore 
immortahia, 

Duco ad vos Baronettum insignem, Regiae societatis socium, 
virum doctoris titulo bis aliunde merito ornatum, IOANNEM 
BeENNET Lawes. 


(2) Ques tot annorum fabores una coniunxerunt, eos in 
landibus nostris hodie divellere vix possumus. Consiat lawen 
labores illos viri huinsce scientiae admirabili et indusiriae inde- 
fessae plurimum debere. Constat eosdem eiusdem scriptis, 
eiusdem orationibus, non modo in patria nostra sed euam 
peregre maximo cum fructu esse patefacios. Cum collega suo 
summa concordia coniunctus, Plinti verba inure optimo posset 
usurpare: ‘‘nobis erat nullum certamen, nulla coutentio, cum 
uterque pari iugo non pro se, sed pro causa niteretur.” 

** Felices ter et amplius 
quos irrupta tenet cupula,”’ 

Duco ad vos Regiae societatis socium, virum ab ipsa Regina 
eguitem propter werila nominatum, [OSErHUM HENKICUM 
GILBERT. 


(3) In scientia chemica investiganda diu inter peritos quaere- 
baiur, quaenam rativ iteresset inter alomorum pondera e 
quibus rerum elementa cunstarent et vires eas, sive chemicas 
sive physicas, quae elementis ipsis velut propriae inhaererent. 
Qua in ratione penitus perscrutanda atque ad certam quandam 
legem redigenda nemo plura perfecisse exisltimatur quam vir 
illustris qui Siberia in remota natus, et undecim abhine annos a 
societate Keyia Londinensi numismate aureo donatus, hodie 
Nosira corona qualicumque decoratur. Magnum prolecto est 


inter tot elementa ratiouem certis intervallis velut circuitu : 


quodam recurrentem observasse, eque rerum notarum observa- 
lione etiam ignota providisse. Viri huiusce ingenio etiam 
elementa prius inaudtta mentis divinatione singulari praedicta 
sunt posteaque in ipsa retum natura reperta. (uae elementa, 
trium gentium insigitum: nominibus Gallium, Scandium, 
Germanium nuncupata, nomen ipsius illustrius reddiderant et 
Kussorum famam, quantum af ipsum attinct, Icliciter auxerunt. 
Ergo virum de scientia cheniuca tam diu tamque praeclare 
Meritum, totque titulis aliunde ornatum, hodie etiam nustromum 
“turba Quiritium 
certal tergeminis tollere honoribus.” 
Newtoni certe in Academia honos ei praeserlim debetur, qui 
etiam in setentia chemic: Newioni in vestigiis tam fideluer 
insistit, ut alumui nostri “qui genus humanum ingenio super- 
avit”’ imaginem intuens, Lucretu verba paululum mutata possit 
Usurpare :— 
“te sequor, o Grantae magnum decus, inque tis nuac 
licta pedum pone pressis Vestgia signis. 

Duco ad vos scientiae chemicae professorem Petroburgensem, 

DEMErRIUM IvANovitcit MENDELEEF. 
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American Journal of Science, June.—Notes from the Ber- 
mudas, by Aiexander Agassiz. ‘The story of their present con- 
dition is practically that of the Babamas, with the exception 
that at the Bermudas we have an epitome, as it were, of the 
physical changes undergone by the Bahamas. The develop- 
ment of the true reef builders, « f the massive corals, is insignifi- 
cant. Subsidence has brought about the existing outlines of 
the islands, but there is no eviderice to show tHat the original 
annular coral reef was formed during subsidence. That reef 
has disappeared, and nothing is left of it except the remnants 
of the xolian ledges extending to sixteen or seventeen fathoms 
outside the reef ledge flats, ledges which owe their existence lo 
the material derived from it: the former zolian hills of the 
proto-bermudian land.—Discovery of Devonian rocks in 
California, by J. S. Diller and Charles Schuchert. During the 
field seasons of 1884 and 1893, the U.S. Geological Survey 
acquired six lots of Devonian fossils, comprising about thirty 
species, mostly corals. They demonstrate the undoubted 
presence of middle Devonian deposits in California, where rocks 
of this age have long been looked for by geologists, more par- 
ticularly since the recent discovery of Silurian fossils.—New 
method of determining the relative affinities of certain acids, by 
M. Carey Lea. This methed is based on the principle that the 
affinity of any acid is proportional to the amount of base which 
it can retain in the presence of a strong acid selected as astandard 
of comparison for all acids. Wben to [ree sulphuric acid a salt 
is added in sufficient quantity to cause the whole of the sulphuric 
acid to saturate itself with the salt base, it is possible by means 
of the herapathite test to determine the exact point of such 
saturation. From this we can deduce the exact nature of the 
resulting equilibrium, A series of equilibria thus obtained with 
different salts enables us to determine the comparative strength 
of the affinities of tbe acids of these salts. The fact that even 
small quantities of weak acids added to sulphates will set free a 
certain quantily of sulphuric acid, can be rendered visible to 
the eye by a well-marked chemical reaction.—A recent analysis 
of Pele’s Hair and a stalagmite [rom tbe Java caves of Kilauea, 
by A. II. Phillips. The stalagmite is of ihe kind characteristic 
of the lava caverns of Nilauea, differing very slightly from Pe le’s 
Tair in constitution, but widely Irom ordinary stalagmites fornied 
by undoubted solution. ‘Ihey are suggestive of fused drops, 
which falling one on the other are at the time sufficiently plastic 
10 be quite firmly welded together and congealed in a slightly 
drooping position. 

Bulletin of the New York Mathematical Society, vol, iii, No, 
8, May tSq4. (New York : Macmillan.)—** Utility of quatern- 
ions in pbysics “isan analysis by Prof. A. S. Hathaway of A. 
McAvlay’s essay, which is well known to our readers (see 
NatTuRE, December 28, 1893, amongst otherreferences), ‘lhe 
reviewer considers it to be ‘* of undoubted scientific value, and 
the work of a man of genuine power and originality,”’ and that 
it will go far towards accomplishing the author's purpose of 
arousing serious interest in quaternion analysis. —Prof. Enestuiim, 
ina note upon the history of the rules of convergence in the 
eighteenth century, calls attention to two other mathematicians, 
in addition 10 those named in a notice by Prof. Cajori, in vol. 
ii, pp. 1-10, viz. Maclaurin and Stirling : for the former he 
claims ‘a signal place in the history of these rules.”—Vrof. 1°. 
Franklin concisely abstracts Dr, Vranz Meyer's ‘* Bericht tiber 
den gegenwartigen Stand der Invariententheorie,” a work 
which gives a remarkably full abstract of researches in the 
domain of algebraic forms and Invariants.—Cajori’s *' listory 
of Mathemaucs” (pp. 190-197) is a work which Prof. D. 
E. Smith submits to a searching examination, the comimence- 
ment of which is a severe condemnation of great part of the 
hook, founded on a side by side comparision of Cajori’s state- 
ments with those of previous writers on the subjecr, which he 
is alleged to have copied without giving due credit to the 
authors cited. Ile states the hook to be weak in bibhography, 
and carelessly written, [is merits are that it tells the general 
story of the growth of mathematics in a popnlar way, 1s well 
printed and *‘ altogether an attractive piece of book-making.” 
Not having seen the work we cannot say if this witness is true, 
but he certainly adduces evidence which nt wt!'l be haid to 
rebut.—’‘ Gravnation and absolute units of force’ is an abstract 
of a paper read Lefore the New York Mathematical Society by 
Irof. W. Woolsey Jolnson. Prof. Greenhills views are 


DS 


noticed. The ‘‘ notes ” say that ina discussion on the paper, Mr. 
C.S Peirce proposed that the term ‘ Galileo ” be applied to 
the unitef acceleration in the C.a.S. system. We also find 
in them an accoun: of the proceedings ar the centenary cele- 
bration of the birth of Lobachev-ky hy the Physico-Matbe- 
matical Society of the University of Kazin. Further we learn 
that Lambert's essay (-f. our notice of the Audletin for Decem- 
ber 1893) is to be incorporate! in a volume entitled ‘' Die 
Theorie du Parallellimen ” (Teubner, of Leipzig), to be edited by 
Drs. VP. Stoecke) and F. I:ngel. The prime factor will be the 
"first book of the marvellous work hy Saccheri, ‘ Euclid 
vindicated from every tech,’ in which (in 1733) the «wo 
hypotheses which, besides Ifuclid’s, are possible are developed, 
and all the results obtained which have been ascribed to 
Legendre. There isa list of new publications in higher and 
applied mathematics. 


Wretemmn's Annalen der Physth und Chemie, No. 7.— 
Further electro-optical experiments, by J. Elster and IT. Geitel. 
The capacity of thin layers of sodium, potassium, and rubi- 
dium applied to the walls of vacuum tubes of promoting the 
passage of a current when illuminated differs for different 
colours. For long waves, rubidium is the most, and potas- 
sium the least sensitive. If the layers are illuminated by 
polarised light the current intensity is greatest when the plane 
of polarisation is perpendicular to the plane of incidence. 
Electric oscillations of smail period can be transferred to rare- 
fied gas by illumination in presence of an alkali metal.—A new 
phenomenon attending the passage of electricity through badly 
conducting liquids, by O. Lehmann. This is a description of 
the formation of halos round the electrodes ina solution of pig- 
ments in water thickened with gelatine, sugar, or glycerine. 
Considerable disturbance is produced where the different 
coloured halos meet, while the rest of the solution remains 
undisturbed. ~—Experiments with Tesla currents, by F. Himstedt. 
The author gives an account of methods by which Tesla‘s 
experiments can be repeated with ordinary laboratory apparatus. 
High potential and rapil oscillations were produced by a 
Lecher wire combination used for producing Hertz oscillations, 
—On the demonstration of Ifertz’s experiments, by P. Drude. 
The author avoids the necessity of a high tension accumulator, 
as used by Zehnder, by allowing the sparks of the resonator to 
discharge an electroscope charged by a dry pile. The point 
behind the concave mirror is put 10 earth; also one pole of the 
dry pile, the other pole being connected with the electroscope 
and the sphere behind the mirror. When sparks pass, the 
leaves of the electroscope collapse partly or totally. This may 
he shown to a large audience hy projecting an image of the 
electrascope on to a screen.—The change of phase of light by 
reflexion at thin films, by W. Wernicke. Under the name of 
“optical phase analysis” the author describes a method of detect- 
ing exceedingly minute impuritics on the surface of polished 
glass or glass covered with a thin layer of gelatine. The 
intnence of the play of cohesive force unpan free molecules as 
regards their optical properties is investigated for pigments and 
the me‘als, with especial reference (o silver. 


SOCIETIES AND ACADEMIES. 
Lonpon, 


Royal Society, February 8.—‘' Thermoelectric Properties 
of Sait Solutions.” By George Frederick I-mery, late Scholar 
of ‘Tanity College, Cambridge. 

In acirevit formed by a metallic wire anda solution an clectro- 
motive force is developed proportionately to the difference of 
temperature between the yunctions. The solution ¢o be examined 
ts putina U-tube with an electrode and thermometer in each 
Kimb, coard one of which 1s a hot water-jacket. 615 = 1. M.F,. 


pert ©, unit 3 being tot volt. Ixperiments were made with 
celvte hlortte and sulphate of zinc, and sulphate nitrate and 
aeeters ofc per, 8 vaned considerably with concentration. 


The velue for pre water appears to he about $16, tut cannot 
he rel diretsly ; for some salts 3 increases with concen- 
tratton, for others it diminishes. Inall cases examined the 
current WO go {rem hat to cold through the solutions. With 
zine fal Pamalgénwted zinc cleetrades were u ed; with the capper 
alt) the electrode wel was a tine wite projecting from the 


enlef g drawn-out giays tube. Values of 3 for mixed salts 
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seemed to show that differences from the water valne are 
qualitatively but not quantitatively additive. Thus 5, starting 
trom about $'6, tends for moderate concentrations to a nearly 
constant value for each salt. M. Bouty, with very strong 
solutions of zinc chloride. found that 8 rapidly diminished, 
whence the entire curve for all concentrations hetween zinc 
chloride and pure water would have a point of milexion. Tf, 
keeping the salt a fixed quantity, we use mixtures of twa 
solvents, we get a complete curve for 8. Experiments on 1 per 
cent. of cadmium hromide gave good results with all solvents 
used ; with mixtures of methyl alcohol and water with alcohol, 
it gave the following values :— 


Methyl alcohol Water 

per cent. é per cent. & 
100'0 ... 11°3 100°0 ... 70 
go'o ... 110 989 6°86 
Sipe 10°76 go'0 ... 5°85 
[OLomee 10°*4 - 10°5 75'0 5055 
500 ... 10°2 5070 4°075 
50:0) 22.67.) 9250 250 sale 
HEE) one con GIVE fo) S15 
ONE) aoc Gem IR8) 
° S15 


Tn the first we have an inflected curve never far from the mean, 
in the second a small admixture causes a largedropin 8, These 
two pairs of solvents represent two classes, The alcohols mix 
quietly without chemical action, while alcohol and water mix 
with evolution of heat, and change in bulk. 

A few experiments, believed to be entirely novel, were made 
on the E.M.F. in a circuit composed of two kinds of liquid with 
junctions at different temperatures. Zinc sulphate 4 per cent. 
and weak zine chloride gave E/(?’ — ¢) = 1°36 x 1074 V. 

Zinc acetate and zinc sul hate gave Ef’ - ¢ =0°S x 1074.V, 
1°05 x 10°*V, 113 x 107' V, mean value— 1 x 10°* V. 

Lastly, measurements of the Peltier effect at a metal-liquid 
Junction were made with various apparatus with fairly consistent 
results. 

For 15 per cent. copper sulphate and copper, different 
Measurements gave the heat evolved per unit = 11 —0'1992, 
0°1927, 0°1956, O 2078, 0'2091, 0°1952. 

The last and best gives 11/T = 6°S3 x to7! = 8 for the solu- 
tion. Cupric nitrate with 8 = 614 gave H = 01764, 
W/T = 61. Thus these thermoelectric effects are of a 
reversible nature. 


May 10,—'* The total celipse of April 16-17, 1893. Report 
of results obtained with the slit spectroscopes.”” By Captain 
Wels HMO; 16.18 

This paper deals with the results obtained from the photo: 
graphs of the spectrum of the eclipsed sun taken in Brazil and 
Africa at the total cclipse of April 1893. The instruments 
employed, of which there were four, were slit spectroscopes of 
the ardinary type, and were each arranged to take one photo- 
graph during totality, Of the four resulting photographs twa 
were partially unsuccessful and were not measured. ‘The two 
others each show a strong prominence spectrum, and on both 
sides of this a continuous coronal spectrum, in which latter 
are seen a number of very faint lines. The wave-lengths of 
these lines were determined by using the known lines in the 
prominence spectrom as reference points, and from these con- 
structing an interpolation curve. ‘The coronal lines, whose wave- 
lengths were thus fixed, were, in almost all cases, apparently 
identical with lines which had been abserved at previons 
eclipses, instruments of a similar type having been employed 
at the echpses of 1882, 1853, and 1886. 

The prominence spectrum, as shown on the photographs, 
extends from w.}. 3667 to w.l. 5316. It is chiefly remarkable 
for the extended hydrogen series, there being eight lines beyond 
the one at w.l. 3699, the wave-lengths of which are given as 
3992 5, 3987, 3652, 5675, 3675, 3072, 3669°5, 3667. 


“Researches on Modern }xplosives” (preliminary com: 
munication). By Wilham Macnab and I. Ristori. 

A series of experiments with explosive compounds has been 
undertaken by the authors for the purpose of studying chemical 
reactions at high temperatures and pressures, and of clucidating 
certain thermal constants relating chiefly to the specific heat of 
gases under such conditions. Nuitroglycerin, nitrocellulose, and 
several combinations of these two bodies, which are used as 
smokeless powders, have been chiefly employed in these experis 
ments. ‘The results given in this communication relate princi 
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pally to the amounts of heat evolved by explosion in a closed 
vessel, and the quantity ani composition of the gases produced. 
The following tahle contains the results of some of the experi- 
ments :— 


INCA ON a om 


237 
heing aggregated about the dividing nuclei in spherical ma;ses. 
Resulting apparently from this division, flazgellated swarm cells, 
having a diameter of 3-4, are produced, which escape, teaving 
an empty shell. 


Table Indicating the Quantity of Heat, also the Volume and Analysts of the Gas developed per grant with Nitro-gly erin, 
Witro-cellulose, and with several different Combinations of these two Explosives mate at Ardeer Factory. 


Bepemcent) Vase ences: +s 


: Per cent composilion of permanent Coe fi- 
ae Total volume P P 
c Bae foenlege Easotles Permanent Aqueous of gas gases. cent of 
SEIS UE ESC ER ASs ha: gas. vapuur. calculated at — Le 
: o and 763 mm. » GO ten oO H x HOA 
c.4. cc. c.c. 
pergram. per gram, per gram. 
A. Nitro-glycerin Pee cs canes ee TOSS 464 257 741 630 — —~— 40 — 330 1224 
B. Nitro-cellulose (nitrogen = 13:30 
per cent.) 1061 673 203 $76 22°53, 4555 O75 — 14'°9 169 929 
§0 per cent. nitro-cellulose (N = 
(Cs 12°24 per cent.) 1349 568 249 $17 305 3255 O8F = on ge fier 
{ 50 per cent. nitro-glycerin ......... ( 
{ 50 per cent. nitro-cellulose (N = } - ; ; — : 
D~. 13°3 per cent.) ; 1410 550 247 797 41S) 92775) (OO — Gra) 24 Fae ited 
{ 50 per cent. nitro-glycerin ......... \ 
. nitro- NS 
f So per cent. nitro cellulose ( } Es P ee oe a , 2 
EE 12°24 per cent.) ° 1062 75 22 go 27 Sic Oe Soh OS 7 
P : : S 3 
{ 20 per cent. nitro-glycerin ......... \ 
7 a 
4 ( So per cent, nitro-cellulose (N = } és & ; q 
ie 13°30 per cent.) 1159 37 227 of 266 oS or — 12:0 20°5 I001 
120 per cent. nitro-glycerin ......... \ 
is per cent. nitro-cellulose (N = | 
fee 13 39 per cent.) 1280 627 236 863 257) 3S GR <= TES aoe Teg 


\60 ,, 


o 


nitro-glycerin 


Results are also given when several recognised smokeless 
powders were fired under various conditions. 

The avthors are continuing their investigations, and are 
especially endeavouring to measure the actual temperature of 
explosion, in which direction considerable success has been 
attained. 

June 7.—‘‘Contributions to the Life-History of the Fora- 
minifera.” By J. J. Lister, St. John’s College, Cambridge. 

In this paper it is shown from an examination ofa large numher 
of specimens of Polystomella crispa (Linn), that the in lividuals 
of this species fall into two sets, corresponding with the forms 
A and B (of Munier-Chalmas and Schlumberger), which have 
been shown to exist in species of Mammuulitide, Afitiotide, and 
other familics of Foraminifera. The two forms may be distin- 
ished as wegalospheric and microspheric, being characterised 
by a marked difference in the size of the chamber occupying the 
centre of the shell. 

Associated with this difference in structure there is a marked 
difference in the nuclei of the two forms. 

Individuals of the microspheric form, whose central chamber 
s about 10 u in diameter, have many small nuclei distributed 
hrough the inner chambers. Evidence is hrought forward to 
how that in this form the nuclei multiply at frst hy simple 
slivision, and that ultimately they give off portions of their 
which become distributed through the proto- 
» in the form of irregular deeply staining strands. The 
Itimate fate of the microspheric form was not traced in 
olystomella, 

The megalospheric form, whose central chamber is gener- 
ply ahout 70% in diameter, has, in the usual condition, a 
single large nucleus which grows in size with the growth of the 
rotoplasm, and passes from chamber to chamber, moving to- 
jwards the centre of the protoplasm contained in the series of 
|hambers. There is evidence to show that in this form, also, the 
jucleus parts with portions of its substance. Ultimately the 
iicleus disappears, and in its place hosts of minute nuclei (1-2 » 
n diameter) are found, which eventually become evenly dis- 
ributed and divide by karyokinesis, the entire protoplasm 
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In Orbitolites complanata (Lamck.), in which species the mi- 
crospheric form attains the larger size, specimens of this form, 
with young in their peripheral annuli (brood chambers) were 
examined, It was found that the protoplasm was withdrawn 
from the central chambers, being represented by the megalo- 
spheric young massed in the brood chambers. The young con- 
tain a nucleus in their primordial chamber,which maintains this 
position during a large part of the period of growth of this form. 
While the production of megalospheric young by a micro- 
spheric parent, which was recorded by Brady, was thus con- 
firmed, the production of megalospheric young by a megalo- 
spheric parent was also observed in three cases. 

The relation of nuclear characters to the two forms was 
analogous to that found in Po/ystome//a, and a similar retation 
was found io Rotalia becearit Linn.) and Calcarina hispida, 
Brady. 

In conclusion, the question of the relationship of the two 
forms, under which tbe Foraminifera present themselves, is dis- 
cussed, and reasons are urged for regarding them as distinct 
from their origin. 

The hypothesis that they represent the two sexes is negatived 
by the case of Orditolites in which both forms have been found 
producing the young of the megalospheric form, a condition 
tacompatible with the view that either is male. 

It is suggested that the two forms are members of a recurring 
cycle of generations, and on this view it must be supposed, from 
the condition presented by Orditolites, that the megalospheric 
form may, at least in this genus, be repeated for one or more 
generations before the microspheric form recurs. 

June 7.—‘‘ Niagara Falls as a Chronometer of Geological 
Time.” By Prof. J. W. Spencer. 

Various estimates of the age of Niagara Falls already have 
been published, the maximum being 55,000 years, the minimum 

| 6000. The author, after describing the topography and geo- 
| logy of the district, calls attention to the fact that the Niagara 
river in pre-glacial times had noexistence. The peculiar exten- 
sion of the chasm at the Whirlpool and the buried valley at St. 
David's belong to a separate and shallower buried valley, 
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through which the Niagara caiion has been cut. The drainage 
of the tableland in ancient times was across the direction of 
the Niagara river, and was strongly marked hy bold limestone 
tidges, which have only been penetrated by the Falls in modern 
times. Even the Erie basin emptied by a ronte several miles 
west of the Niagara. 

The basement of the present river channel is described, and 
the discharge estimated. Attention also is called tothe fact 
that during a considerable portion of the life of the river, only 
the waters of the Erie basin, or 3/tt of the whole drainage of 
the great lakes, passed over the Falls. 

From four surveys, extending over a period of forty-eight 
years, the mean modern rate of recession of the Falls is found 
tobe 4175 ft. a year. Its rate is var able with secular episodes 
of rapid medial recession, followed by its cessation along the 
axis, but with increased lateral retreat. This cycle appears to 
take abont fifty years. This rate is, however, excessive, on 
account of the geological conditions favouring the rapid modern 
recession, but the rate taken for the mean recession under the 
conditions of the modern descent of the river with the present 
discharge is 3°75 ft. a year. 

At one time a great proportion of the lake region was 
covered by a single sheet, or the Warren water. Upon its 
dismemberment—in part, at least, hy the rise of the Jand—one 
large lake was formed occupying the basins of Huron, Michi- 
gan, and Superior ; and another a portion of the Erie extend- 
ing into the Ontario basin. The waters in these two basins 
were subsequently lowered, so that they fell to their rocky 
eastern rims ; the three upper lakes discharged by way of Lake 
Nipissing and the Ottawa river, and the Niagara had its 
birth, draining only the Erie basin. Then the Niagara river 
descended 200 ft. In course of time the waters subsided 
220 {t. more, but eventually they were raised again So ft. at the 
mouth of the Niagara, thus reducing the descent of the river 
from the head of the rapids above the falls to the foot of the 
last rapids in its course to the lake to 320ft. During the 
lowest stage, Ontario luke receded twelve miles from the end 
of Niagara gorge, where the falls had been located at their 
Nativity. 

After a discussion of the laws of erasion, the author sketches 
as follows the history of the Niagara Gorge and Falls :— 

First episode: Water falling 200 {t., in volume, 3/11 of 
modern discharge ; gorge, 11,000 ft. long; duration, 17,200 
years. Second episode: river descending 420 f1., in three 
cascades ; first stage, only the discharge of the Erie waters ; 
length of chasm, 3000 ft. ; duration, 6000 years ; second stage, 
drainage of all the upper lake; length of chasm, 7000 fi. ; 
duration, gocoyears. Third episode : same volume and descent 
asin last, but the three falls united into one fall; length of 
chasm, 4000 [t. ; duration, Sooyears. Fourth episode : volume 
of water as at present, the level of lower lake as to-day ; first 
stage, a local rapid making the descent of 365 ft. ; work par- 
ticularly hard ; length of gorge, 5500 ft. ; duration, about 1500 
years ; the second stage as at present; work easy; length of 
canon, 6000 ft. ; descent of water, 320 ft. ; rate of recession 
here taken as the full measured amount of 4175 ft. a year: 
duration, 1500 years. ‘Thus the age of the Falls is computed 
to be 31,000 years, with another 10co years a» the age of the 
tiver before the nativity of the Falls. he turning of the [Turon 
waters into the Niagara was about Scoo years ago. \ difficult 
question was the amount of work done in cach episode. This 
was in part determined by the position of the remaining terraces 
e™responding to different stages of the river, and by the chang- 
iny ¢fiects of erosion. 

These terraces in the lake region have been deformed ly un- 
¢ jual terrestrial elevation, to which the chanuing conditions of 
the river are largely due. The deformation affecting the Niagara 
district, since the commencement of the river epoch, amounts 
to 2°5 It. per mile ; east of Lake Iluron, 4 ft. per mile ; and at 

e aullet of Lake Ontario, 5 (. per mile; allin a north- 
coaytward direction. Taking the amount af movement in cach 
G1 iret @ repreventing also the proportional measure of time, 

hen c culations can be male upon several of the beaches, and 
the age of Niagara their antiquity can be inferred. 


the 


In tey 
In the 


application of thee results it appears that the rate of 
lerre™ upth in the Niagara district is about 1°25 ft, a 
century; 21. eatof Lake Huron, and 2°5 ft. at the outlet of 
Lovee (ontanio, 


The ctesche lead tuthe conclusion that the beginning of 
the lake Me was abaut by.coo, cr possibly $0,000 years ayo ; 
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assuming that its waters were not held up by ice-dams. If that 
were so, the date would be much less remote. If the present 
tate of upliit continues, the Falls will be brought to an end, 
before they have reached Lake Erie, by the diversion of the 
waters of the upper lakes, by way of Chicago, tothe Mississippi, 
which change might be expected 7000-So00 years hence. 


June 14.—‘‘ Flame Spectra at Hligh Temperatures. Part IL. 
The Spectrum of Metallic Manganese, of Alloys of Man- 
ganese, and of Compounds containing that Element.” By W. 
N. Hartley, F.R.S. 

The spectrum of manganese has been the subject of much 
investigation ; the spark spectrum was examined by Iuggins, 
Thalén, and, Lecoq de Boisbaudran; the are spectrum was 
studied by Angstrom, Thaléen, Cornu, Lockyer, also Liveing 
and Dewar; the flame spectra obtained from compounds of 
manganese were investigated by Simmler, Von 1.ichtenfels, 
Lecog de Boisbaudran, and Lockyer, while Marshall Watts has 
given us accurate measurements of the wave-lengths of lines 
and bands observed in the spark and oxyhydrogen flame-spectra 
of spiegel-eisen, manganese dioxide, and other compounds of 
this metal. 

Photographs of the spectra of metallic manganese and of 
manganic oxide were taken and compared. They were also 
compared withthe spectra of the alloys of manganese. The 
periods of exposure varied from a mere flash in the case 
of spiegel-eisen when being poured into a Bessemer converter, 
to 30 minutes and even as much as So minutes with manganic 
oxide, 

The leading features of the spectra of manganese and 
manganese oxide are the same, but they differ in detail, as may 
be observed by comparing the wave-lengths of the lines and 
bands in their respective spectra. 

A striking gronp of lines, the most persistent in the whole of 
these spectra, is situated in the violet. The following measure- 
ments were made :— 


4036'5 40349 Angstrém, also Cornu, 
4O32°0 aay Angstrom. 
4029°5 4029°4 Angstrom. 


June 21.—‘' A Contribution to the Study of (i.) some of the 
Decussating Tracts of the Mid-and Interbrain, and (ii.) of the 
Pyramidal System inthe Mesencephalon and Bulb.”’ By Prof, 
Rubert Boyce. 


Chemical Society, June 7.—Dr. Armstrong, President, in 
the chair.—The following papers were read:—The erystallo- 
graphy of the normal sulphates of potassium, rubidium, and 
exsium, by A. IE. Tutton. The author shows that the whole 
of the erystallographical properties of the strictly isomorphous 
thombie nermal sulphates of potassium, rubidium,and cesium are 
functions of the atomic weight of the metal which they contain, 
—Observations on the nature of phospharescence, by IL. 
Jackson. The phenomena of fluorescence, of phosphorescence in 
air on exposure to light, and of phosphorescence of substances 
in a vacuum under the influence of the electric discharge, 
seem ta be of the same order, and consist in a response on the 
part of the spbstances to the operation of radiant energy propa. 
gated after the manner of light in undulations of short lenpth, 
—Note on the viscosity of solids, by J. Dewar. ‘The author has 
investipated the viscosity of solid substances by forcing them 
through a narrow orifice by means of a hydraulic press ; many 
substances, such as crystalline sadium sulphate, ammonium 
chloride, yraphite, urea, &c., casily Mow under a pressure of 
30-40 tons pressure on the square inch A number of sub. 
stanecs, such as starch, sodium chloride, &c., could not be made 
to flow into wire under a pressure of Go tans on the square 
inch. —oiling points of homologous compounds ; part ii, by J. 
Walker. ‘Vhe formula ‘T= aM which the author has pre 
viously used to represent the boiling points of members of homo- 
logaus series is now apphed toa number of other such series, 
—The acticn of methyl iodide on hydroxylamine, by W. R. 
Donstan and 1. Goulding. Attempts to prepare B-methyl- 
hydroxylamine hydriodide by the action of methy] iodide on 
hydroxylamine, as described by L. de Broyn, were unsuecess- 
ful; the main product of the reaetion is a trimethythydroxyl- 
amine salt,—‘The reduction yroducts of nitro-compounds, by 
W. OK. Dunstan and ‘Te a. Dymond. The action of various 
weak reducing agents on aliphatic nilro-componnds is being 
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examined.—Notes on meta-azo-compounds, by R. Meldola and | A goniometer for demonstrating the relation between the faces 


E. S. Ilanes. The authors have prepared metanitrobenzene- 
azo-8-naphthol and several allied compounds.—Conversion of 
ortho- into para-, and of para- into ortho-quinone derivatives. 
Ill, The hydroximes of the lapachol group, by S. C. Ifooker 
and E. Wilson. ‘The action of mineral acids on the hydrox- 
imes of lapachol and hydroxyhydrolapachol yields the same 
hydroxime as is obtained by the interaction of hydroxylamine 
hydrochloride and s-lapachone ; the authors are able to deduce 
from these facts the structural formule of the substances men- 
tioned.—The behaviour of alloys in a voltaic cirenit, by A. P. 
Laurie. If an alloy of several metals is merely a mixture in 
which no actual chemical combination exists between the con- 
stituents, then the E,M.F. generated bythe alloy should change 
gradually as the composition nf the alloy changes; the 
existence of chemical combination should be indicated by dis- 
continuities in the curve connecting E.M.F. and composition. 
The author has already shown that compounds exist in the 
series of Cu: Sn, Cu: Zn and An: Sn alloys, and is applying 
the method indicated above to other cases. 

Zoological Society, June 19.—Dr. A Giinther, F.R.S., 
Vice-President, in the chair.—Mr. Sclater exhibited the skin of 
amonkey of the genus Cercopithecus, and pointed out that it 
unquestionably belonged to the local form which he had spoken 
of in his recent paper on the Cercopitheci as Cercopithecus diana 
iguitus. Mr, Sclater also exhibited the typical specimen of 
Cercopithecus grayi, Fraser, formerly inthe Knowsley collection, 
and stated that it was the same as C, errlebeni, Pucheran.— 
Mr. Hf. Scherren exhibited a bottle in which an amphipodus 
crustacean (lm phithoe litturina) had Wuilt a nest an a series 
of runs of sand and pieces of weed.—Prof. Ray Lankester, 
F,R.S., read a paper on the external characters which dis- 
tinguish the two Dipnoid fishes Lefidosiven and /'rotaprerus, 
and pointed out that there could be no doubt that these two 
forms should be referred to distinct genera.—Dr. Fowler ex- 
hibited a specimen of antlers of the fallow deer, belonging to 
Mr. J. A. RK, Wallace, of Loch Ryan, which showed the etfect 
of the removal of one testis on the development otf antlers ; and 
made remarks on the effect of different degrees of castration 


upon antlers, as shown by specimens in the museum of the , 


College of Surgeons. 
the total length, and lengths of brow- and tray-tines, in abnor- 
mal antlers inthe Natural IListory Museum was also commented 
upon,—Mr. P. Chalmers Mitchell gave an account of his 
observations on the perforated flexor muscles in certain birds 
recently dissected in the laboratory in the Society's Gardens, — 
A communication was read from Mesors. Kk. R. Moleand ff. W. 
Urich containing biological notes upon some of the snakes of 
Trinidad, B.W.!. ‘To these notes was added a preliminary list 
of the species of Ophidians 1ecorded from that island.—A com- 
munication was read from M. E. Simon containing the second 
portion of a memoir on the spiders of the Island of St. Vincent, 
based on specimens obtained through the agency of the Com- 
mittee for the exploration of the Natural Ilistory of the West 
Indies.—.\ communication was read fram Mr. W. E. Collinge, 
containing the description of a new species of slug of the genus 
JSanella from New Zealand, and giving a detailed account of its 
anatomy.—A communication was read from Mr. R. J. Lech- 
mere Guppy, containing an account of some Foraminitera from 
the Microzvic deposits of Trinidad-—Mr. Arthur IX. Shipley 


read notes on some nematode parasites obtained from animals | 


formerly living in the Society's Garden?.—Messrs. I. EK 
Beddard, F.R.S., and P. Chalmers Mitchell gave an account 
of the anatomy of /damedea cornuda as compared with that of 
its allies, —A communicatiun was read from De. A. G, Butler, 
fiiving an account of a collection of Lepidopterons insects made 
by De. I. W. Gregory during his recent expedition to Monnt 
Kenia, The specimens were referred to 215 species, of which 
ten were stated to be new to science. 

Mineralogical Society, June 1y.—Pro!, N. S. Maskelyne, 
F.R.S., President, in the chair. ‘lhe following papers were 
iead ;~-A chemical study of some native arseniates and phos- 
pha‘es, by Prof. A.11, Church, F.R.S. This paper dealt with the 
Composition of clinoclase, linovonite, berzelitte, tyrolite, and other 
minerals, especially as regards the water which they voniain, 
and the amount which is lost on drying or on heating to vartons 
(emperatures, The anthor finds calcium and carbon dioxide to 
he an essential constituent of tyrolite, hut in berzeliite to be due 
in all probability to intermixed calcite. —The occurrence of 


‘The continuity of variation displayed in | Payid, in the chair.—A contribution to a further know- 


of a crystal and points representing them upon a sphere was 
exhibited hy Miss M. Walter. In this instrument the crystal 
can be turned about two rectangular axes, and each face is 
adjusted in the usual way by telescope and collimator ; a brass 
spnere turns rigidly with the crystal, and by an ingentons con- 
trivance a small mark is stamped upon the sphere correspond- 
ing to each face. The angles between the faces are then 
ascertained hy applying a graduated great circle tn the sphere. 
—<Atthe invitation of the President, Dr. J. E. Talmage, of 
Salt Lake City, gave an account of the occurrence of gigantic 
crystals of selenite in Wayne County, Utah, and also described 
a phosphate of aluminium, so-called turquoise, recently found 
in Utah. 

Linnean Society, June 21.—Vr. C. B. Clarke, F.R.S., 
President, in the chair. Mr, G. BDrebner exhihited and made 
remarks upon specimens of Scahhospora speciosa, Wjellm. 
describing with the aid of lantern-slides the structure and mode 
of fructification in this and other allied alge.—Mr, J. R. 
Jackson exhibited the cone nf a stone pine, Pinus Pred, 
Linn., picked up by the Comte de Paris in the Coto 
del Rey, Seville, which had sprouted and continued ta 
grow for a month afrerwards. This peculiarity, which had been 
aften noticed in the larch, was said to be of rare occurrence in 
the pine. —Mr. Thomas Christy exhibited and made remarks 
on asimall-berried coffee-plant from Inhambane, East Africa, 
somewhat similar to a variety from Sierra Leone and other 
parts of the West Coast. It was said to be valued for its fine 
aromatic bitter taste, which made it useful for flavouring heans 
and other material ground up and sold as coffee.—Mr. A. L. 
Rendle gave an abstract of a paper upon a collection of plants 
from East Equatorial Africa, brought home hy Dr. J. W. 
Gregory and Key. W. Taylor, amongst which were several new 
species.—A paper by the President followed, on ‘* Tabulation 
Areas,” in which the views of Dr. A. RK. Wallace and others on 
geographical distribution were discussed, and the best mode of 
tabulating results considered. The Society adjourned to 
November 1, 

New SouTH WALES, 

Linnean Society, April 25.—The President, Prof. 
ledge of the cystic cestodes, by James P. Ilill.—Notes on 
Australian Coleoptera, with descriptions of new spectes, part 
xv,, by the Rev. T. Blackburn. One genus and twenty-nine 
species from various parts of Australia and Tasmania are de- 
scribed as new.— On an aboriginal implement believed to be 
undescribed, supposed to be a hoe, by R. Etheridge. The 
implement descnbed was obtained from an aboriginal tribe 
living on the headwaters of the Endeavour River, N.)., about 
150 miles from the coast, It consists of the columellar portion 


' ot the hody-whorl of the large melon shell ground to a cutting: 


edge and wedged into a hole in a stick fashioned by an iron 
tool. The implement is probably not of local manufacture, but 
was obtained by barter from one of the Torres Straits Islands. 
—On the life-history of Australian coleoptera, part ii., by W. 
W, Froggatt. An account of the life-histories of beetles bred 
during the season 1892-3, with a notice of their food-plants,— 
On some naked Australian marine mollusca, part i., by C. 
IWedley. Under this heading a description and drawings were 
presented of the external appearance of Oscantus Aili, n.sp., a 
huge sea slug from Sydney Iarbour and Broken Bay, of a geuus 
not known hefore from the South Seas.—Ohbservations upon the 
anatomy and relations of the ‘‘dumb-bell-shaped bone” in 
Ornithorhyncius, with a new theory of its homology ; and upon 
a hitherto undescribed character of the nasal septum in the 
genera Ornithorhynchus and Echidna, by Prof. J. T. Wilson. 
The full text of the paper, a preliminary note to which wa, 
communicated at last meeting (zéde Abstract, March 28, 1894, 
p. vir.). ~ Description of a new /ofogen of New South Wales, 
by Baron Ferd. von Mueller, K.C.M.G., FLR.S. A rare plant 
with always entite leaves, from the margin of the Grose Valley 
in the more elevated part of the Blue Mountains, With the 
aspect of the S.W. Australian /. Jongr/olias, it is most nearly 
allied to /. anemonrfolius, R.Br, which occasionally produce - 
uncivided leaves (Kragmenta, vi. 238).—e-cription of some 
new species of dranerte from New south Wales, No. iv., by 
W. J. Kainbow.—Two new Sydney spiders are described ant 
fignred—Drassus perelegans and Cyrlarachue  caltginesa, 
g et sp.n.—.Austrahan plants illustrated, No. vi.—Genu. 


Mmispickel in the stewartry of Kirkeu Ibright, by P, Dudgeoa,— | Notothixos, by R. T. Baker. Two forms of .Volothtves were 
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recorded whose characters do not agree with those of the three 
species recognised by Oliver and Bentham (but united by Baron 
von Mueller’ : and the whole five are fignred.— List of mollusca 
col'ected at Green Point, Watson's Bay, by A. U. Henn, with 
descriptions of new species, by John Brazier. The specimens 
cn which this list 1s based (in number 1365, representing 154 
species) were contained in a discarded bottle found in a rock 
pool accessible only at very low tides. A genus new to 
-\ustralia an)d several new species were recorded.—On a new 
ata said to have been fourd at the Kermadec Islands, by 
John Brazier.—On a new Australian Crefon and on a supposed 
new -pecies of erent, by J. H. Maiden and R. T. Baker.— 
Under the name of C. afinis, a species allied to C. 
areny hit te:, from near ‘Pinteobar, was described. lt differs 
from the latter species in the number and length of the stamens, 
the marked occurrence of petals, the persistent calyx under the 
fruit, the shape of the capsule broader than long), which is both 
furrowed and deeply lobed, and the thin texture of the leaves. 


AMSTERDAM, 


Royal Academy of Sciences, May 26.—Prof. van de 
sande Bakhuyzen in the chair.—Some observations on oxygen, 
by J. Tf. van’t Hoff.—The remarkable fact that ga-eous 
oxygen sometimes exhibits more energetic chemical activity in 
the dilute than in the more concentrated condition, has been 
investigated in var’t Llofi’s laboratory by Dr. Ewan, the course 
of the slow oxidation of sulphur and of phosphorns being 
selected for study. With pbosphorus and oxygen (<aturated 
with aqueous vapour at 20°) it was observed that for pressures of 
oxygen greater than 700 mm. the velocity of oxidation is ex- 
cessively small or nothing at ali. Below 700 mm. it increases 
very rapidly. This limit corresponds to that faund by Joubert, 
below which phosphorescence begins. After reaching its 
maximum velocity a very simple relation exists hetween the 
rate of oxidation and the pressure of the oxygen, provided that 
the change in the rate of evaporation of the phosphorus, which, 
according to Stefan, is prodnced by the change in pressure, is 
taken into account. The rate of oxidation is then directly pro- 
portional to the pressure of the oxygen. In absence of water the 
oxidation also begins suddenly, hut at a lower pressure (about 
zoo mm.). Taking into account the change in the rate of 
evaporation, the velocity of oxidation then reaches a maximum 
at a pressure which is approximately the same as that which van’t 
Hoff formerly found to be the most favourable for the explosive 
combustionof phosphine. Afterthe maximumtherelation between 
the velocity of the reaction and the pressure conld not be made 
out with certainty, because in dry oxygen the coating of oxide 
which forms on the surface of the phosphorns disturbs the 
regular course of the reaction. With sulphur and dry oxygen, 
where the slow oxidation can be conveniently followed at 160, 
this relation has, however, been obtained, It appears, again 
taking into account the change in the velocity of evaporation, 
that the velocity of the oxidation is proportional to the square 
root of the pressure. This wonld appear to point to the con- 
clusion that in the absence of water, the active part of the 
oxygen is only that very small part of it which is broken up 
into atoms. This cnnclusion is perhaps supported in the case 
of phosphorus by the composition of one of the products of the 
oxidation in dry oxygen, viz. P,O.—Mr. Bakhuis Roozeboom 
liscussed the equilihrinm of solutions and solid phases formed 
of the system: HCi,11,0 and FeCl, In a three-dimensional 
representation the suintions which may cnexist with a hydrate 
of fe Ci, forma vault, whose summit ites in the melting point 
of the hydrate; the isotherms are not unlike half a circle. 
With a c smpound of the three compnnents, solutions may coexist, 
whose compositions are represented for cach temperature hy a 
cluved curve, surrounding the point which indicates the com- 
potiinoa of the solid compound. Twoof these were discovered : 
Fel, . 211C1. St,0 and Fe Cl, . 2*1Cl, 1211,0; melung 
points:—3° and= 6°. The different ways in which the vaults 
for all the existing solid phases may encounter are discussed. — 
ity diagrams and melels lr. Schoute showed that the natural 
connection between the homoyencous divisions of space by 
meting of chbes and of orthic tetraikaidekahedra (see Lord 
Nelvin's paper in NAIURE, March $ and 15, 1894) is piven by 
the known theorem, that the plane, orthogonally bisecting a 
central diagonal of the cube, cuts it ina regular hexay sn. 
I.very cobe of a given homogeneous division in cubes, we 
divide into cight esual minor cubes by means of three planes, 
parailel to the faces. Ineach of these eight minor cubes we 
Ira the central diagonal ending in the centre © of the orivinal 


WO. 1258. vor. 50] 


NAG ERE 


[Jury 5, 1894 


cube, and we divide these iato two equal parts by means of 
planes orthogonally bisecting the diagonals. 1n this manner 
every original cube is divided into sixteen equal parts. The 
eight parts that surronnd the centre O of the original cnbe form 
a tetrakaidekahedron. The remaining ‘intercellular’ parts 
form equal tetrakaidekahedra, the centres of which are the 
vertices of the original cubes.—Mr, Kamerlingh Onnes com- 
municated the results of further experiments made by Dr. 
Knenen in the Leiden Laboratory, ‘on the abnormal pheno- 
mena near the critical point."” Dr. Kuenen has explained the 
abnormalities observed by Zambiasi, de Heen, and others, by im- 
purities of the matter used. He has now repeated with the 
utmost care the experiments, from which Galitzine drew the 
startling conclusion, that ether above the critical temperature 
has very different densities according ta its having been hefore 
entirely fluid or partly vapour. The differences found by Dr. 
Kuenen in the duly corrected densities at some degrees above 
the critical temperature are only slight, and probably due to the 
admixture of not more than a two-hundredth of a milligram of 
a non-coercible gas, This gas, if not air, perhaps originates 
hy the decomposition of some ether during the sealing of the 
tube before the blowpipe. 
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THE CATALOGUE OF SCIENTIFIC PAPERS. 
Catalogue of Scientific Papers (1874-1883). Compiled 
by the Royal Society of London. Vol. X. (London: 


Clay and Sons, 1894.) 
\ E are glad to welcome this new volume of the Royal 

/ Society’s great Catalogue. In February 1892 we 
noticed Vol. 1 X., which was the first of the three volumes 
that are to contain the titles of papers published in 
the decade 1874-83. The present volume, containing 
the second instalment of the material for those years, 
forms the tenth in the entire series of that monumental 
piece of bibliography for which the scientific world is 
indebted to the Royal Society. The section of the 
alphabet it includes extends from Gzs to Pef, covers 
1048 pages quarto, and contains considerably over 
30,000 entries, giving references to the papers published 
in some 570 different serials. In a year or two 
we may hope to have the concluding portion in our 
hands, and our only regret is that the complete index 
could not have been issued within the ten years follow- 
ing the close of the period it covers. Such a biblio- 
graphy is a work of enduring value, but it is undoubtedly 
most urgently needed and its services most readily 
appreciated in the years more immediately following the 
dates of the papers themselves. However, if ten or 
twelve years should appear an over-long interval, we 
must remember the magnitude of the task and the fact 
that the Royal Society have carried out the work single- 
handed. The six volumes of the first series of the 
Catalogue sufficed for something more than six decades 
(1800-1863), but for the next ten years (1864-73) two 
volumes were required, and now three are found neces- 
sary for 1874-83. Moreover, it is probable that the pro- 
portion of important serials which the Catalogue has 
not taken cognisance of, has gone on increasing. Atany 
rate the Society, as we know, have now found it advisable 
to devote a supplementary volume (which we believe 
is in active preparation) to the contents of these 
hitherto neglected series. This want of comprehensive- 
ness, which is, perhaps, the only blemish on this great 
work as it stands, is the more noticeable as the selection 
of serials for indexing shows traces of having been either 
arbitrary or dependent upon some fortuitous circum- 
stance. Thus it may puzzle a medical writer, whose 
work has appeared in both, to find papers of his cited 
from the New Vork Aledical Journal, but none from the 
British Medical Journal, But no doubt the Royal 
Society would be the last to claim perfection for their 
work, for which, as it stands, they are entitled to the 
highest praise. These volumes are handsomely printed, 
the contents are easy to consult and astonishingly free 
from inaccuracies of any kind. ‘This last, their crowning 
excellence, is one that can be appreciated best by those 
who make the most use of the work. Our own experience 
is that for checking a series of references, to turn to the 
Royal Society’s Catalogue is practically the same as 
hunting up the originals themselves, and of course vastly 
more expeditious. And the volumes now issuing are 
€ven more casy to consult than their predecessors; for 
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instance, the volume numbers are now given in Arabic 
instead of Roman numerals—a much more legible 
fashion and much safer, especially in the case of high 
numbers. Again, the year of publication is printed in 
heavy type, so that this vitally important particular 
catches the eye at once. The abbreviations of the titles 
of the serials remain practically as before, and though no 
doubt much longer than specialists are in the habit of 
using in their own notes and publications, they possess 
the great advantage which is claimed for them—that they 
are “so clear as to speak for themselves.” For the 
chemist Ler. may be quite sufficient, but would require 
interpreting to his fellow-workers in other departments of 
science, who would recognise at the first glance the 
meaning of the abbreviation adopted in the Catalogue— 
Berlin Chem. Ges. Ber. Perhaps, however, so familiar a 
series as the oft-quoted ‘Comptes Rendus” might safely 
admit of a shorter form than Parts Acad. Sct. Compt. 
Rend. 

Altogether, anyone with any acquaintance with biblio- 
graphy cannot be insensible to the enormous amount of 
tedious labour involved in the production of these 
volumes. Perhaps not more than half the entries are 
mere reproductions of a single title and reference, the 
title simply transferred as it stands from its original 
source to its place in the Catalogue. Many titles to make 
them at all intelligible have had to be amplified, in some 
cases they have been entirely supplied, the names of new 
species described are filled in, and so forth ; while a large 
percentage of the entries contain two or three, or even 
more references, to reprints, translations, abstracts, &c., 
which with such a mass of material implies a task of 
alarming magnitude in their satisfactory collation. Then 
there is the perplexing work of distinguishing rightly 
among the numerous authors bearing the same name— 
thus we count more than fifty Miillers, and nearly as 
many Meyers. There is, too, the initial difficulty which 


besets the compiler in the case of serials of 
general or technical character, of deciding which 
“papers” are proper to be indexed, and which 


should be passed over. The result, as presented in these 
volumes, is no doubt not an exhaustive enumeration o 
all the contributions in the whole body of scientific seriay 
literature, but it is a catalogue of all the best and the 
most worth studying. More than this no bibliography 
is ever likely to be. 

But withal the Catalogue of Papers furnishes but the 
one half of what is required. It furnishes the key to 
the workers, and only through them to the work. The 
complementary volumes, which should supply a direct 
key to the work, and thence to the workers, are still a 
desideratum. Until this also is supplied, equally sys- 
tematically and comprehensively, the bibliography of 
science at large will remain regrettably one-sided, in 
spite of the numerous special Aecords, Fortschritte, and 
Fahresberichte. The fact of course is that a great Sub- 
ject-catalogue or index isa far more difficult undertaking 
than the <Author-catalogue to which it would run 
parallel. We all know the object to be aimed at—to 
enable the worker in science to ascertain readily what 
work has already been done upon his particular subject 
—and we are all agreed as to the desirability of attaining 
it. It 1s in the practical execution of the work that the 
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difficulties come in, and there they meet us in battalions. 
At the outset, the co-operation of working specialist and 
practical bibliographer is required; but viewing the sub- 
ject from different standpoints, the specialist has his ideas 
and the bibliographer his, and we are fortunate if we 
escape the familiar difficulty—guot homines, tot sententia. 
As to the difficulties of execution, they are, of course. 
primarily, how the whole system of the sciences should be 
divided. haw far the divisions should be carried, and haw 
the material, the particular items to be entered, should 
be distributed among them. For itis clear that for so 


vast a material no mere alphabetical index would suttice. | 


All the contributions to one particular subject must be 
brought under the eye in one group, not scattered up 
and down through a thousand pages, according to the 
mere accident of the words used by the authors in their 
titles. The mere alphabetical arrangement attracts by its 
simplicity ; but in a work of this extent it would be mis- 
placed. the entries would be lost, and the exhaustive search 
which would always be required would take longer than 
the time nceded to make one’s self acquainted with the 
scheme of classification adopted, which trouble would only 
need to be taken once forall. There are, moreover, im- 
portant collateral advantages attaching to the preparation 
of practically distinct indexes for the different branches 
of science. Nottoenlarge further on the difficulties of 
a Subject-catalogue» such as terminology, translation, 
consultation of originals, &c.—we would only say there 
is no royal road through all these obstacles. The path 
through them must always bea thorny one. Neither is 
there any standard of perfection, nor would it be attain- 
able if there were. The best that can be expected is a 
sensible workable compromise. This is attainable, and 
we have little doubt will ultimately be attained, and so a 
key furnished to the whole series of contributions to the 
growth of every twig and branch of the tree of scientific 
knowledge from one end of the nineteenth century to the 
other. Since the inception of their present undertaking, 
the Royal Society have not ceased to occupy themselves 
with the question of a parallel Subject-cataloguc, nor is 
it any wonder if the result has so long continued to be 
only negative. But with cach decade the matter hecomes 
more urgent, and to deal with it increased efforts are 
demanded, and greater sacrifices become justifiable. 
We believe that the Society are now on the eve of start- 
ing actual work upon the undertaking, and so commencing 
another monumental contribution to the ‘‘ Improvement 
of Natural Knowledge.’ 


EPI GTENES ES. 
Getaltun unt Virerbung, kine Eutwickelunssme- 
hanth dr Oranismen, By Vr. Wilhelm Haacke. 
I’p. 337. with ilistrations. (Leipzig: T. O. Weigel 


Nachfolger, 183. 

OAL: ois correct to say that, as a matter of 

history, epigenesis imphes merely the observed 
fact that the fertilised coy-cell, from which the new 
organi®m of each veneration arises, is, under the micro- 
scope, a nu leated mass of protoplasm not differing from 
other cells, 161% not $0 certain that the simplicity of the 
historical conception i» any help to the problem as it 
custs foru to-day. Torin the growth of an idea as it 
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passes from mind to mind, there is, at the best, but a 
formal continuity. Most often the meaning of the word 
has been so added to, and so taken from, that it becomes 
like the famous patched coat, whick contained none of 
the original material, For the present, the question at 
issue is very different from the problem of those whe 
used the word in earlier times. We know that we must 
not expect to see under the microscope the character of 
an elephant or of a mouse stamped upon the protoplasm 
of the fertilised egg-cell. \Wewish to know whether the 
observed facts of development and inheritance can be 
co-ordinated under the idea that the protoplasm of the 
fertilised egg-cell is as like the protoplasm of other cells 
as it seems; or, under the idea of preformation, that 
each structure of the adult has a structural represenia- 
tivein theegg. But many side issues arise, and identical 
sets of facts really devoid of bearing upon the main 
question are brought forward with equal triumph by 
advocates of cither theory. Take an example, not one 
that, so far as this writer knows, has been employed, but 
which may serve asatype. The intestine of the higher 
animals is very much longer than the length of their 
bodies, and is disposed in coils and loops. Dr. Gadow 
has shown that this disposition in the case of birds falls 
into seven or eight well-marked types which are so con- 
stant as to have high corroborative value in classi- 
fication. It may well be that these varieties of twisting 
and coiling depend upon physical conditions, upon the 
relations of the growing intestine to the growth and 
structure of the surrounding viscera and of the skeletal 
tissues. Here, the advocate of epigenesis would say, 
are characters that need no preformation in the egg, that 
are stamped in due course upon its simple protoplasm. 
But no prelormationist need suppose that the invincible 
elements in the germ are to crow up by their own force 
out of all relation to surrounding conditions. The cen- 
trifugal activities of the egg, if they cxist, are there to 
supply those differences for which there is no cause in 
the outer world. They supply the factor, the resultants 
between which and the forces of the outer world shaw 
differences under what seem to be identical conditions. — 

In Dr, tlaacke’s book a large number of instances are 
brought forward in which facts of the organic world seem 
to be explicable by physical conditions. These are all 
used as arguments against preformation, and specially 
against Weismann and, as is the fashion just now, 
against the generalisations of Darwin. 

Thus, under the name Lfrmorphisut, he groups together 
a number of facts that seem to show the existence of 
grades and lines of development apparently independent — 
of utility. Such are, for instance, the increase of size in 
organs like horns or, indeed, of whole animals ; increases 
which in the past history of the earth have apparently 
actually led to the destruction of the animals in question, 
Again, in most groups gradual alterations of form gener- 
ally leading from regular syinmetry to Irregular form can 
be traced. Specific markings, colours and so forth, as 
Eimer before bas showed, in many c:ses secm to follow in 
regular sequences independent of utihty and adaptation. 
The degeneration of useless or of unused organs goes on 
independently of direct advantage to the animals. Geo- 
graphi-al distribution, as Dr. Kraacke showed in an in- 
teresting paper, published in 1885, reveals that tfor most 
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groups of animals a distribution of forms exists, such 
that the higher are found nearer the centre of the great 
land masses that radiate from the North Pole ; the lower 
towards the ends of continents and the islands reaching 
down into the watery waste of the southern hemisphere. 
This sequence of form he now explains by an interesting 
view. The natural selection of individuals does not de- 
pend upon their protective or adaptive qualities, but upon 
their good or had constitutions. If an insect-eating bird 
gets upon the track of a set of caterpillars, it is unlikely 
to distinguish between the slight variations they may 
have in protective colouration. But in the struggle be- 
tween race and race, the race better protected will, on 
the whole, attract the attention of enemies a less number 
of times. The selection between individuals is a selec- 
tion between the generally strong and the generally weak, 
between those whose life-pulse beats high and those 
of low vitality; not between those with an organ or 
an adaptation a shade weaker or stronger. The ap- 
pearance of the differences between races whicl. tend to 
the adaptation of some and the non-adaptation of others 
are due to causes independent of selection. Thus it 
happens that in cases where there is a wide range there 
are more varied local conditions, more Jocal races, and a 
greater material for that competition between races which 
is the cause of progress. And thus where continents 
spread widely evolution is more rapid than in the con- 
fined areas which stretch towards the South Pole. This 
view is complicated by the further view that the result of 
crossing is not a production of variation by the mingling 
of characters, but an equalisation of the divergent 
characters of individuals. 

Those who are interested in controversy will find these 
and a number of most interesting views and collections 
of facts in Dr. Haacke’s book. But they are so entangled 
with elaborate and chiefly mathematical arguments 
against the views of Weismann, that they form some- 
what difficult reading for the uncontroversially disposed. 
Moreover, they are complicated by a highly elaborate 
theory of Dr. Haacke’s own invention. He accepts the 
view of Verworn that the nucleus is an organ of meta- 
bolism for the cell, and sees in the plasma with the centro- 
some as its organic centre, the true bearer of heredity. 
The plasma is composed of ultimate elements called 
“oemmz.” These are rhombic prisms, the ultimate 
shape of which is as proper to protoplasm as are the 
shapes of inorganic crystals to their chemical composi- 
tions. These “gemmz” are built up into ‘ gemmaria” 
by association into variously shaped layers and rods, 
The shape of the “gemmaria” determines the shape of 
the whole organism, and a number of ingenious refer- 
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ences of symmetry to hypothetical gemmarial structures | 


are given, The “‘gemmaria” of a whole organism are 
identical, and by a system of attractions and repulsions 
remain in a condition of equilibrium, But outer forces 
acting upon any part of the organism disturb this system 
of equilibrium until the organism settles down into a new 
position of equilibrium. As the germ cells contain 
gemmaria like all the gemmaria of the body, outer 
changes cause a new condition of equilibrium in them, 
and this new condition naturally is the starting-point of 
the new organism. ‘The differences between individuals 
are chiefly differences between the degrees of closeness 
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in which the gemme of “ gemmaria” are attacbed to each 
other. Those with weak attachment have weak constitu- 
tions, and in each generation are weeded out. In sexual 
union, the primary cause of which is the attraction 
between similar crystalline systems, the inequalities of 
attachment between the gemm= are redressed. 

It is perhaps unnecessary to add that Dr. Haacke 
considers that acquired characters are inherited, but that 
it is absurd to expect any proof of this inheritance, as, 
he says, the whole organic world is a proof of it, and 
because without it epigenesis would be impossible. 

Gap 


AGRICULTURAL ENTOMOLOGY. 


Handbook of the Destructive Insects of Victoria, (Pre- 
pared by order of the Victorian Department of Agri- 
culture.) By C. French, F.L.S., Government Ento- 
mologist. Part Il. (Melbourne : 1893.) 

WENTY notorious insect pests are dealt with in 
this volume, each being illustrated by a coloured 
plate, which shows not only the metamorphoses of the 
insect, but the nature of the mischief of which it is the 
cause. The chapter on each insect is complete in itself, 
and there is no definite order of treatment of subjects ; 
nor in a volume of this character was any such sequence 
called for. Arranging the insects systematically, how- 
ever, it is found that the Homoptera are represented by 
the green peach aphis, the black peach aphis, the orange 
aphis, the grape louse, the cabbage aphis, the cottony- 
cushion scale, the oleander scale, the lemon scale, and 
the red scale of the orange; the Coleoptera by the plum 
curculio, the cherry green beetle, the apple root-borer, 
and the strawberry beetle ; the Lepidoptera by the orange 
moth, the case-moth of the orange, the vine moth, the 
silver-striped vine moth, the potato moth, and the cab- 
bage moth ; and the Neuroptera by the so-called “ white 
ant,” Termes australis, Hagen. With three or four ex- 
ceptions, therefore, most of the insects dealt with are 
pests of fruit trees, and not more than half a dozen of 
them have acquired notoriety in England. 

As the main object of the work is to supply to growers 
information as to the means whereby they may protect 
their crops against the ravages of injurious insects, we 
naturally look for very full information under this head, 
and it must be admitted that the author has admirably 
acquitted himself in this respect. In addition to the 
concise details of methods of prevention and of remedy 
given under the head of each pest, there is a well-illus- 
trated appendix, containing descriptions of the various 
kinds of apparatus which are coming more and more 
into use for insecticidal purposes. Several appreciative 
references are made to the ingenious English-made 
spraying machine known as the ‘Strawsonizer” ; but 


| the light knapsack modifications of this apparatus, 
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termed the “ Antipest ” and ‘‘ Notus ’ respectively, are of 
too recent introduction to find a place inthe volume. The 
list of insecticide materials given in the first volume of 
the work is supplemented here by a further series. More- 
over, as part i. contained a list of the insectivorous birds 
of Victoria, so part ii. contains a list of the fruit and grain 
eating birds of the colony. We are glad, also, to note 
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the many references to insectivorous insects; for it is 
quite as important that a cultivator should know what 
insects to protect and encourage, as to recognise those 
which it is to his advantaze to suppress. Several of the 
coloured plates atiord illustrations of the insect foes of 
insect pests, and not merely of the familiar hymenop- 
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terous parasites, but of such friends to the cultivator as | 


the species of Syrphus which devours the cabbage aphis, 
and of the Australian ladybird, a species of Novius, 
which orange-growers both in Australia and in California 
have tound so effective an ally in keeping their groves 
free of the dreaded cottony-cushion scale, /cerya Pur- 
A ast, Maskell. 

In noticing the nrst part of this work we appealed to 
the author to add to its international value by append- 
Ing im every case the authority for the systematic name. 
We are glad that Mr. French has been able to adopt 
this suggestion. The agricultural entomologists of the 
United States are great offenders in this respect : indeed, 
they sometimes give no systematic names to the in- 
furious insects which are made the subjects of their 
bulletins, whilst they not infrequently coin trivial names 
which are certainly not elegant, though they may be ex- 
pressive. Hence it becomes difficult to know with any 
degree of certainty what is the precise species referred 
to; confusion consequently arises, and the bulletin has 
only a local value. In connection with the trivial names 
themselves, there is room for improvement. For in- 
stance, in the volume before us, descriptions are given of 
the “ yreen peach aphis” and the “ black peach aphis”; 
but as it is the aphis and not the peach to which the 
colour refers, the names “peach green aphis” and 
“peach black aphis ” would be more descriptive. This 
1s 10 mere quibble, for in the volume itself the principle 
is conceded in the name of the “cherry green beetle.” 
In the year 1892, when Plutedla cruciferarum, Zell.—an 
insect described in this volume as the cabbage moth— 
wrought tremendous destruction amongst the cruciferous 
crops of England and Scotland, the newspapers teemed 


with descriptions of the ravages of the “ diamond-back } 


turnip tnoth.” This naturally led to inquiries, perhaps 


ludicrous, as to the nature of diamond-back turnips ; but | 


oar Board of Agriculture set a good example by describing 
the pes in an official leaflet as the ‘turnip diamond- 
ba k moth,” and thus reverting to the name by which 
John ©ortis made the insect familiar half a century aga. 

We welcome this econd instalment of a valuable 


peeli-aton, and trust Mr. French may be encouraged to 
brit *o a Succes!ful conclusion a wark of the highest 
ooo Importance to agriculturists and horticulturists. 
OUK BOOK SHELF. 
ile rn cf tlhe Edinturth Mathem tical Soctety. 
\o Session 1 3. | London; Williams and Nor- 
Thitc, 1Ry4 , 
I tifhe to time we have noted the annual volumes of 
th Socsety from vol. un. to vol. x1, which appeared last 
ye Tne volume before up fll up a lacuna and naw 
tefee the ferie) complete In the early days of the 
Sotie ‘he paoheation of J ré Mediz s was not ton- 
tereph cl, end when an acces® of members rendered 
po byt eae pow ble, the cost of printing absorbed the + skies 
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major part of the funds, and each session’s subscriptions 
have only sutticed for the current session’s volume. 
Some few years since a special appeal was made and 
funds sufficient to warrant publication obtained. The 
result is the admirable piece of geometrical work before 
us. For, in fact, the volume is almost entirely one man’s 
work. The first president was Dr. J. S. Mackay, whose 
edition of Euclid for the Messrs. Chambers in 1884 gave 
ample evidence that there was an elegant and specially 
learned geometer inourmidst. The article on “ Euclid” 
in the Eucyclop. Britannica confirmed this discovery. It 
has been long known that Dr. Mackay had large stores 
of notes, and we are glad to find that he has found an 
outlet for much of this interesting matter. At the second 
meeting of the Society the president read a paper on the 
triangle and its six scribed circles. A portion of this 
paper was given in abstract in vol. 1i., and was con- 
siderably enlarged in vol. xi., under the heading 
“ History of the Nine-point Circle.” In the long interval, 
with the permission of the Council, Dr. Mackay has 
amassed a collection of notes, divided into twenty 
sections, filling more than 1600 quarto pages of mann- 
script. <A selection has been made which most nearly 
corresponds with what was actually communicated to the 
Society in 1883. The nine-point circle is accounted for 
above. The sections embraced in the present instalment 
treat of the centroid, the circumcentre, the incentre, the 
excentres, the orthocentre, Euler’s line, relations among 
the radii, and area. They occupy pp. 6-125, and are 
accompanied by sixty-eight lithographed figures. Each 
property is traced back, as far as can be ascertained, to 
the first discoverer, the author having had the assistance 
of French, German, and Belgian matbematicians in ad- 
dition to the aid of personal friends in Great Britain. 
The resultis a rich repertory of almost, if not quite, all 
that is known on the special points indicated above. 

We sincerely hope that Dr. Mackay may be recouped 
for the vast amount of work he has gone through, and 
the expense to which he has been put, by an appreciative 
and purchasing audience. This will encourage him to 
put his remaining notes into the hands of some pub- 
lisher, or possibly he may adopt the present mode of 
publication. 

The only other paper is a collection of notes on 
Plucker’s first equation connecting the singularities of 
curves, by Dr. C. G. Knott. These are printed in the 
form in which they were handed over ta the committee 
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The Starry Skies. By 
Seeley and Co., 1894.) 
Titts small book will be found a very useful addition to 
the series in which it is published. Itis written ina 
clear and intelligible style, and should just suit those 
young readers who wish to obtain some of the more 
elementary ideas about the world an which we dwell, the 
moon, and the planetary and stellar systems in general. 
Great tact seems to have been shown throughout in the 
choice of suitable examples for giving the reader a good 
mental grip of distances, sizes, shapes, &c., of the 
heavenly bodies, without aver-burdening his or her mind 
with too much detail. The clear print and the not too 
liberal use of dark type render the book very pleasant 
reading, while the questions and answers at the conclu- 
sion of each chapter will be serviceable. he illustra- 
tions throughout are very good indeed; the majority 
of them being excellent reproductions from the mare 
or less important recent photographs. Among them 
we recognise Roberts’ Andromeda nebula, the Pleiades, 
a fine (rion picture, cluster in Ilercules, and several 
others nearly equal in quality. «Asa book far the young, 


we can heartily recommend these pages on the starry 
Na Ha ths 


Agnes Giberne. (London: 
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LETTERS TO THE EDITOR. 


[The Editor aves not hoid himself responsible for opintons ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications. } 


New Army Regulations. 


lt appears, from the letter in the daily papers of yesterday, 
signed by the Ileadmaster of Eton, that the headmasters are 
beginning to cry out uuder the smart of the rod they have made 
for their own backs. When, five or six years ago, Latin was 
made a compulsory subject for the Army Entrance Examina- 
tions, } for one, as a schoolmaster, welcomed it in that 
capacity, from its value as a mental discipline, and as a remedy 
to some extent for a certain illiterateness and incapacity for 
accuracy of expression, which one met with too often in Army 
candidates. But it was soon found that the position assigned 
to it was taken advantage of by men of non-scientific education, 
asa pretext for driving science into the background, and making 
it contemptible in the eyes of boys and parents, by a consider- 
able curtailment of the time previously given to it, and then, 
with Egyptian logic, wondering that the marks fell off. 

Tdo not say that the headmasters were altogethe: to blame 
for this. The spirit of the cram-shop has invaded the public 
schools, and is utterly spoiling their intellectual life ; and, when 
this spirit allies itself with other motives, the pressure may be too 
strong for the most noble-minded headmasters. But they, like 
other mortals, must reap as they sow, and accept the results of 
their policy. Their intellectual incapacity as a body to appre- 
ciate the value of scientific training fer se is the fault, not so 
much of themselves, as of the traditions, which still hold the 
dominant place in this country, among those in whose hands 
their appointment rests. I sincerely hope that all will be done, 
that can be done, to minimise the mischief with regard to Latin, 
which is deprecated in the circular ; but I do trust that, for the 
public weal, the military authorities, having “ put their foot 
down,” will remain firm in insisting upon @// candidates for the 
scientific branches of the Army being trained, not crammed, in 
Experimental Science. This they will doubtless do with their 
hands strengthened by the strong Committee which has been 
dealing with the matter in its relation to Woolwich during the 
last two years. 


When we recollect that back in the ’70’s and the earlier ’So’s, 


though Latin was a voluntary subject, classical scholarship con- 
tinued to flourish in the public schools, it is difficult to read 
without a smile the alarmist predictions contained in Dr. 
Warre'’s letter, as to what is likely to ensue from what hie calls 
‘¢ the degrading of Latin from Class I., and making it a voluntary 
subject.” The headmasters have had their opportunity, and had 
they, in the spirit of their intellectual ancestors of the sixteenth 
century, shown more magnanimity towards the ‘‘ New 
Learning” of the nineteenth century, this rude shock to their 
intellectual consciousness might have been unnecessary. 
Looking at the matter now from the outside, one can perhaps 
see the true perspective of the whole better than one could while 
in the thick of the fray. A. IRVING. 
Hfockerill Vicarage, Herts, July, 6. 


Erosion of the Muir Glacier, Alaska. 


Dr. WriGutT, in his ‘‘ Ice Age in North America,” has 
calcuiated that the Muir Glacier erodes its bed annually to the 
depth of one-third of inch (p. 64). and Prof. larry J ielding 
Keid, in his very interesting ‘‘ Studies of the Muir Glacier” 
(American National Geographical Magazine, March 21, 1892, p. 
51), arrives at the still more startling result of three-quarters of an 
inch per annum. As one who has paid some attention to rates of 
denudation by various eroding agencies, | felt some curiosity to 
know in what way these figures were arrived at. I find that these 
twocalculations are substantially the same, the difference arising 
from Prof. Reid crediting the whole of the erosion to the glacier 
ped which occupies only half of the watershed of 700 square 
miles. 

As this rate of erosion is nearly 244 times that of the glaciers 
of Norway descending from the Justedalsbrxen, calculated from 
the observations of Prof. Amund Helland (Q._/. G. S., 1877, 
vol. xxxiii. p. 158), and is altogether an abnormal and unprece- 
dented rate of erosion of any agency we know of that acts over 
so large an area, I think most geologists will agree with me that 
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| wide, enlarging very soon to nearly twice that distance. 


245 


before it can be accepted we must be satisfied that the data are 
reliable and beyond question. 

Dr. Wright unfortunately gives no particulars of the method 
adopted of sampling the sub-glacial waters, or the number of 
specimens taken, or the times and circumstances under which 
they were taken, all of which form material elements in the 
calculation. He contents himself with the bare statement that 
—‘* The amount of sediment contained in each United States 
gallon (231 cuhic inches) of water collected from the sub-glacial 
streams is, as determined by the analysis of the late Prof. H. C. 
Foote, of Cleveland, 708-48 grains. 

This proportion of sediment is nearly eighty-five times the 
mean of that from the sub-glacial rivers of the Norwegian 
glaciers descending from the suow and ice field of Justedals- 
brzeen, and nearly twenty times tbe mean of the sediment from 
seven of the sub-glacial rivers of Greenland (Q. /. G. S., 
1887, p. 158), as observed and recorded by Amund Helland. 

It will be seen from these bare figures that this prodigious 
calculation requires some explanation. lt is certainly a wonder- 
ful amount of ‘‘work”’ to credit a glacier with that only moves 
2555 feet per annumat the surface in its central position, and of 
course at a considerably Jess average rate on its bed. 

The American geologists have supplied us with so much and 
such accurate information on many points which could not be 
investigated in this country, that J trust those who are able will 
help to correct this little sum. T. MELLARD READE. 

Park Corner, Blundellsands, June 7. 


IN response to the questions contained in the communication 
by Mr. Reade, I would say that the estimations, both of Prol. 
Reid and mysell, concerning the erosion of the Muir Glacier 
are based upon a specimen of water collected by me from a 
large sub-glacial stream issuing from near the south-east corner 
of the glacier at a height of about 150 feet above tide-level. 
This stream is only one of many which issue from the ice- 
front; but it is practically the only one from which any cal- 
culations could be safely made. At two or three places where 
the front of the glacier is pushed out into tide water, powerful 
sub-glacial streams issue, boiling up at low tide with great force 
just in front of the ice, and discolouring the water of the inlet 
for miles beyond. The head of the inlet is a mile and a half 
The 
water in the middle is more than 100 fathoms deep. 

The appearance and everything else indicated that the stream 
chosen for examination was truly representative. It was a 
rushing torrent from ten to fifteen yards wide, which could be 
waded with difficulty. The specimen was collected about the 
middle of August 1886, when the melting upon the surface of 
the glacier was proceeding at its maximum rapidity, so that the 
volume of water was probably much larger than the average 
through the year. Prof. Foote had a high reputation for ac- 
curacy, and kindly analysed the water for me, evaporating the 
entire amount and distilling it, so that after he had weighed 
the sediment the identical elements were reunited, and. a; I 
write, it stands before me as characteristic a specimen of glacial 
milk as one can anywhere find. 

As stated in my ‘‘Ice Age in North America” (p. 64), the esti- 
mates of erosion are based upon the supposition that the total 
rainfall in the drainage basin of the Muir Glacier is the same 
as at Sitka, namely, 100 inches, and that a certain proportion 
of this passes off as icebergs and in evaporation, and that the 
balance which is carried away hv subglacial streams is properly 
represented by this specimen. Of course it there is any serious 
error in either of these data it will affect the result. But I can 
scarcely believe that the error can be so great as to account for 
all the difference between our calculations and those made con- 
cerning the erosion of glaciers in Norway and Greenland ; [or 
the conditions are very diflerent in the Muir Glacier from those 
either in Norway or in Greenland, as observed by Helland. The 
glaciers of Norway have a very slow movement as compared 
even with Prof. Reid’s egtimate of the movement of Muir 
Glacier ; while in Greenland the continental proportions of the 
ice and the unknown conditions of the country upon which 
it rests quite preclude comparison; for it is evident that 
the best of the Muir glacier has a rapid gradient, while it is 
not certain that the best of many of the Greenland glaciers has 
any gradient at all. Judging from IIelland’s description of the 
appearance of the sea-water in the fiords of Greenland, 1 should 
think it was much less milky than that of the Muir inlet in 
Alaska. 


Tam thankful to have had my attention called to the subject 
by Mr. Reade just upon the eve of departure fora few weeks 
among the glaciers of Umenak Bay, inGreenland. I will give 
special attention to the subject, and report up%n my return in 
the autumn. G. FREDERICK WRIGHT. 

Obderlin, Ohio, June 23. 


On a Recent Change in the Character of April. 


THE months are all, of course, continually changing in tem- 
perature, rainfall, &e. And, as a rule, those changes are not 
long in one direction ; the curve of variation has many zig-zags. 
Yet, by methods of averaging, one may sometimes detect a 
gradual process of change extending through a good many 
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years; we night compare it to the slope of an ocean-swell 
underlying the surface-ripples. The mean temperature of 
April at Greenwich is a noteworthy example of this. 

Here are the values since 1865, and averagel in fives in a 
second column: 


MOT. Apri As, M.T. April. Av. M.T. April. Av. 
1845 «529 1875 . 370 . 476 1855... 47°6 ... 461 
65 43:6 ~ 70-40 .47°9) 86. 466454 
OPS Ap Ome S02 Timm ght. 65) 87... aat2) edges 
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Thus from a maximum of 50°'2 in 1867, the average went 
down, with some slight interruption at one point, to 44 °6 in 
1SS9 (/¢. 5°6 degrees), the extreme actual values being 52°:9 
in 1865 and 43°°5 in SSS (difference 9°4 degrees). J.ast year 
and the present yield values in marked contrast to those just 
before, and a pronounced rise appears in the average curve. 

The data for Paris and Geneva give results very similar, so 
that the process is not merely local. Thus the smoothed values 
for Geneva descend from 10°°6 C. in 1864 to 7°9 in 1889, 

A general, though less continuous, decline in the mean tem: 
perature of the entire spring (March to May), at Greenwich, 
may also be noticed. 

I do not know whether any cause can be assigned for pro- 
longed changes like these in April: some of your readers may 
be able to throw light on the matter. 

The accompanying diagram illustrates the change referred to. 

A, BOE 


The Deposition of Ova by ‘Asterina Gibbosa.” 


I RECENTLY brought hack from Jersey three specimens of 
Asterina gibbosa, all of which deposited ova in the small aquaria 
in which they were kept. As it appeared evident that the ova 
exuded from the oral surface, two specimens were selected for 
experiment, 

The first was placed with the aral surface uppermost in a 
small glass well, with just sufficient water to cover it. When 
examined about half an hour later, ova had exuded from a 
genital pore on the oral surface, an: had floated up to the top. 
Ilad the opening been on the ahoral surface, they would have 
been retained beneath the starfish, 

The second specimen was then placed ina glass dish with the 
aboral surface uppermost. Sufficient water was added to allow 
the animal to be moved easily with a pair of forceps, but not 
enough to enable the tube-feet to act. Consequently ova, if 
deposited, could not float away. In this position it was left for 
about an hour, When turned, so as to bring the oral surface 
uppermost, it was seen that ova had exuded. The starfish was 
killed with the eggs still adhering. 

The sexes of starfish are generally said to be separate. Gut 
in this case only three specimens were brought: all deposited 
ova, and in one small aquarium there are now young Asterinas. 

ITENRY SCHERREN, 


BIFILAR PENDULUM FOR MEASURING 
EARTH-TFILTS. 

Bees ae Pe designed for measuring movements 
of the earth’s crust belong to two classes. The first 
consists of seismographs which register the amplitude 
and pcriod of the rapid vibrations of earthquake-shocks, 
and by their records enable the velocity and acceleration 
of an earth-particle at any instant to be determined. The 
second class includes nadiranes and various forms of 
pendulums (such as the bifilar pendulum here described) 
which are, or should be, unaffected by vibrations of short 
period, and which indicate only slow tilts or bendings of 
the yround, show'ng the change of inclination at any 
spot, the rate at which it is taking place, and, if periodic, 
the length of its period. No part of the carth, so far as 
we know, is free from such movements. Every day, and 
every year, the surface of the ground at any spot tilts 
forward and backward through a small angle, perhaps 
not exceeding a small fraction of a second. Sometimes 
regular pulsations are observed, each « very few seconds 
or minutes in duration, and lasting, it may be, for hours ; 
at other times the tilting is irregular and occasionally 
abrupt; but invariably it is so slight, aud takes place so 
slowly, that without the aid of refined instruments it could 

never be perceived. 5 
The report of the Earth Tremor Committee (British 
Assoc. Report, 1893, pp. 291-303), presented at the last 
meeting of the Iritish Association, contains an account 
of a new bifilar pendulum designed by Mr. lHorace 
Darwin, and of some of the first experiments made with 
it at Birmingham. ‘This preliminary trial brought to 
light one or two slight defects which Mr. Darwin has 
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endeavoured to remedy in the latest form of the instru- 
ment, of which a description is given in the present 
article. The objects of the improvements are (1) to 
lessen the disturbing effects of the changes of tempera- 
ture which take place in the neighbourhood of the in- 
strument, and (2) to enable the angular value of the 
scale-divisions to be determined with greater ease and 
accuracy. 

The chief novelty, both in the old and new forms of 
the bifilar pendulum, is the introduction of the double- 
suspension mirror for the purpose of magnifying the 
movements of the pendulum. This method was used 
by the Messrs. Darwin, at the suggestion of Lord Kelvin, 
in 1881, but it was also employed ten years earlier 
by M. Delaunay at the Paris Observatory.” In the latter 
case, however, the pendulum hada suspending wire 30 
metres in length, and was installed in a deep pit, in which 
the effects of changes of temperature were so great 
that the successful working of the instrument was 
impossible. 

Lhe Double Suspension Mirror.—A small mirror, M 
(Fig. 1), is held in a light frame, from the upper edge of 
which there project two hooks or eyelet-holes, HH’. 
The mirror hangs by these on a fine silver wire or a silk 
thread, w, the ends Pp and P’ being attached to two 
supports very close to one another. In the figure 


bic. 1 


these are shown in the same horizontal line; but tis is 
not essential. All that is necessary is that the horizontal 
distance between them should be small. 

lt is evident that the wire must always lie in a vertical 
plane passing through the centre of gravity of the mirror 
and its frame. If, then, while the point P’ remains fixed, 
the point P be slightly displaced at right angles to the 
plane of the wire, it follows that the mirror must turn 
through the same angle as the line PP’. To take a 
numerical illustration, let p P’ be one millimetre, and 


suppose the displacement of the point P to be one- | 


thousandth of a millimetre, then the mirror will turn 
through an angle of 3’ 26", a ray of light reflected by the 
mirror will turn through an angle of 6 52, and con- 
sequently the image of the source of light upon a scale 
three metres distant will move through about six milli- 
metres. 

If the distance Pp rv’ be diminished, the angle through 
which the mirror turns for a given displacement of the 
point P is increased, and the arrangement becomes more 
sensitive. In the position of the supports shown in Fig. 1, 
the thickness of the wire imposes a limit to the sensitive- 
ness that may be attained. But if one support is placed 
above the other, the horizontal distance between them 
may be made as small as desired. It will be seen that 


1 TL am indebted to Mr. Darwin for notes about the changes made in his 
endulum, as well 2s forthe loan of the electros of Figs 2-4. The pendu. 
lum was made by the Cambridge Scientific Instrument Company One, of 

the improved form, has recently been placed in the Royal Observatory on 
Calton Hill, Edinburgh. 

? C. Wolf, ‘Sur un appareil propre 2 I’étude des mouvements du sol.’ 
Comptes Rendus, vol. xcvii. 1883, pp. 229-230. 
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this arrangement is the same as that in Mr. Darwin’s 
pendulum, and therefore, in physical investigations in 
which the double-suspension mirror is used, the vertical 
distance between the points of support should be small, 
otherwise the accuracy of the results may be affected by 
the occurrence of earth-tilts. 

If the support P were rigidly connected with the end of 
the pointer of a delicate balance, the plane of the mirror 
being perpendicular to that of the beam, the delicacy of 
the balance will, as Dr. Poynting has shown, be greatly 
increased. Thisis,in fact, the method used by him in his 
recent determination of the density of the earth.) Or, if 
the support P were attached to the bob of a pendulum, 
the movements of the latter might be magnified many 
hundred times, and the most minute earth-tilts be ren- 
dered visible. Here we have in principle the apparatus 
employed by Messrs. G. H.and H. Darwin to investigate 
the lunar disturbance of gravity. Their inquiry, as is 
wellsknown, did not lead to the desired result, the move- 
ments due to the action of the moon being masked by 
the much larger ones produced by the continual tilting of 
the earth’s surface.” 

The Bifilar Pendulum.—The modified form of the 
bifilar pendulum was designed by Mr. Horace Darwin for 
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the special purpose of observing and recording these 
earth-tilts and pulsations, the points in which it chiefly 
differs from that used in 1881 being that the mirror itself 
is the bob of the pendulum, and the whole instrument is 
much smaller. Fig. 4 is a sketch of the complete instru- 
ment, while Figs. 2 and 3 show the manner in which the 
mirror is suspended. 

A circular mirror, M, about 20 mm. in diameter, hangs 
by two small hooks on a very fine silver wire, Ww The 
ends of this wire are fixed to two points, P P’, in the 
instrument, one of them very nearly vertically over the 
other. The distance between these points is about 
180 mm. Ifthe instrument be tilted about a horizontal 
line in the plane of the wire, the point P will be displaced 
relatively to P’ in the direction at right angles to that 
plane, and the mirror will in consequence turn round a 
vertical axis. Ata short distance trom the mirror is a 
lamp with a translucent disc in front, and the reilection 
of this disc in the mirror is observed by a fixed telescope. 
The stand supporting the lamp and disc is moved alonga 
scale, and the position on the scale is read when the 

l Phil. Trans. 1891 A, pp. 572-574, 581-23 ‘The Mean Density of the 
Earth,"’ pp. 78-80, 83-89. 

2 British Assoc. Report, 1881, pp. 93-126; 1882, pp 95-119. 

3 The plane of the mirror is arranged at right angles to the plane of the 


suspending wire. in order that heat effects may a» far as possible be elimi- 
nated. (See British Assoc. Report, 1993, pp. 300°301-) 
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imaze of a wire in front of the disc coincides with the 
cross-wire of the telescope. The change of readings 
gives the tilt of the earth’= surface about a line parallel to 
the plane of the wires supporting the mirror. Or, keep- 
ing the source of light fixed, a continuous record can be 
taken on a moyv.ng piece of photographic paper, and the 
value of the instrument will of course be greatly increased. 

If the instrument be tilted about a horizontal line at 
right angles to the plane of the suspending wire, the 
only eriec: is to alter the horizontal distance between the 
points of support, tp, and therefore to change the 
sensitiveness. If the tilt be about any other horizontal 
line. it may be resolved into two components, one about 
a} ne parallel and the other about a line perpendicular, 
to the plane of the wire. The first of these deflects tne 
mirror, the second alters the sensitiveness; but this 
change of sensitiveness is nearly always very small, and 
may as a rule be neglected, because the displacement of 
tis always very small compared with the horizontal 
d stance between Pp anip. It will be obvious, however. 
from these remarks that the instrument is only capable 
of measuring tilts, or components of tilts, in one definite 
direction. For a complete knowledge of any given 
movement. it would be necessary to have a combination 
of two such instruments placed with the planes of their 
:aspending wires at right angles to one another. 

The body of the instrument consists of a copper tube 
fixed into a heavy gun-metal casting. containing a small 
chamber very little larger than the mirror, and covered 
in front by a glass window, Each end of the tine silver 
wire is attached to a small pulley, and the axles of the 
pulleys are gripped tightly so that the weight of the 
Mirror 1s not sufficient to turn them. A strong copper 
frame carries the pulleys, and can be easily removed 
from the instrument, thus rendering possible the delicate 
operation of manipulating the silver wire. The bottom 
of the frame rests in a hollow cone inside the instrument 
just above the window: and the length of the silver 
wire 13 adjusted by turning the capper pulleys so that 
the imrror hangs in the small chamber facing the window. 
The top of the frame is pressed by a spring against the 
point of a micrometer screw, and can move only in a 
straizht line in the direction of the screw, which is at 
r ght angles to the plane of the suspending wire. 

‘A turn of the screw thus tilts the frame of the 
instrument about a line parallel to the plane of the wire. 
Knowing the dimensions of the frame and the pitch of 
the screw, the tlt caused by one turn, or given fraction 
of a turn, of the screw can be calculated, and the corre- 
sponding change of scale-reading determined. rhe 
strew is turned through a small angle by means ofa 
lever (Fiz. 4', and adjust- 
able screw-stops ae ar- 
tranged at the bottom of 
the lever sn as to allow 
it to move through only 
that amount which will 
mitke the frame tilt 
through an angle of two 
seconds. The lever 15 
moved by a rocking-arm 
tirne|| by means of two 
small bellows, into which 
aris forced by yucez- 
ing two india-rubber balls connected with them by long 
tube . 

The instrument stanils on three screw-feet, which are 
tireed by two tangent-serews fixed to long rods. The 
cree of thete rods are shown in Fig. 4. The tangent- 
wrews are Srranged so that turning one will tilt the 
In@runent about an axis parallel to the plane of the 
merpen ling wire, and will therefore move the spot of 
light srlewaye, #0 that, when it has nearly left the 
photorrapli= ptper, it is easily brought back to the 
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required position without approaching the instrument. 
Turning the other screw tilts the instrument about an 
axis perpendicular to the plane of the suspending wire, 
and this alters the sensitiveness. 

When the ends of the silver wire have been fixed to the 
pulleys, and the frame, to which the latter are attached, 
has been inserted in the instrument, the copper tube is 
completely filled with paraffin oil. Ifthe frame is tilted, 
the mirror then comes to rest very slowly, and rapid 


Fig. ro 


vibrations, like those caused by passing carts and trains. 
do not affect it. Thus the pendulum is designed, not so 
much for the study of earthquakes, as for the investiga- 
tion of slow tilts and pulsations of the earth’s crust, by 
whatever cause they may be produced. 

Delicacy and Uses of the Bifilar Pendulum.—\n the 
pendulum with which the preliminary experiments were 
made at Birmingham, the vertical distance between the 
points of support of the silver wire is one foot, while the 
horizontal distance between them is about 3},, of an 
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inch. If the instrument be tilted through an angle of 
one second about a line parallel to the plane of the sus- 
pending wire the mirror turns through an angle of 497, 
and the magnifying power of the instrument is therefore 
very nearly 3000. <A scale is placed at a distance of ten 
feet, and 3°44 inches of this scale correspond to a 
tilt of one second. If the lamp be displaced by ,}; of 
an inch, the movement can be clearly perceived, It 
follows, therefore, that it is possible to observe with this 
pendulum a tilt of less than 3), of a second, an angle 
less than that subtended by a line an inch long placed at 
a distance of a thousand miles. 
It would seem, then, that the bifilar pendulum is 
admirably adapted for measuring the minute changes of 
level, which are perhaps the cause of some of the 
uneliminated errors in many astronomical and physical 
inquiries. Indeed, it may be hoped that the time is not 
far distant when a pendulum of this kind will be regarded 
as a part of the ordinary equipment of every great obser- 
vatory. Again, the bendings of the earth’s crust by 
changes of barometric pressure,! by the ebb and flow of 
the tides, &c., may be studied, as well as the long-period 
pulsations produced by violent earthquakes in almost any 
part of the world. It is not too much to expect, also, 
that in time we may be able to trace out and measure 
the slow secular movements of the earth’s crust which, 
after the lapse of ages, become perceptible to the 
geologist ; and that the vexed question of the origin of 
lake-basins may receive an answer that will remove this 
most debatable of subjects from the domain of contro- 
versy for ever. C. Davison. 
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ON a previous meeting, I brought before the Academy 
a method, founded on the use of electricity, of bring- 

ing gases under pressure to a high temperature without 

heating sensibly the recipients which contain them. 

Before rendering an account of the experiments 
already made on oxygen by means of this method, | 
shall mention first those which have preceded them, 
and in which temperatures not exceeding 300° have been 
realised by means of a line of gas jets playing directly 
on the tube containing the oxygen. 

The arrangement was as follows:—A steel tube ten 
metres long, lined inside with red copper, and closed 
at its extremities by glass, according to our ordinary 
modes of closing, was placed in a trough containing a 
sand-bath. This trough was immediately warmed by a 
line of a hundred gas jets. The temperature of the tube 
was taken by means of thermometers metallically con- 
nected to the tube. 

After having introduced the oxygen at the required 
pressure, and before the heating of the tube has begun, 
a good spectrum ofa luminous light source is obtained, 
the beam being thrown along the tube in such a way 
that any change in the spectrum brought about by heat- 
ing the gas is perceptible. 

When the jets are lighted, the spectrum changes in pro- 
portion, as the temperature increases at the same time 
as the pressure. If the experiment is well conducted, the 
the pressure of the gas at the end, that is to say, when 
lights have been extinguished and the temperature has 
become what it was at first, returns to its original value. 
To obtain this result there must be no loss of gas during 
the experiment. 

_ This loss of gas is caused principally by the lengthen- 
ing of the pins that unite the pieces of steel which hold 
the glasses at the extremities of the tube. In order 

' Such observations would gather additional interest if made in the neigh- 
bourhood of a great line of faute. 


A communication made by Dr, Janssen to the Paris 
Sciences. Translated from La Vafnrc. 
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to prevent this lengthening, bands of brass have been 
placed between the heads of the pins and the disk, the 
length of which has been calculated to compensate by 
their expansion that of the pins. Thus the same degree 
of pressure is obtained at all temperatures. 

The experiments have been made with varied pressures 
of oxygen. They show that from the ordinary tempera- 
ture upto about 300° the bands and lines of the spectrum 
of absorption of oxygen do not undergo modification. 

But quite a new feature is produced. A remarkable point 
is the very remarkable augmentation of transparency 
of the gaseous column with the increase of heat, a trans- 
parency revealed by a considerable augmentation of the 
brightness and the limits of the spectrum, above all on 
the side of the red. 1 shall have to return to the 
theoretical consequences of this important fact. 

To ascend further in the scale of temperatures, it 
is necessary to make use of the platinum spiral tube 
rendered incandescent by the passage of the current. 

I will not repeat the general arrangement of the ex- 
periment already described. The incandescence of the 


Fic. 1.—Experiments with a vertical tube and incandescent spiral. 


spiral is more difficult to obtain if the pressure of the gas 
is greater. 

‘The temperature to which the spiral is carried can be 
determined in different ways:—(1) The thermo-electric 
couple ; (2) the observation of the increase of the pres- 
sure of the gas caused by the passage of the current; (3) 
and finally, the brightness and. length of the spectrum 
given by the incandescent spiral, when it furnishes the 
light alone. 

The experiment works thus :— 

The tube being placed in a vertical position, the 
lamp, which must produce the beam to be analysed after 
its passage in the tube, is first regulated, and then the 
spectrum analysing apparatus is arranged. Pressure is 
then put on, and the constitution of the spectrum having 
been well observed, a current is made to pass, the power 
of which is proportional to the temperature which has to 
be obtained. 
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The pressure increases immediately, and stops when 
equilibrium is established. The spectroscopic pheno- 


mena are always followed and compared at the beginning 


and when equilibrium 1s established. 


Fic. 2.—Apparatus fur experiments at high pressure. 


In the experiments made with the tube of two metres in 
Jength, and with gaseous pressures up to 100 atmo- 
sphere, perceptible modifications in the length of the 
spectrum observed have not been noted. ‘The attained 
temperatures have been estimated between Soo and 
goo , according to the spectrum given by the spiral. 

To obtain higher temperatures it’ is necessary to 
increase the power of the electric generators, and that is 
what it is proposed to do; but it must be observed that 
the solar phenomenon point of view. it is the exterior 
and middle parts of the cnronal atmosphere 
which interest us most. Jt is those which, if 
they coniain oxygen, would, above all the 
others, produce steam, by reason of their lower 
temperatures. But temperatures of Soo and 
goo, which have already been realised, cor- 
respond to the deep parts nf the coronal 
atmosphere, and in these, as well as in 
those which are more exterior, and con- 
seyiently enlder, the absence of oxygen may 
be anirmed. 


FIHOTOGRAPH OF A LANDSCAIE 1N 
LIVING AND DEAD BACTERTA. 


- FILM of living bacteria in Agar was dis- 

tributed over very thin (cover-slip, glass 
sterilised], this thin glass alone separated the 
tlm from the negative. After exposure over a 
mirror for two hours, and then forty-eight 
hours’inculbation, the bacteria behind the trans- 
pare parts of the negative were killed ; 


thy hehind the opaque parts developed 
normally; those partly protected were re- 

ta miving the half tones. The photograph 
was ce when first made, several weeks before 
repromliiction 
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MOIS: 

Lorp KELVIN has been awarded the Grande Medaille of the 
Societe d’Encouragement pour I’Industrie Nationale of Paris, 
for his scientific works. Among other awards we note the fol- 
lowing : 3000 francs to M. Dulac for a means of 
diminishing smoke at industrial centres; 1000 
rancs to MM. Fuchs and de Launay for their 
work ‘Gites Minéiaux”’; and 500 francs to M. 
Chapel for his ‘‘ Caontchouc et la Gutta-Percha ’ ; 
2000 francs to Prof. Roberts-Austen far his work 
on alloys (see NATURE, June 7); 1500 frances 
to M. Pagnonl; and 500 francs to the Societé 
d'Agriculture in the Meaux district, for in- 
vestigations on the comparative physical nature 
and chemical constitution of the soils of certain 
regions, 


AYTER a long illness the Right Ifon. Sir 
Tfenry Layard passed away on July 5, at the age 
of seventy-seven. His excavations at Nineveh 
and Babylon, and his travels through various 
parts of Asia, have made his name eminent 
among archivological investigators and dis- 
coverers. 


WE regret to record the death at Paris of M. 
Mallard, the Professor of Mineralogy in the Ecole 
Nationale Supcrieure des Mines. 


THE 7Zimes correspondent at Calcutta tele- 
graphs that, since the beginning of the rainy 
season, the water in the Gohna Lake has been 

rising about two feet daily, and is now 160 feet from the 
top of the dam, As percolation has begun through the dam, 
and is increasing with the increased pressure, it is thought 
that the overflow will probably not occur before the middle of 
September. 


A Revurer telegram from St. John’s, dated July 7, states 
that the Peary Auxiliary Expedition has sailed on board the 
steamer falcon for Inglefeld Gulf, Greenland, to bring home 
Lieut. Peary’s party. They will eall at Carey Island, where 


the Swedish naturalists Bjorling and Kallstenius were wrecked 
in the schooner A'iff/e in 1892, and will also search at Cape 
Faraday and Clarence Ilead to ascertain the fate of the 
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naturalists, The party will explore Jones’s Sound and make a 
chart of tbe coast, returniog to Bowdoin Bay for Lieut. Peary 
on September 1. The expedition is expected to return by 
September 20. Dr. Ohlin, the Swedish zoologist, and Messrs. 
Chamberijain and Libbey, represent the scientific side of the 
party. which is under the leadership of Mr. Bryant. 


Dr. M. A, VEEDER informs us that the Jackson-I1armsworth 
Polar Expedition, which starts from London to-day (see p. 
255) for an extended sojourn in the Arctic regions, will co-operate 
in observation of the aurora upon the concerted plan which is in 
use by a large number of observers in various parts of the earth, 
and by the expeditions of Lieut. Peary and Dr. Nansen. This, 
together with what has already been done, insures the con- 
tinuance and perfecting of these observations, which are having 
results that promise to be of great practical value both to 
astronomicaj and meteorological science. as well as to the study 
of physics in general. 


AT the Jast meeting of the Physical Society it was announced 
that in future the meetings of the Society will be held in the 
rooms of the Chemical Society, Burlington House. Since its 
foundation in 1874 the Sociely has met in the Physicaj 
Lecture Theatre of the Royal College of Science. 


VIOLENT earthquake disturbances were experienced in 
Constantinople on Tuesday afternoon. The first shock 
occurred shortly after noon, and is said to have lasted twenty 
seconds. Another wave was felt at four o’clock. In both 
cases the direction of motion appears to have been from east to 
west, About the same time, a severe earthquake was also felt 
at Smyrna and Scio, and in the Dardanelles. 


Miss ORMEROD, writing to the ZZmes of Saturday last, 
mentions that bad attacks of tbe grass-destroying caterpillars 
of the antler moth are now occurring in some localities in Scot- 
land. She says that in 1884 these caterpillars devastated an 
area of abont ten miles in extent of the mountainous parts 
of Glamorganshire, and in 1885 spread over an area of about 
seven by five miles in Selkirkshire, N.B. The district infested 
at present is that in which the voles not long ago did so much 
damage, and Prof. Wallace reports that the caterpillars are 
doing even more mischief than the voles, 


THUNDERSTORMS again occurred in nearly all parts of Great 
Britain on the 6th inst., and were reported at places during 
several subsequent days; the disturbance appears to have been 
caused by a shallow barometric depression advancing north- 
wards from the south-west of France. The thunderstorms 
were again preceded by abnormally high temperatures, es- 
pecially over the eastern and southern parts of England, where 
the thermometer rose above 85, while at Rochefort, in France, 
the maximum temperature in the shade rose to 99° on the 5th. 
Some very heavy fails of rain have also been reported, the total 
in two days amounting to about three inches in the south-west 
of Ireland, and quantities of considerably over an inch in 
twenty-four hours fell in Scotland and the south of England. 
The average rainfall since the beginning of the year has now 
been about reached, or exceeded, in all districts except the 
midland parts of England; in Scotland the average has been 
exceeded by about five inches. 


AY a-Council meeting of the Pharmaceutical Society of Great 
Britain, last week, Mr. Martindale moved the following re- 
solution :—‘‘ That after the first day of January, 1S95, a practical 
knowledge of the metric system of weights and measures shail 
be required of ail candidates for the Minor examination in the 
subjects of prescriptions and practical dispensing, and that the 
Board of Examiners be instructed to require from candidates a 
general knowledge of posology in terms of the metric as well 
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as the British system of weights and measures as defined by the 
British Pharmacopoeia, 1885; and in practical dispensing ‘to 
weigh, measure, and compound medicines’ by the metric as 
well as the British system of weights and measures.” After 
some discussion the resolution was altered to the effect that the 
Board of Examiners should be requested to consider the ad- 
visability of acquiring a practical knowledge of the metric 
system ol weigbts and measures forthe Minorexamination. [n 
this form it was carried. 


WE regret to note that the recently issued report of the 
Council of the Marine Biological Assoctation states that there 
is no immediate prospect of a satisfactory boat being obtained 
by the Association: the question is purely a financial one, and 
its solution is only to be found in the generosity of public com- 
panies or private individuals, The Council points out that it 
is impossible that a sea-going boat can be purchased out of 
income, so long as the revenue of the Association is so small. 
During the past year the work of collection has been largely 
carried out by means of hired vessels, a method both expensive 
and unsatisfactory. As to scientific investigations, we read 


‘that, during the past year, both Mr. Cunningham and Mr. Holt 


continued their inquiries into the various questions relating 
to the maturity of food-fish which were so prominent last y<ar 
before the House of Commons Select Committee on Sza 
Fisheries, and upon which much information is stil] required. 
More important, perhaps, is the fact that Mr. Cunniogham has 
finally settled by direct experiment the much-debated question 
of the identity of the egg of the pilchard. Ile has been able 
to rear the larvz of plaice, hatched and fertilised in the aquarium 
at Plymouth, to the age of thirty-seven days; no flat-fish 
Jarve had previously been reared in confinement from the ovum 
to this age, and the result is of great economic value. 


THE German Fisheries Association offers prizes of S00, 
1000, and 600 marks, respectively, for the best works on the fol- 
lowing subjects:—(1) Simple, trustworthy, and generally 
applicable methods for the determination of the gases oxygen, 
carbonic acid, and nitrogen found in natural waters, or at least 
of the first two, special importance being attached to methods 
independent of the higher resources of the chemical Jaboratory. 
Competitors to send in before June 1, 1895. (2) Investigations 
concerning the pathological and anatomical effects upon fishes 
of the following bodies found in drain-waters :—Free acids, 
free bases, especially Jime, ammonia, soda, and the soluble 
carbonates of potash and soda; free bleaching gases, such as 
chlorine and sulphurous acid, Further, the determination of 
the symptoms of suffocation from these causes. Partial and 
even negative answers are not excluded, epresentatives of the 
Salmonidze and Cyprinidze families are recommended for investi- 
gation. Papers to be sent in before November 1, 1896. (3) The 
development and conditions of life of the water fungus Lef/o- 
mitus lacteus, and its appearance and disappearance in polluted 
waters. Papers to be sent in before November 1, 1895. All papers 
for the competition are to be sent in registered envelopes to the 
General Secretary, Prof. Dr. Weigelt, Berlin, S.W., Zimmer- 
strasse 90, 91. They may be written in German, French, or 
English, and are to be provided with a motto and with the name 
and address of the author in a sealed envelope bearing the same 
motto. The object of the Association is to throw light on the 
pollution of nainral waters by animal and industrial refuse. The 
withdrawal of the gases mentioned, which have an intimate re- 
lation to the amount of putrifying matter, is diflicult to prove. 
The symptoms of death due to pollution by free acids and other 
poisons are not as yet very well known. Sugar and starch fac- 
tories send drain-waters into the rivers, which offer ample sus- 
tenance to the white river alga, especially Leplomerttus dactens. 
These may be regarded as having a purifying effect, but the de- 
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composition of the deai floating masses gives rise to further 
pollution, An examination of the habits of this plant appears, 
therefore, highly desirable in the interests of the inland fisheries. 
The judges are Drs. Fleischer, Konig, Tiemann, Mermann, 
Nitsche, Virchow, Iulwa, Kirchner, Magnus, and Weigelt. 


AN inve-tigation hy Prof. W. J. Sollas, F.R.S., '*On the 
Relation of the Granite to the Gabbro of Barnavave, 
Carlingford” | 7rax. Royal Irish Acalemy, val, xxx. 
part xit, 1894, has adled facts of coasiderable importance to 
what was previously known about the mountain groups of 
Carlingford and Sheve Gullion, which rise from the centre of 
the Paleozoic tract of the counties of Lough and Armagh, and 
represent the remains of extinct volcanoes of the Tertiary period. 
From an examination of the district, and a study of rock- 
sections from it, the following statements are deduced :—(1) 
The gabbro of the Carlingford district is oller thaa the granite 
which penetrates it. (2: The gabbro was already completely 
solidi, traverse? by contraction joints, and, probably, fractured 
by earth movements b2fore the injection of granophyric material. 
(3. The granophyric material was in a state of great fluidity at 
the time of its intrusion. The granophyric dykes are in no 
case contemporary veins. The results of the investigation 
suggest to Prof. Sollas some reflections on the difficult question 
of the ‘‘differentiation of originally homogeneous igneous 
mag nas." In his opinion, ‘mach more attention must be given 
to the investigario1 of the de:ails of the now prevalent differ- 
en‘iation hypothesis before it can bz regarded as established on 
a firm basis.” In fact, the importance of this paper as a con- 
tribution to physical geology is liable to be overlosked, owing 
to the topographical nature of its title; but it soon becomes 
apparent to the reader that the close intermingling of rocks of 
different compositioa which has taken place at Barnavave, is 
not likely to be an exceptional occurrence. The proofs of 
micro%c pic penetration of the gabbro by the granite, untila 
balkx-analysis of any sp:cimza would be most misleading, are 
interesting to all geologists, an practically open a new field of 
observation. A severe hlow is struck at the whole theory of 
‘segregation veins,’ or ‘“'contemporary veins,’ which has 
perhays been maintained too academically and without com- 
plete confirmation in natural exposures. It is worth noting 
that this memoir is issued separately by the Royal Irish 
Academy, like all publishecl in their 7ransactions. 


Ix a paper published in the Alectrotechntseke Zeitschrift, in 
which he described a new form of gas voltameter, l’rof. Kohl- 
rausch expressed his sirprise thet the gis voltameter was so 
sel fom use! for metsuring currents. The reason for this state 
of afturs is probably to bz found in thit the form of gas volta- 
meter ordinarily in us: is both inaccurate ant troublesome to 
A new form of gas voltameter has recently heen devised 
by Here IT. A. Naber, of Amsterdam, which embolies several 
ymprovements. Tne hairette in which the gas evolved (either 
hy Iroen or oxygen) is collec’e |, can he turned about a vertical 
ant 


use 


Mart or st2j the cullecion of gas at any given time without 
breaking the current pawing through the voltameter. By means 
of an aax tary vesvel into wh ch air cin be driven, the level of 
the lipeul inside ani out ile th: burette can be made the same, 
o that there 1 no correction to be applied to the barometric 
yrevure in orler to find the pressure under which the gas is 
measurel. The biret'e is fttel with a tap, so that the ovygen 
er hydrogen evo'ved can be passel into anather vessel and 
colewrl The whole of the apparatus is constructed of glass, 
ee cpt, olctirse, the electrote,, which are of platinum, and are 

»arrangel thal the two gases evolve] can never possibly mix, 
an} thay cane $n explsstoa, if by any chance the platinum of 


the electrodes be omes expel to this mixture of gases. 
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A NEW form of automatic steering compass has been invented 
by Lieut. Bersier, of the French Navy. anda very full descrip- 
tion is published in Za ature for June 25. The difficulty 
with any form of automatic compass is that any arrangement by | 
which the compass card makes or breaks a mechanical contact 
when the course deviates from a straight line will interfere with 
the free set of the needle. Lieut. Bersier, in his compass, uses a 
spark from a Ruhmkorif coil, which passes between a metal 
point on the edge of the compass‘card and one of two semi- 
circular metal plates fixed to and insulated from the sides of 
the compass bowl. These metal plates are connected to two 
small electromagnets, and when the electric current which forms. 
the spark passes, it closes the circuit of a small motor which 
actuates the steeriug gear. If the spark passes to one plate 
the motor works in one direction, while if the spark passes to 
the other plate the motor works in the reverse direction ; so that 
it is only when the point on the card is half-way between 
the two imetal Jplates that the rudder is amidships. It is said 
that the nes compass has heen tried in the French Navy for 
several months past, and has given entire satisfaction, which, 
considering the very delicate and complicated nature of the 
mechanism employed, is vety remarkable. The new form 
of compass can be made to automatically register the course 
steered, the spark being caused to pierce a band of paper which 
is moved by clockwork. 


Ix a short paper communicited to the Johns Ifopkins 
University Circular, Mr. .\. S. Mackenzie describes some 
experiments he has conducted to test the validity of the New- 
tonian law of attraction for crystalline and isotropic masses at 
small distances. In discussing the elastic solid theory of re- 
fraction in physical optics, it is often customary to introduce aa 
optical density which may be different in different directions. — 
In uniaxal crystals there are two such directions, and in the 
case of Iceland spar the square roots of the densities are as 
1°486 to 17658. Thus the question arises, does this property — 
depend upon the distribation of the mass with reference to the 
optic axis? and if so, could a crystal attract a particle in a 
manner dependent upan the position of the particle with reference 
to the optic axes of the crystal, so that it would act as if it were 
of greater mass (and therefore density) in one direction than ia 
another? It is to elucidate this point that the author has been 
conducting a scrics of expsriments, usiag for this purpose a form 
of apparatus which, at any rate as far as the mignilude and sus 
pension of the attracted misses are concerned, resembles that 
used by Prof. Boys. The apparatus, however, is designed for 
relative rather than absolute imeasurements. Although the 
greatest divergence between any two results only amoauated to 
t part in 200, no difference in the attraction of a crystalline mass 
along, and at ripht angles to, the axis was discovered. Asecond 
set of experiments was undertaken in which the attracting masses 
were isotropic, but in which the distances hetween the attracting 
and attracted masses was varied, with a view of testing the law 
of the inverse square of the distance. The form of apparatus: 
used seems particularly ill-suited to test this point, as the dis- 
tances between the centres of the masses are very hard to 
measure, The author, however, says these distances could be 
measured to within ,!,mm, and he finds that while the de- 
flections as calculated, assuming the correctness of the inverse 
square law for dis ances of about 7‘4, 5°5 an] 3°6 cm. between 
the centres of the large and small masses were as 1: 2°05 : 57255 
while the observed deflections were as 1: 2°04: 5°24. So that 
the Newtonian law has been found to be true for the attractions 
of non-isotropic, and for istropic masses at distances apart as 
small as 3 or 4 cm. 


IN the Modern Medicineand Bacteriological Review for May, 
attention is callelto a subject which is attracting special in- 
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terest just now amongst bacteriologists—the existence of sub- 
varieties of microbes of specific species. We have frequently 
referred in these notes, directly and indirectly, to the poly- 
morphism exhibited by one and the same variety of micro-organism 
when submitted todifferent conditions ofenvironment, &c., whilst 
Prof. Percy Frankland has repeatedly shown how the power of 
fermenting various solutions may not only be imparted to par- 
ticular microbes by suitable training, but alsoremoved from them. 
M. Péré has recently shown that there exist many sub-varieties 
of the bacillus col? communis, 2nd Dr. Sanarelli has demon- 
strated the same in a series of investigations, conducted under 
Prof, Metchnikoff, for the typhoid bacillus, whilst the list of 
pseudo and other cholera vibrios is fast becoming unmanage- 
able. The desirability of a due recognition of the fickleness of 
microbes to prescribed forms, &c., in the diagnosis of disease, 
where the bacteriological evidence is regarded of first import- 
ance, is obvious to all; whilst at the same time it is but one of 
the difficulties which a larger horizon has placed in the path of 
the bewildered bacteriologist. The other microbial notes are 
mainly on subjects already reviewed in these columns, whilst 
the medical articles are too technical to admit of reference here, 


AN interesting account of hereditary malformation of the 
hands and feet is contributed by Drs. W. Ramsay Smith and 
J. Stewart Norwell to the British WWedical Fournal. In the 
subjects examined, the malformations in the hands affected the 
middle and ring fingers. These fingers were webbed to the 
tips, and the bones were disposed in an extraordinary manner. 
For instance, on the left hand the tip of the middle finger looked 
as if it were twisted in front of the ring finger, while the nails, 
which in the right hand were in the same plane, formed in the 
left a well-marked angle with one another. Each foot of the 
subjects had six toes. The second and third toes were webbed 
almost to the first interphalangeal joints, and the first and sixth 
toes up to the nail, while the fourth toe was comparatively free. 
It is not so much the striking abnormalities that are interesting, 
however, as the persistency and cansistency with which the mal- 
formation has affected several generations. Taking back the 
history of the case as far as they could investigate it, the authors 
found that twenty-one out of twenty-eight of the family were 
malformed. An important point in this record is that mal- 
formation of the hands was always associated with malformation 
of the feet. In no instance was there a malformation of the 
hands alone or of the fect alone ; and the malformation, as far 
as could be ascertained, showed very little variation, Another 
point is that it seemed to go very much in the female line. It is 
also remarkable that the wife of one of the subjects had been 
married previously, and had borne three children by her first 
husband, nevertheless all the children of the second husband 
inherited the malformation possessed by him. 


Messrs. BLACKIE AND Son have published the third part 
of Prof, F. W. Oliver's translation of Prof. Kerner’s ‘‘ Natural 
History of Plants.” 


Messrs, WILLIAMS AND NORGATE have issued a list of new 
Scientific works published in German, French, and other 
foreign languages. The list is No. 59 of their scientitic series 
of foreign book circulars. 


WE have received an advance copy of the eleventh annual 
Teport presented to the Chemical Section of the American 
Association for the Advancement of Science, by the Committee 
on indexing chemical literature. The report consists of a 
descrip‘ive list of bibliographies published during last year. 


Some very interestinz reminiscences of the late Rev. Leonard | 


Blomefield, together with a portrait of him, are given by Mr. 
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and Antiquarian Field Club (vol. ili. No. 1). Mr, Blomefield 
was the founder of the Club, in 1855, and took the warmest 
interest in its work up to the time of his death in Septemher 
last. 

Part ii. of volume lvii. of the Jozra/ of the Royal Statistical 
Society has just been published. Mr. Charles Booth’s paper, 
‘Statistics of Pauperism in Old Age,” and the discussion on it, 
as submitted at the meeting of the Society in March, is con- 
tained in this number. The paper forms the first part ofa 
volume since published by Messrs, Macmillan. Two other 
papers are included in the Fosrnal, viz. ‘‘ Conditions and 
Prospects of Popular Educazion in India,’’ by Mr. J. A. Baines, 
and ‘‘ Modes of Census-Taking in the British Dominions,” by 
Mr. R. H,. tlooker. 

WE stated some time ago that the United States Hydro- 
graphic Office was collecting information with the view of 
publishing a monthly Pilot Chart of the North Pacific Ocean. 
The first chart, for the month of July, has now been issued, and 
contains, among other useful information, data showing the 
calms and prevailing winds, the currents, and mean isobars 
drawn for Greenwich noon, for that month. The chart is at 
present far from complete, because of the limited number of 
observations in unfrequented portions of the ocean ; nevertheless 
it is a good beginning, and no doubt the appeal made to 
observers to co-operate in the work will eventually enable the 
hydrographer to fill in the details where they are now wanting. 


Every student of physics knows Deschanel’s ‘* Natural Philo- 
sophy,” by Prof. J. D. Everett, F.R.S. For many years this 
treatise, and that by Ganot, have been the standard works for 
classes in elementary physics, and the thirteenth edition, just 
published by Messrs, Blackie and Son, will enable this position 
to be maintained for some time to come. It is well known that 
the work is not merely a translation; in fact, Deschanel’s ‘* Traite 
de Physique” only forms a basis upon which Prof, Everett 
has constructed an invaluable text-baok. So many are the addi- 
tions to the new edition that three pages of the volume are taken 
up with the enumeration of them. The work has been entirely 
recast, much of the old matter has been rearranged, and new 
matter has been largely introduced. Part II. contains a new 
chapter on Thermodyna nics, in which free use is made of the 
methods of the Differential Calculus. An explanation of en- 
tropy, Dewar’s experiments, and Van der Waal’s theory with 
respect to the departure of gases from Boyle’s law, are among the 
many additions to this part. Two new chapters have been added 
to Part III, (Electricity and Magnetism), and much of the 
antiquated matter has been omitted. Very extensive changes 
have also been made in the optical portion of Part IV., and a 
new chapter has been introduced dealing with systems of co- 
axal lenses. These judicious revisions and expansions have 
resulted in the production of a work which bears the same 
relation to physics of to-day that the original treatise did to the 
state of physical knowledge at the time of publication. The 
work may, therefore, be expected to be just as successful in the 
future as it has been in the past. 


THE nature of the explosive decomposition of the ammo- 
Pp ! 


; nium and mercury salts of diazoimide, N,I!, forms the subject 
' of a communication to the -lunaves de Chimie et de Physijue, 


by MM, Berthelot and Vieille. The ammonium salt, NsN1Jj, 
was obtained in large, brilliant, transparent crystals by the 
method of Curtius, the action of ammonia upon diazohip- 
puramide suspended in alcohol and recrystallisation from water. 
The crystals may be handled without much danger of explosion 


- if due care is taken. ‘They sublime at the ordinary temperature 


| 


in vacuo, The pressure produced during their explosion has 


| been determined in a small steel cylinder provided with piston 
EL. 11, Winwood in the /¥oceeings of the Bath Natural Iistory 


and registering apparatus; 2 similar cylinder of copper was 
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burst by the violence of the explosion. 


The pressure produced 
was found to be equal to that of one of the gunpowders recently 
tested by M. Berthelot, but the combustion appears to he a 
telatively slow one; the temperature of deflagration is about 


1350-14007. Hence the ammonium salt of diazoimide 1s a re- 
markable explosive on account both of the force developed 
during explosion and of its low temperature of deflagration. 
The products of the decomposition are ammonia, hydrogen and 
nitrogen. The ammonia was actually liquefied in the cylinder. 
The temperature is not sufficiently high to dissociate ammonia, 
so that there is first a decomposition into ammonia and diazo- 
imide and then a subsequent decomposition of the latter into its 
elements. This probably accounts for the extreme force of the 
explosion, the energy which would otherwise have been absorbed 
in effecting the dissociation of the ammonia being available in 
the explosion. The mercurons salt of diazoimide, Nglig., was 
obtained by precipitating a dilute aqueous solution of the awno- 
nium salt with mercurous nitrate. The precipitate requires 
character. Its explosive decomposition is extremely rapid, 
analogous to that of fulminate of mercury, and the tempera- 
ture of deflagration high, about 27c0°. The mercuric salt, 
N,}lg, may be conveniently obtained from the mercurous salt 
by decomposing it with sulphuric acid, and treating the solution 
of diszoimide thus prepared with freshly precipitated yellow 
mercuric oxide. The greater portion of the salt separates asa 
white precipitate, but it is somewhat soluble in cold water, and 
very considerably soluble in hot water, from whtcb long acicular 
erystals are deposited on cooling. It is the most dangerously 
explosive of the salts investigated, and the experiments have 
unfortunately had to be abandoned on account of serious acci- 
dents to M. Berthelot’s assistants. It is much more sensitive 
and tberefore more dangerous than fulminate of mercury, and 
explodes when Jeast expected and in a most violent manner. It 
furnishes the same volume of gaseous products of decomposition 
as fulminate of mercury. 


THE additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (A/acacus rhesus) from 
India, presented by Mr. Conrad W, Cooke; a Macaque 
Monkey (.Wacacus cynomolgus) from India, presented by Mrs. 
Wheeler; a Cheetah (Cymclurus jubates) from Somali-land, 
presented by Mr. William Mure ; four Hedgehogs (Arinacens 
eurofieus), British, presented by Mr, F, C, Smith ; two Senegal 
Touracous (Corythatx fersa) from West -\frica, presented by 
Miss E. B. Redwar ; a —— Falcon (falc, sp. inc.) captured at 
sea, presented by Mr. Arthur L. Sclater ; four Anolises 
(Anolt, sp. ine.) from North America, presented by the 
Southern Curio Company ; a Crowned Lemur (Lemur corona: 
from Malagascar, three =—— Opossums (/ide/pAy's, sp. inc.) 
from South .America, deposited ; two Ohsolete Tinamous 
4 stete.) from Virazil ; a Smooth Snake (Corene/la 
from .\ustria, purchased ; three Indian Cobras (.Vusa 
trifudian) from India, received in exchange, 
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OUR ASTRONOMICAL COLUMN. 


THE SUECTRUM OF THE Of8tUN NENULA.—Two papers on 
the spectrum of the nebula in Orion are contained in the cur- 
rent numberal A frome my and Astro. Phy tes, one by Vrof. J. Ee. 
Keeer, ant the other by Prot. W. W. Campbell. The former 
observer photographed the spectrum of the nebula many umes 
during last winter. A comparison, of the photographic and 
vidual ot) ervalions of nebular lines, with dark tines im the spectra 
of We Onen stars, indicates that an intimate relation caists be- 
tween the two. ‘Indeed, says Hrof. Ieeler, ‘taking into 
account the relative intensities of the lines, the spectrum of 
Rigel may almost be regarded as the nebular spectrum reversed. ” 
Spectrcopmts will remember that Dr. Wuggins obtained an 
anomalous spectrum of the Orion nebula in 189, his photo- 
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graph showing a large number of fine lines apparently connected 
with the spectra of the trapezium stars, while the hydrogen lines 
Ha and Il, were absent. Prof. Keeler has tried to obtain the 
same result by photographing the spectrum in the same way as 
Dr. Huggins, but without success. He shows that ‘contrary 
to the belief which has been held up to the present time, the 
trapezium stars have spectra marked by strong absorption 
bands ; they have not the direct connection with the nebula that 
would be indicated bya bright-line spectrum, but are in fact on 
precisely the same footing (spectroscopically) as other stars in 
the constellation of Orion. While their relation to the nebula 
is more certain than ever, they can no longer be regarded as 
necessarily situated zz the nebula, but within indefinite limits 
they may be placed anywhere in the line of sight.” Finally, 
with regard to the appearances that have led to the belief that 
the nebular lines are bright in these stars, Prof. Keeler believes 
tnat they are of physiological and photographic origin, and do 
not actually exist. It is pointed out that these conclusions 
have an important bearing on theories of stellar development, 

Prof. Campbell’s paper, which is continued from the May 
number, deals with the spectrum of the Orion nebula and other 
In it Prof. Campbell brings together all 
his spectroscopic observations of nebula. Like Prof, Keeler, 
he was unable to confirm Dr. Huggins’ observation of the ab- 
sence of certain hydrogen lines in the spectrum of the Orion 
nebula. lis photographs also show that the spectra of the 
trapezium stars all conform to the Orion type, and contain 
numerous dark lines, but no bright lines. By tabulating the 
observations published np to the date of the paper, it is shown 
that of the twenty-five bright tines known to exist in the spec. 
trum of the Orion nehula, at least nineteen are definnely 
matched by dark lines in the Orion stars, and at least fifteen 
by daik lines in the six faint stars situatect in the dense 
parts of the nebula. Including his own observations, Prof, 
Campbell finds that thirty-six bright lines have been observed 
in the spectra of the seven nebulz examined by him. Me has 
tabulated all the lines that have had their positions determined 
either from photographs or by direct observation. 


THE NEBULOUS CHARACTER OF NoVA AURIG.1:.—The 
question of tbe telescopic appearance of Nova Aurig.e is again 
brought up in Astronomische Nachrichten, No. 3238. Vrof. E. 
li, Barnard, at the end of a communication on micrometrical 
observations of the object, made with the 36-inch telescope of the 
Lick Observatory, says that when he examined the staron August 
19, 1892, it appeared to be densely nebulous, and that since 
then it has not appreciably changed. Ile has made a very 
careful examination of the star in order to test whether the nebu- 
losity was due to instrumental defects or not, and the result of 
his investigation is the conclusion that—‘‘ When the Nova is in 
the best possible focus it is hazy and surrounded for 5” or 6” 
with adecided nebulosity. . . . llow much of this nebulosity is 
due to the peculiarity of the spectruin of the Nova, Tam not able 
to tell. But from my experience with nebulx I would un- 
hesitatingly say that the Nova is distinctly and unquestionably 
nebulous."" Vhis testimony, coming from such an experienced 
observer as Prof, Barnard, is very important. An inspection of 
the micrometrical observations made at the Lick Observatory, 
failed to show any marked periodic variation of the star's 
position, such as might be due to parallax. The object must 
therefore be at an enormous distance from us. 

A serics of observations of tbe relative position of Nova 
Auriga: and a comparison star of maynitude 10-2, is also come 


| municated to the same number of the -istrenontische Nachrichten 


by IF. Renz, of the Palkowa Observatory, ‘lhe observations 
extend from September 1892 to March 1894. ‘Ihe series shows 
no perceptible variation in the relative positions of the two 
stars. As regards the suspected nebulosity, Dr. Renz found 
that at disappeared on pulling out the eyepiece by about 3°6mm.a 
thus indicating that the nebular appearance was due to a want 
of definition produced by the different refrangibility of the 
tight emitted by the Nova, [le thinks that the object has 
never appeared so nebulous as it was in September 1592 
and he suggests that this may be accounted for by the fact that 
the hydrogen line at A 486 pe (F)and that at A 495 ne have 
diminished in intensity. 


Tie Aris PEertob oF THE ANCIENT Ecyptians.—The 
Apis Period of the ancient i:gyptians formed the subject of a 
recent paper read before the Vienna Academy by Dr. Te 
Mahler. ‘I'he author showed that this 25-ycar period could no 
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te related to the duration of life of an Apis, since many dif- 
ferent periods are recorded for that. But by reducing the dates 
of the enthronement of Apisas given hy Brugsch and Lepsius in 
the Egyptian reckoning to the Julian chronology on the basis 
of the fixed Sirius year, tbe significant fact was discovered that 
such enthronement always took place on the day of the full 
moon. Since Apis is known to be the visible representation of 
Osiris, and the latter is identified with the full moon, it is 
reasonable to suppose that the Apis-period of 9125 = 25 x 365 
days was purely astronomical, and tbat the name was derived 
from its connection with the full moon and Osiris. 


OBSERVATIONS OF THE PLANET MArs.—A telegram trans- 
mitted by Prof. Pickering to Prof. Krueger, and printed in 
astr. Nach. No. 3241, reads as follows :—‘‘ \olden tele- 
graphs: Bright projection of Mars terminator like that previously 
observed at Lick Observatory and seen several mornings, best 
seen June 28 near Polar Cap, Ganges seen double.” 


THE FACKSON-HARMSWORTH POLAR 
EXPEDITION. 


THe private Polar Expedition led hy Mr. F. G. Jackson, 
and financed by Mr. A. C. Harmsworth, sails from the 
Thames to-day, July 12, on hoard the steam-whaler [1 7adwarid, 
for Franz Josef Land, calling ev vote at Archangel. 
Many oi the equipments of the expedition were exhibited to 
aselect party at an ‘‘at home” given by Mr. and Mrs. Harms- 


worth at the Grafton Galleries on Friday evening, and on | 


Monday Jast a number of visitors were shown over the ship in 
the Shadwell Basin, when the special arrangements for the 
expedition were more fully explained. 

The staff which has been finally selected hy Mr, Jackson to 
accompany him on his projected Jand journey in the far north 
includes the following :—Mr. Albert Armitage, second in com- 
mand, a young officer of the P. and O, Company's service, who 
is a practical navigator and trained in astronomical and mag- 
netic observations; Dr. Kettlits, medical officer; Captain 
Schlosshauer, a merchant skipper; Mr. Fisher, curator of the 
Nottingham Museum, as sctentific collector ; Mr. Burgess, who 
has had some previous Arctic experience, and will act as cook ; 
Mr. Childs, who undertakes mineralogical work and photo- 
graphy; and Mr. Dunsford, who, like Mr. Jackson and Mir. 
Armitage, has a knowledge of surveying. Some friends of the 
explorers sail with the party, intending to return from 
Archangel. 

Several previous expeditions have acquired some knowledge 
of the natural conditions of Franz Josef Land, and it is con- 
fidently expected that game, in the shape of bears, seals, and 
birds, will be abundant. Accordingly a complete outht of 
Sporting guns, rifles, harpoons, &c., is being taken. The 
expedition is, however, fully provisioned for four years with tbe 
most highly condensed and thoroughly preserved foods obtain- 
able. Much reliance is placed on the fresh bear and seal meat, 
expected to be shot, for the prevention of scurvy, but Mr. Jack- 
son also proposes to use port wine as a specific. The use of 
alcoho! and tobacco, which has recently been entirely discarded 
in Arctic work, is one of the peculiar and prohably not un- 
popular features of the present attempt on the Pole. 

The arrangements for travelling include boats for crossing 
Open water. One of aluminium, measuring 18 feet by 5 feet, 
weighs only 150 lhs., and can carry twenty people ; it is made 
In three sections for convenience of transport on sledges, and 
each section will float by i'self. A similar copper hoat, weigh- 
ing about 200 Ibs., is also carried, and three light wooden 
Norwegian boats. <A fast sceam-launch, appropriately named 
the Afarkham, is expected to be of service if it is found possible 
to proceed from the base for some distance by sea, or up 
Austria Sound. 

_ Eighteen sledges of exceptionally light and strong construc- 
tion, each calculated tu carry 1000 Ib. weight if necessary, are 
taken; these are to be drawn by Siberian dogs or ponies. 
There are three collapsible tents, and suits of Samoyed clothing 
for use in winter, the cumbrous-looking garb of these 
Siberian nomads heing considered hetter adapted for rough 
work in bad weather than the tighter-fitting costume of the 
Eskimo pattern. ‘The scientific instruments carried are perhaps 
the finest that have ever been taken into the far north, the ex- 
tensive use of aluminium ensuring a lightness and strength 
never before attained in Arctic exploration. 


NO. 1289, VOL. 50] 


NATURE 


a55 


After landing the exploring party in Franz Josef and about 
the end of August, the [¢udward will return to England, if 
possible, and sail again next year with fresh supplies. 

‘The whole cost of the expedition is estimated at £25,000. 


ANNUAL REPORT OF THE PARIS 
OBSERVATORY. 


ON the 3rd of March of this year, M. Tisserand presented his 

report to the Council of the Observatory regarding the 
state of the Observatory during the past year. In his pre- 
liminary remarks he refers bricfly to the work in course of 
execution. Under the direction of Le Verrier, great attention 
was concentrated on the meridian service, which comprises 
observations of the sun, moon, planets, asteroids, and the 
revision of the catalogue of Lalande, I[extra-meridian observa- 
tions of comets and small planets have been made with the 
equatorial in the west tower, and M. Wolf has heen occupied in 
astro-physic researcbes. An important work in hand is that of 
publishing a catalogue of the Observatory, based on all the 
values of the meridian observations made from 1837-1881, 
while special researches on the R.A. of fundamental stars have 
been undertaken, and on the declinations, after methods pro- 
posed by M. Leewy. The equatorial service bas been enlarged 
hy the addition of another coud¢, which instrument is devoted 
to the observation of planets, comets, systematic measures of 
double stars and nebulz, and will be occupied in future with 
the study of the most interesting variable stars. 

With regard to the work in hand, M. Tisserand says that 
there is enough ‘‘assuré pour plusiers années.” In remarking 
on the great preponderance of meridian work, he refers to its 
considerable importance in astronomy, furnishing as it does the 
constants for calculating the positions of planets and stars. 
Photography, he says, gives the means of determining exactly 
the positions of small stars ona cliché with relation to a certain 
number—say a dozen—of reference stars; but the positions of 
these last-mentioned ought to be measured by meridian 
instruments. 

The movement relative to the lengthening of the railroad has 
been making great headway, and already the means of protec- 
tion suggested by the Couacil have been commenced, notably 
that of the 22° @’zsolement constructed near the tunnel. 

Let us take a rapid survey of the work done with each of the 
separate instruments as reported by the head of each depart- 
ment, 

Large Meridian Circle.—Besides general transits observed, 
it was attempted to correct the catalogue of polar distances of 
fundamental stars, in continuing zenith distance measures of 
stars with the adopted latitude. A series of sixty stars, six 
times observed, showed that the corrections agreed very satisfac- 
torily among themselves, and harmonised well with those 
furnished by the normal catalogue of M. Auwers. 

Simultaneous observations have also heen made to correct 
the ephemerices of the Comnatssance des Temps and the latitude, 
while active researches have been started tor finding out the 
causes of the inequalities. With reference to the ‘‘ flexion 
horizontale,”’ the instrument has remained firm, the mean value 
given by the collimators being —0”'68, those for the three pre- 
ceding years being —0"'54, —0’'73, and —0"'66. 

Meridian Instrument, Gambey.—The work started tn May 
1890, of correcting catalogue R.A.’s of fundamental stars, has 
been continued, and the corrections found are ‘‘ faibles et bien 
concordantes,” as shown from the following few values :— 


Tigo. 1891. 1892. 

Stars. S. s. Ss. 
6 Virginis ee GME Seer reels 
25 Canes Venatici... -903 -o'%2 —-oly 
m Virginis ... . +0°07 +0°06 +0°03 
T Virginis +0°03 +006 +004 
Arcturus +0'07 +0°05 +0 O4 


Circle of Gambey.—Employed exclusively for researches on 
the variation of latitude; 127 uadir distances of polaris were 
measured, of which 10f were direct, and 26 by reflection. 

Cercle Mévidien du Fardin,—\uring the earlier months this 
instrument was used for the determination of polar distances of 
fundamental stars and for latitude, by methods of M. Leewy. 
A minute determination of the inclination of the horizontal 
thread of the instrument was also made, and also the influence 
of personal equations in the cases of stars near the pole, M. 


kKenan haviog installed in front of the eyepiece a prism which 
reversed the direction of apparent movement of the stars, either 
1a right ascension or declin tion. 

The ‘*Supplemen: . VIlistoire Celeste de Lalande” is 
undergoing revision, and the positions of 2250 stars are re- 
quired to be  re-observed, each three times by meridian 
ebservations. Since .\pril 1$93, sixty series, comprising about 
tooo stars of the catalozue, have been obtained, 

The © + of the meridian observations made during the 
year shuws that the instruments were by no means idle, no less 
than 17,245 observations having been made, The resumtd of the 
planets Userved during the same period gives the total number 
as 555. 

A sa riaux Coud.—The large equatorial has been re- 
ceiving several alterations and additions, and it is hoped to 
mainiain the position of a fixed or movable star on the same 
part of a photographic plate with an approximation of 0’"2 nearly. 
The smal! coude has been the means of effecting the complete 
measurements of 186 double stars, besides some observations of 
minor planets, comets, occultations, &c. 

Tie Ecnalrta’ in the Wer Tiewer.—This instrument is under 
the direction of M. Ligourdan, who, with M. Faye, were away 
observing the total eclipse of the sun at Senegal. During their 
stay there, fifteen lunar culminations for longitude and four series 
of observations for latitude were made, besides meteorological 
observations and four independent determinations of the rela- 
live intensily of gravity. The solar observations, among other 
things, consi-ted in observing the four contacts, and searching 
rour/l the limb of the sun for any small bodies that might be 
visible. 

The observations made with the equatorial above referred to 
consisted of measurements of 2So double s:ars, besides those of 
comets, occultations, Xe, 

The equatorial in the east tower, under M. Callandreau’s 
drection, has been devoted chietly to observations of minor 
planets. 

In the departments where photography is employed, MM. 
Henry have obtained, among other results, 169 cliches for the 
catalogue of the Carte cu Ciel, twenty-nine large cliches of the 
moon, enlarged directly eighteen times, these latter marking 
‘“un progres tres sensible sur les reoultats obtenus antcricure- 
ment,” 

The ‘‘ bureau des Mesures des Clichés du Catalogue,” under 
Mdlle. Klumpke’s supervision, is now supplied with two 
machines, The total number of stars measured in the twelve 
months amount to 27,750; of these 26,831 were measures of 
stars, 343 measures of double stars, and 32 planetary measures, 

The meteorological observations and the hour service have 


APA RU RE 


been regularly continued, the latter without any failure during | 


the entire year. 

In the spectroscopic department, M. Deslandres has heen 
continuing the researches on the sun and stars ; but much time 
ws devoted tothe preparations for the observations of the total 
echipe of the sun last year. The results obtained during the 
eclipse consisted of twenty-two photographs of the corona. Some 
of the negatives show luminous jets from the corona extending to 
a distance of two diameters. ‘The ultra-violet spectrum of the 
cvrona has been traced upto the limit of the ordinary solar 
spectrum, and in addition fifteen lines have been observed in 
the new region. In the researches concerning the rotation of 
the corona, it has been found that one of the negatives shows 
the spectra of two points of the corona, situated at the ex- 
tremity of an equatorial diameter and 10° from the solar hmb, 
placed side hy side, The bright II and K lines of caleinm 
present a sliyht displacement corresponding to a difference of 
velocity of 5 to 7°5 kilometres. M. Deslandres admits 
that the solar corona 1s animated with a motion of rotation, 
the angular velocity of which corresponds with that of the sun, 

Orher spectroscopic work being continued i> that of the study 
of the rahial velocities of prominences and stars. 


TEL CLINT ES LP NAG FG NEN 


A a great eity grows, and the agglomeration of struggling 
h manity increases, uch questions as the disposal of 
ewayr’ and «ther waste matter rive from comparative insigniti- 


garce in) ytroblems of almost insurmountable difficulty ; and 
A= at tor hen i 
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whilst we are able to put the burden of cleansing our towns 
upon the urban authorities, the responsibility of keeping our 
homes and bodies in a condition of at least sanitary cleanliness 
devolves upon the individual, and a hnowledge of the causes of 
dirt and the methods by which it can be removed, cannot he 
regarded as devoid of interest, or at any rate utility. i 

Before we can cleanse, we must have dirt 10 remove, and this 
prime factor of our subject naturally must elaim our first 
attention. } 

Dirt has been variously defined: a great statesman has 
spoken of it as '‘ matter out of place,” poets have christened it 
the ‘‘bloom of ages,” whilst more matter-of-fact individual 
have been content to look upon it as something which cause 
an infinite amount of trouble in the household, and leads tot 
consumption of much soap and water. If, however, we dive 
our mind of prejudice, and approach the subject of dirt fro 
a scientific point of view, we shall find a silver lining to th 
grimy cloud, and shall have to admit that a wondrous store 
interest is to be found in the dust with which the housemai 
wages perpetual war, and which when glued by nature to our 
skins, requires special methods for its removal. ; 

Observation shows that in our town houses, only a very sho 
interval of time is needed to cause a considerable deposit of du 
upon any horizontal surface, whilst vertical surfaces an 
draperies, especially if their surface be rough, also accumulate 
a considerable quantity, although of a lighter and more finely 
divided kind. We also find that this dust is borne to its resting: 
place by the air which penetrates from the onter atmosphere 
and that its Gcposition is caused by the comparative co 
dition of rest insured to it by the absence of wind or violent 
currents. 

The presence of these air-borne particles of solid matter ¢ 
be made visible in any tuwn by allowing a beam of sunlight or 
ray from an electric lantern to pass through the air of a dar 
ened room. If the room be filled with air previously filtered by 
passing it through cotton wool, the beam of light is invisib 
until it strikes the opposite wall ; but if the air be unfiltered, the 
path of the beam is mapped out by the suspended matter re 
Hecting and dispersing portions of it, and so becoming visible to 
the eye as ‘‘the motes in the sunbeam.” 

The heavier the nature of the particles, the more quickly will 
they settle, with the result that the dust on horizontal surtaces, 
such as the tops of sideboard, piano, and mantel-board, may De 
expected to differ somewhat from the lighter form, which has- 
continued to float until contact with vertical surfaces has brought 
it to rest. 

These particles of dust are composed of matters of the most 
varied nature, and will be found, when collected, to consist 
partly of mineral and partly of organic substances, namely, 
siliceous and carbonaceous matters, hair, epidermis from the 
skin, pieces of vegetable fibre, pollen [rom varions plants and 
grasses, the sporidix of fungi and bacteria. 

The heavier portions of the dust are found to contain ground- 
up siliceous matter, pulverised by traffic in the road ; small 
particles of salt carricd inland by winds from the sea, together 
with sulphate of soda, with other impurities of a local character, 
If a sample of dust be collected and carefully ignited, the organic 
matter will be burnt away, and any ammonium salts volatihsed 
whilst the mineral portion will be unacted upon; and in th 
way it has been shown that more than one hal! of the suspended 
matters in the air are of organic origin, a large portion of this 
organic matter consisting of germs which are capable of setting 
up fermentation, disease, and decay. 

Tt is only within the last few years that the importance of th 
work done by the solid particles of dust tloating in the air has 
been recognised, and itis to Pasteur that we owe the know 
ledge that these germs set up the various processes of organ 
decay. 

Pasteur collected the lightest portions of dust, which are left 
floating in the ar after the heavier portions have settled down, 
by gently drawing air througha plug of soluble collodion cotton; 
and after he had collected sufficient dust in this way, he dis- 
solved the cotton in a mixture of alcohol and ether, and ex: 
amining the residual particles under the microscope, was able 
to show the presence of a large and variable number of organisms 
obtained from the atmosphere. 

Ile also found that solutions of sugar mixed with beer yeast, 
and left exposed to the air, rapidly decomposed. If, however, 
the solution was kept in contact with air, that had been pre- 
viously heated, it would remain unchanged for months, but ( 
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composition was started in a few hours if some of the germs 
collected from the air were added to it. 

If a pot of ordinary paste, after being used, is placed on a 
shelf for a few days, the surface will be found coated witha fine 
crop of mould or mildew. On examining this mould under the 

| microscope, it will be seen to somewhat resemble a bed of 

_ rushes; after a few more days, some of these:rush-like filaments 
will have developed little pods, not unlike poppy-heads, and 
after the lapse of another week the pods will have split open, 
and myriads of seeds or germs will have poured forth into the 
air lo carry on nature’s cleansing work, for these germs possess 

| the power of setting up the process of decay, by which the 
waste matter derived from vegetable sources is once again 
resolved into the water vapour and carbon dioxide used by 
nature as the foundation of all organic creations. 

Decay and putrefaction are the great factors of change which 
nature utilises for removing the waste products of animal and 
vegetable life, and for once more bringing them into a con- 
dition in which living things can again assimilate, and use 
them for building up their tissues and carrying on their 
functions. Without decay, the dead animal and vegetable 
matter would remain choking the face of nature, and life would 
be impossible, hecause the food of life would be cut off; and it 
is the alinost imperceptible germs floating in the air which 
start this marvellous natural action, germs so minute that it 
requires the strongest microscope to detect them, yet so potent 
that the whole balance of life hangs on their existence. 

These facts show ns that not only has dust a most marvellous 
history, but that in it nature has disguised her most important 
tactor for cleaning the face of the earth from waste matter 
of both mineral and vegetable origin. 

The surface soil when mixed with water gives the mud which 


dislodge it, and this is applied by means of the broom, but in 
vigorous sweeping we find that the largest proportion of the 
dust is driven up into the air, only to resettle once again on other 
surfaces, so that although we can make the nuisance ‘‘ move 
op,’ we do not in this way remove it, and experience has 
laught onr servants that wet tea-leaves scattered on the carpet 
before sweeping lessen this evil In some cases, instead of 
using this method, it has heen argned that it must be the 
moisture which acts in preventing the raising of the dust, and 
the carpet has been sprinkled with water. This converts the 
dust into mud, which remains fixed in the fabric whilst the 
weeping is going on, but as soon as the water has evaporated 
from it, again reasserts its right of rising as dust. 

When, however, wet tea-leaves, damp sawdust, or even 
moistened sand is scattered over the surface tn be swept, the 
du-t when dislodged adheres to the moistened substance and is 
removed. In choosing moist bodies for this purpose, the only 
points to consider are that they must have no staining action 
on the carpet, must not be too wet, and must not be so finely 
grained as to sink into the fabric, nor so clinging as to resist 
easy removal by the broom. ; 

It is manifest, however, that the mechanically held dirt which 
we have been considering, differs very considerably from the 
dirt on our skins, and on linen in contact with onr bodies, 
which although derived from the same sources as the dust on 
the furniture, resists any ordinary mechanical process for its 
removal, and rinsing dirty hands or linen in cold water has but 
little cleaning effect, whilst if the hands are afterwards dried in 
te usual way, a transfer of a portion of dirt to the towel takes 
place, 

If we carefully notice the portions of our skin and shirt 
which become most soiled, we at once observe that it is where 
the skin is exposed to air, whilst the linen, which is in contact 
with both air and skin, becomes dirty more quickly than when 
exposed to either alone. 

The part played by the atmosphere is made clear by the facts 
which we have already been considering, but the action of the 
skin introduces a new and most important factor. For the 
healthy carrying on of the functions of life, nothing exceeds 
in Importance the skin with which our body is covered. We 
may live for days without giving our stomach any work to do, 
the liver may cease action for several days before death ensues, 
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dirties our boots, and forms clots on the train of our skirts ; but 
this, as well as the dust which has settled in our living rooms, | 
and merely clings mechanically to the surfaces upon which it | 
has deposited, may be removed by such simple physical means 
as the duster and brush. When dust has found its way into a 
fabric such as a carpet, it requires considerable force to again 
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but it is impossible to survive for the same length of time if the 
functions of the skin are entirely stopped. 

The skin not only plays an important part in throwing off 
and getting rid of waste matter from the system, but it is also 
credited with being an important auxiliary to our lungs, and 
experiments have clearly shown that if the skin of animals be 
coated in such a way as to completely stop its action, a very few 
hours will bring about death. Indeed the experiment has heen 
once accidentally tried on a human being, a child gilded all 
over to represent a statue having died in a few hours ; 
all the symptoms pointing to suffocation as being the cause of 
death. 

If we examine the structure of the skin, we find that it is 
built up of two distinct layers, an outer skin called the cuticle 
or epidermis, and an inner termed the cutis or dermis. A third 
layer intermediate between these two, used to be looked upon 
as a third skin, but more recently has been recognised as being 
only a transition form of the ou'er skin. 

The cuticle or outer skin consists of several fine layers of 
scales wbich gradually assume a more rounded and granular 
form the deeper one gets into the cuticle. These rounded 
granules form the middle skin of the old observers, and as the 
outer portion of the cuticle roughens and scales off as scurf, 
these granules gradually flatten and form the new surface to 
the outer skin, and we differ therefore from other scaly reptiles 
by being continually in a condition of renewivg our skin, whilst 
most reptiles and fish cast their scaly covering in on 
operation. 

No nerves or Llood-vessels find their way into this outer skin, 
as may be seen when it becomes detached from the inner skin 


/ in the formation of a blister, the onter portion of which is 


devoid of sensation. 

The lower or trne skin varies in thickness, being thicker in 
the palm of the hand and sole of the foot, where most resistance 
is needed. 

When we look at the skin of the hand, we notice delicate 
grooves in it, which examined through a magnifying glass are 
seen to be pierced with small orifices, and if the hand be 
warm, minute skining drops of perspiration will be seen issuing 
from them. 

The glands for the secretion of the perspiration are set in the 
Inwer side of the inner skin, and are in connection with the 
capillary network of blood-vessels, which cover the surface of 
the body. The gland or duct which conducts the perspiration 
to the surface of the skin is about a quarter of an inch in length, 
and is straight in the true skin, but becomes spiral whilst 
traversing the outer skin. Over 3500 of these small ducts have 
been found to exist in a single square inch of the skin, and it 
has bee computed that the aggregate length of the sudoriferous 
ducts in the body of an ordinary-sized man is about twenty-eight 
miles. 

These little glands and ducts perform the important function 
of throwing off the moisture produced during the combustion of 
waste tissue, by the blood-borne oxygen of the body, and 
secrete aboul 23 ounces of perspiration in the twenty-four hours, 
which under ordinary conditions evaporates, without our 
noticing it, into the air, but under conditions of considerable 
exertion or unusual heat, accumulates as beads of perspiration. 

The throwing off of the perspiration and its evaporation on 
the skin, is a heantiful natural contrivance for regulating 
the temperature of the body, as the conversion of the perspira- 
tion into vapour renders latent an enormous amount of heat, 
which being principally derived from the body keeps it in a 
comparative state of coolness, even when subjected to high 
temperatures, 

That this is so, is proved by the fact that a bath heated to 
120° F. (=49 C.)is almost unbearable, because the evaporation 
from the surface of the skin is checked, whilst it is perfectly 
possible for a person with the skin fully exposed to go into an 
oven and remain there for some time at atemperature of 325 F. 
or 162°'S C., at which temperature a beef-steak can he cooked, 
and it can be clearly noticed in a Turkish bath, that although 
there isa feeling of oppression at first, the temperature of the 
hot room can readily be borne as soon as perspiration begins 
to flow. 

In the 23 ounces of liquid so secreted in the course of the 
twenty-four hours, there will be found rather more than an 
ounce of solid matter, which is left when the liquid portion of 
the perspiration evaporates, and tends to clog the pores of the 
skin, and it is the removal of this by the morning tub aad 


5 


> 
- 
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rovgh towel, which is responsible for a considerable portion of 
the refreshing influence of the British bath. 

Besides these sudoriferous glands, however, there is a second 
set, called the sebaceous glands, the ducts of which are spiral, 
and open generally into little pits, out of which the fine hairs 
which stud the skin grow, and these glands secrete an oily or 
waxy substance, which nourishes the hair, and also keeps the 
outer skin smooth and pliant. This waxy substance is deve- 
loped im Jargest quantity inside the ear, where it serves to pro- 
tect the more delicate portions of that organ, and next to the 
ear, these glands are found most abundantly on the face and 
other portions of the body which are exposed to external 
influences and friction. 

It is the presence of this oily secretion which holds the dirt 
glued to the skin, and being also rubhed off on the inside of the 


wristbands and collars of our shirts, causes these portions of our | 


linen lo become the most soiled. We may look vpon thi. form 


of dirt, therefore, as being glued on to the surface by oleaginous | 


materials, which being insoluble in water resist any mere rinsing, 
and the most important function of our cleansing materials is 10 
provide a solvent which shall be able to loosen the oil, and so 
allow of the removal of dirt from the skin. 

The skin, however, is not the only source of oily matter, and 
in all fibres of animal origin more or less fat is to be found, 
which although not in sufhcient quantity to play any very im- 
portant part in the fixation of dirt, still adds its iota to the 
yeneral] result. 

We notice, moreover, that the air of a big town has a far 
greater dirtying effect than country air, this being partly due to 
the fact that the numher of sclid particles per cule foot of atmo- 
sphere are greatly reduced, but chiefly because country air does 
not contain cestain products of incomplete combustion, which 
are to be found in all large towns. 

In London we annually consume some six million tons of 
bituminous coals, and if we examine the smoke which escapes 
up our chimney during the imperfect combustion which the coals 
uodergo in our fire-grates, we find that not only will that smoke 
contain small particles of unconsumed carbon in the form of 
blacks or soot, but also a considerable quantity of the vapour of 
condensible hydrocarbon oils, which depositing on the surface 
of the solid particles of floating dirt, gives them an enhaaced 
power of clinging to any surface with which they come in 
contact. 

If we have a heavy fall of snow in London, as the snow melts 
it leaves a black deposit, which is formed of the solid particles 
with which the snow bas come in contact in its passage throngh 
the air, and a recent analysis of a deposit of this character, 
collected on the glass roof of an orchid house at Chelsea. 
fives a very good idea of the constituents of these solid im- 
impurities. 


Carbon . é é 3 F . 39°©O per cent. 
Hydrocarbons ¢ 12°30 ” 
Organic bases é F ‘ . 1°20 a 
Sulphuric acid 4°33 ” 
Ilydrochloric acid . : 8 133 ” 
Ammonia cj ‘i ‘ 1°37 oe 
Metallic iron and magnetic oxide 2°63 a0 
Other mineral matter, chiefly silica 

and ferric oxide . : é x) ghee of 
Water . ‘ é é : . not determined, 


Wydrecarbon oils of this character are not as a rule atfected 
by the solvents which we aolilise for loosening the dirt which is 
hell to our skint y animal grease ; but there is no doubt that 
the dirtying influence of town air is greatly increased by their 
presence. 

Wf we take any grease of vegetable or animal origin, we find 
that it can be dissolved in liquids containing free alkalies, this 
term being applied to the compounds formed Ly water with the 
soluble metallic oxides, which, when dissolved in water, give 
solutions having a soap-hke taste, affecting the colour of vege- 
table extracts, such as that obtained by the red cabbage, and 
poreerung the power of neutralising the acidulous properties of 
the cumpounds we call acids, 

Ifwe take two metals discovered by Sir Humphrey Davy in 
1867, potaysium and sudium, and expose them to dry pure air, 
they rapidly become converted inte a white powder by absort- 
yng oxygen from the atmosphere, and form campounds which 
we lem respectively oxide of sodium and oxide of potassium. 
The c oxide, when dissolved in water, enter into combination 
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with a portion of il, producing sodic hydrate and potassic 
hydrate, two substances which have pre-eminently the properties 
which we term alkaline, and which exert a strong solvent action 
upon al] forms of animal and vegetable prease. 

These solutions exercise a wonderful power of cleansing upon 
the grease-bonnd particles of dirt which veil our skin, but so 
strong is their solvent power upon animal membrane, that not 
only do they dissolve fatty matter, but also the cuticle itself, so 
that they are manifestly unfitted for removing dirt from a tender 
skin, and we are forced to look further afield for a grease 
solvent. 

If instead of dissolving our sodic and potassic oxide in water, 
we had left them exposed to ordinary air, we should have found 
that they gradually attracted from the atmosphere a gas called 
carbon dioxide, which exists in all air to the extent of 4 parts 
in 10,000, and that by combining with this gas they became 
converted into socdic and potassic carbonates, bodies which we 
call salts, and which, although not so violent in their action 
upon the skin, will retain to a certain extent their solvent action 
on fatty matters, 

The carbonates of sodium and potassium are found in the 
ashes of many vegetable and animal substances, and in the 
earliest records which have been discovered, we find mention 
of the cleansing power of wood ashes, the ashes of certain 
marine plants, sea-weed, and ‘‘ natron,” which is an alkaline 
etllorescence from some kinds of soil; nor has the nse of ashes 
for this purpose entirely died out at the present time. 

It was only in 18S4, that during some structural alterations in 
Rome, an oll tomb was broken into, and the ashes which it 
contained removed by one of the workmen, who conveyed them 
home to his wife, as an offering towards the next washing-day, 
whilst a few days later the antiquarians were horrified to dis: 
cover that they were the :emains of the Emperor Galba, 
cremated some eighteen centuries before, which had been put to 
such practical use. 

As early as A.D, 69, however, we find that the elder Pliny 
mentions another form of cleansing material made from tallow 
and ashes, the components most recommended being goat's 
suct and the ash of beechwood ; whilst the ruins of Pompeii 
were found to contain a fairly perfect soap factory. 

Although soap and Christianity date from the same period, it 
was only at the commencement of this century that the classical 
researches of Chevreul on the constitution ot fats, gave the key 
to the reactions taking place during its formation, whilst even 
al the present time we probably only know a true explanation 
of part of the actions which lead to its cleansing effect upon 
the skin. 

If we take sulphuric acid diluted with water, we find that it 
has certain well-marked characteristics, which leave no room 
for donbting its acidulous nature, and if we pour a few drops of 
it into the violet-coloured solution obtained by boiling sliced 
red cabbage in water, the violet solution at once becomes bright 
red. On repeating this experiment with the violet cabhage 
solution, and a few drops of sodic hydrate solution, 
we obtain a vivid green colour, and now on mixing the 
solution rendered red by the acid, and the second one turned 
green hy the alkaline base, we once more obtain the original 
violet colour, and on examining the solution can find no trace 
of either acid or alkali, but can distinguish the presence of 
compound called sodic sulphate, which can he obtained in the 
crystalline form by concentrating the solution, and such a com 
pound formed by the union of an acid and a base, we are in the 
habit of calling asalt, During the combination of the sulphuri¢ 
acid and sadic hydrate to form sodic sulphate, we also had water 
being formed, which, like the neutral salt, had no action upon 
our coloured solution, Tf we had carefully weighed our suf 
phuric acid and the sodic hydrate, we should have found that} 
1s only in certain definite proportions that they unite to give a 
solution without effect on the vegetable colouring matter, and 
we might sum up our experiments on the combination of these 
two substances as follows :— 


hla 


Acad. Tiase, A salt, Water. 
Sulphuric acid 4 Sodic hydrate, _ Sadie sulphate, 36 parts 
98 parts by weight. Bo parts by weight. 142 parts by weight. " by weight. 


And if we take crystals of sodic sulphate, and dissolve them in 
water, we can decompose them once more into sulphuric acid 
and sodic hydrate by the aid of galvanic electricity. 

My aim in this experiment has heen to impress upon you that 
a salt is acompound formed by the union of an acid and a base, 
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and one of Chevreul’s greatest discoveries was that in tallow— | made by processes intended to render them more attractive for 
the fat of oxen or sheep—you had a salt of organic origin, from | personal use, but generally the consumer gets far better value 
which by decomposing the tallow with heated steam, you could | for his money, and far less injury to his skin, by usiog a good 
obtain the sweet viscous liquid ‘‘glycerine,"” which played the | “white curd” or ‘‘ Primrose’ soap than by employing a high- 
part of base in the compound, and two acidulons compounds— | priced toilet soap, whilst cheap toilet soaps, especially cheap 
onea lustrous white wax, called stearic acid, and the other an | transparent soaps, should be studiously avoided. 
oil called oleic acid. The demand made hy consumers for cheap soaps, which in 
Now a salt can have its base replaced by another base. If I | many cases are sold retail at prices considerably below the 
take two solutions, the one containing sulphate of copper, and | wholesale market price for a true soap, has given rise to the 
the other chloride of iron, and add to each sodic hydrate, de- | introduction of highly watered soaps, caused to set hard by the 
composition takes place in each case, sodic sulphate is left in | addition during mannfacture of sodic sulphate, which enables 
solution, and the hydrates of copper and iron being insoluble in | the manufacturer to make a so-called soapolten containing less 


water, separate out as precipitates. than 20 per cent. of true soap. 

In the same way, if we add sodic hydrate to tallow, glycerine Any person desiring to obtain the fullest particulars as to the 
separates out, and two salts—sodic oleate and sodic stearate— | manufacturing details of the soap trade, cannot do better than 
are formed, a process which we call saponification, as the two | consult Dr. C. R. Alder Wright’s admirable treatise upon the 
sodium salts are ‘‘ soaps.” subject. 

It is not necessary to use tallow ; any vegetable or animal fat Having got our soap, the next point is to try and gain an idea 
or oil will give reactions of a similar character, and it may be | of the way in which it acts asa detergent, 
broadly stated that soap is formed by the action of sodic or Supposing we are fortunate enongh to have a sample of pure 
potassic hydrate upon fats or oils which contain fatty acids. neutral soap, we find that on dissolving some of it in water, it 

: ; undergoes a partial decomposition into alkali, and fatty acid, 
Son + Boar EGAPCe = ane os Saat this action heing called the hydrolysis of soap. 
y - t as The small quantity of alkali so set free, attacks the fatty 

Ttis only potassic and sodic hydrates which can be uced for | matter which glues the dirt to the skin, and by dissolving it 


ordinary soap-making, as the soaps formed by the combination loosens and enables the water to wash off the particles of dirt. 
of other metallic hydrates with the fatty acids are insoluble in If this were the only action, however, soap would have no ad- 
water, and therefore useless for detergent purposes. vantage over soda, a solution of which would equally well per- 

The soap formed by using sodic hydrate has the property of form this part of the operation, As the soap decomposes and 
setting hard, and all the ordinary forms of washing-soap contain the alkali removes the grease and dirt, the fatty acid liberated 
sodium as the base; the potash soaps are far softer, and do not simultaneously from the soap comes in contact with the oewly- 
set, the soft soap used for scrubbing and cleansing in many | cleansed skin, and not only sofiens and smooths it, but also 
manniacturing processes, and also a few toilet creams and | neutralises any trace of free alkali, and so prevents irritation and 
shaving pastes, being of this character. reddening of the cuticle. 

Tt would occupy far too much time, and would, moreover, be These are probably the main actions by which soap cleanses, 
outside the scope of this lecture, to gointo the details of the | but other canses also play a subsidiary part. We know that a 
manufacturing methods by which soap is made on the large | Solution of soap causes a lather when agitated, this being dueto 
scale, and if I give a rough idea of the general processes | the cohesive power given to the particles of which the liquid is 
employed, it will be sufficient for the purpose. built up by the presence of the soap, a phenomenon which 

Carbonate of soda is first converted into hydrate by dissolving also enables us to blow bubbles with the soap solution on ac- 
it in water, and then boiling with quicklime. Quicklime con- ¢>unt of the strength of the fine film of liquid, a property which 
sists of calcic oxide, and this, when put into the vat containing is not found in water alone. 
the sodic carbonate in solution, combines with water, forming The power of cobesion which the soap solution possesses is in 
calcic hydrate, which then reacts with the sodic carbonate, all probability an important factor in removing the particles of 
forming calcic carbonate or chalk, which being insoluble sinks dirt from the skin at the moment that they are loosened by the 


as a mud to the bottom of the vessel, whilst sodic hydrate action of the alkali. Prof, W. Stanley Jevous suggested yet a 
remains in solution. fourth way in which the soap solution might act ; when finely 


: F divided clay is suspended in water, the microscope reveals the 
Icic hyd Bare I : P 
pee eet \ = | fact that the minute particles are in rapid movement, and hence 


; settle but slowly in the liqnid, This movement he christened 
Of late years the soap-boilers have to a great extent hought the | pedetic action, and he observed that the addition of soap or 
sodic hydrate direct from the manutacturer, and so have 


i r e silicate of soda—often nsed in soap—to the liquid, enormously 
avoided this operation. increased this agitation of the particles, which would tend toaid 
_The solution of sodic hydrate, called caustic ley, is made in | the breaking away of the dirt particles the moment they were 
different strengths, and tallow is first boiled with a weak ley, | set free. 
and as the conversion into soap proceeds, so stronger leys are Many soaps, even among the varieties intended for the toilet, 
used until the whole of the fatty matter has been saponified. contain a considerable excess of free alkali, which being greater 
Ifa strong ley had heen used at first, the soap as it formed | than the liberated fatty acids can neutralise, canse most painful 
being insoluble in strong alkalies would have coated the surface irritation of the skin, as is testified to by the smarting which 
of the fat and prevented its complete conversion. annoys the chin after the use of certain shaving soaps ; and every 
If at the end of the saponification process, the alkaline lady knows that an alkaline soap, when used for washing the 
Solution is sufficiently strong, the soap will on standing separate hair, renders it harsh and brittle, and destroys the gloss, but in 
asa fluid layer on the surface of the spent ley, which contains . both cases a rapid rinse with water, containing afew drops of 
the glycerine set free during the saponification, but in any case vinegar, will neutralise the free alkali and prevent much of the 
separation can be rapidly brought about by adding salt to the | mischief. 
liquid, when the soap being insoluble in salt water or brine, We have now dealt with our grease solvents and dirt 
Separates outand is removed and placed in moulds to harden. | looseners, but without the aid of water they would be use- 
The block of soap so cast is then cut first into slabs, and then less ; and experience teaches us that the source of the water 
again into bars, — : used for cleansing, has a great deal to do with its efficiency 
A soap made in this way with tallow or lard as the fatty whether used with or without soap. 


Matter, would be ‘‘white curd,” whilst if yellow bar is As the new-born rain-drops fall from the breaking clonds, 
tequired, rosin is added to the mixture of ley and soap after they are practically pure water, containing at most traces of 
| Most of the fat has saponified. gaseous impurities which the mist has dissolved from the upper 


When rosin is boiled with alkaline solutions, a compound is _ strata of air whilst journeying in the form of cloud, and where 
farmed hy the direct union of the resinous acids with the alkali, | the rain is collected in the open country, it gives us the purest 
which strongly resembles ordinary soap, so that the yellow soap | form of natural water, healthful to drink, because it is highly 
is really a mixture of fatty and rosin soap, and when the | aerated, and free from all impurity, organic and inorganic, anc 
ingredients are of great purity, the product goes by the name of | delightful to wash in becanse of its softness and the ease with 

Primrose” soap, Bar soaps so made ona large scale are, as a | which the soap gives a lather, 
rule, the stock from which the various forms of toilet soap are In towns, bowever,a very different state of things exists, as the 
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rain io falling washes the air from a large proportion of the sus- 
pended organic matters inseparable from a crowded city, and 
also from the unburnt particles of carbon, which incomplete 
combustion allows to eseape from our chimneys; and charged 
with these, it still collects more dirt of various kinds from the 
roofs of our bouses, and finally finds its way into our water- butts 
as the semi-putrid sludze which often causes the true-bred 
cockney to wonder ‘‘if this so-called purest form of natural 
water is so fonl, what on earth must the other forms of water be 
like?"’ If in the country the rain water is collected and stored 
in suitat le reservoirs, then we have the most perfect water that 
can be obtained for washing and cleansiog purposes. 

In some kinds of water collected under what we might con- 
sider ideal circumstances, we find ‘‘a something’ which acts 
as a check upon the cleansing action of the soap. 

In Attica, close to Atheus, on the slopes of Mount Pentilicus, 
the Emperor Hadrian built some huge marble underground 
aqueduets to collect and lead the rain water down as a supply 
for Athens, the whole water-shed consisting of marble; this 
mountain being justly celebrated as the source from which the 
finest statuary marble is obtained. Jere, falling through the 
clear southern air on to a collecting ground formed of the 
material which all ages have considered the most suitable for 
baths and reservoirs, one would expect the water to be like the 
pure rain water, absolutely free from dissolved solid impurities, 
and one of the hest waters of its kind for washing purposes ; 
yet not only does it waste a large amount of suap before a 
lather 1s obtained, but if we examine the channels through 
which it has for centuries flowed down to the valley, we find 
that it has formed a heavy deposit, which collecting unchecked 
through long ages, has all but choked up the once spacious 
passazes. A piece of this deposit I have obtained through 
the kindness of a friend, and on analysis it proves to be :— 


Caleie carbonate 96°81 
Silica . : 0°49 
Organic matter 1°40 
Moisture 1°30 

10000 


It is, in fact, a natural incrustation deposited by the water, and 
a similar action is seen in the formation of stalactites in many 
caverns, through the roof of which water charged with certain 
calcareous compounds has slowly found its way. 

In the passage of the rain through the air small quantities of 
carbon dioxide or carbonic acid gas are dissolved from the 
atmosphere, whilst in slowly percolating through the surface 
soil on which it has fallen the water is brought in contact in the 
f res of the soit with far larger volumes of this gas, which is 
berng continually generated there by the decomposing vege- 
tation and other organic matter in a state of decay. Under 
these circumstances the water becomes highly charged with the 
ys, and sinks on through the ground until it comes in contact 
with some impermeable strata through which it cannot pene- 
trate, and here it collects unti] a sufficient head of water has 
bern formed for it to force its way along the strata to the surface 
of the earth, where it now appears as a spring, and during this 
pa face through the earth it has dissolved everything that will 
yell tuts own solvent action or to the activity of the carbon 
éiexide, which disulved in water forms the weak carbonic 
aci’, § ompound which wall dissolve many substances insoluble 
in the water itvelf, such as calcic carbonate, occurring in the 

sil a merhble, limestone, or chalk, and also the carbonates of 
iron and magnesium. If we examine a spring water, we shall 
fini that its lmeolvel impurities can he divided intotwo classes : 
for instance, taking the Kent water supplied at Greenwich, 
re eetained from deep wells in the chalk, we find its saline 
coretituent® in grainy per gallon are :— 


Calcite carbonate 16 ‘30 
(alcie sulphate 5°37 
Magnest sulphate 0°93 
Maynesic nifrate 1°20 
Se lic chlonde 2°64 
Swe nitrate 121 
Silica, alumina, &e. 0°97 


\rel of these the calcie selphate, magnesium, and sodium ‘salts 
are dissulved by the solvent action of the water in the same 
way that Sugar would be, whilst the chief impurity, caleic 
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carbonate, is searcely at all soluble in the water itself, 16,000 
parts of pure water only dissolving one part of the carbonate, 
but is readily soluble in the carbonic acid, in the water 
which converts it into soluble ealcic bicarbonate. 

In the household, waters are roughly classified as hard or soft 
waters, and the property of hardness manifests itself, as a rule, 
to the bonsebolder by its action upon soap, and also by the 
amount of ‘fur which it causes in the kettle, these actions 
being due to calcic bicarbonate, calcie sulphate, and the 
magnesium salts present in it, all of which act upon soap and 
cause it to curd instead of forming a lather by converting the 
soluble sodic oleate and stearate into insoluble lime salts, 
whilst the bicarbonate by decomposing and depositing ‘‘ chalk” 
causes the fur. 

A. more careful examination, however, reveals the fact that 
this property of hardness owes its origin to two different causes, 
for if we boil water until all the bicarbonate is broken up and 
the calcic carbonate deposited, the clear water left behind it is 
still hard, though to a far less extent, and will still decompnse 
a certain proportion of soap. The hardness which can be got 
rid of by boiling is due to hicarbonate of lime, and some- 
times also bicarbonate of magnesia, and is called ** temporary 
hardness,” whilst the hardness left after boiling the water is 
due to calcie sulphate and the soluble magnesium sulphate, 
chloride and nitrate, and is called ‘‘ permanent hardness.” 

The relative hardness of waters is estimated by the amount 
of soap they will destroy, ¢.¢. convert from the form of soluble 
sodic oleate and stearate into the condition of insoluble 
oleates and stearates of lime, and one grain of caleie 
carbonate or its equivalent in sulphate or salts of magnesia 
dissolved in a gallon of water, is said to equal 1° of hardness. 

The sample of Kent water of which an analysis has been 
given, contains 23°6 grains of these salts, and would be said 
to have nearly 24 hardness, 7°5 of which would be permanent 
and 16°3 temporary. 

When it is considered that 1° of hardness in water will waste 
lo grains of soap per gallon of water used, we become aware 
of the economic importance of the kind of water employed in 
the household, a gallon of the Kent water, for instance, using 
up 236 grains or nearly half an ounce of soap before any hecomes 
available to forma lather and exert a cleansing action upon 
the skin. { 

Glasgow used to have a hard water service, and when this 
was discontinued and the soft Loch Katrine water was supplied 
in its place, it made a difference of several thousands a year in 
the money expended in soap, 

From these facts it is manifest that a soft water supply 1s an 
important factor in cheapening our cleansing processes, a pure 
rain water being the best attainable, whilst surface and river 
water are as a rule softer than spring water. 

Ihave now discussed the chemistry of cleaning as fully as 
the time at my disposal will permit, and I hope the facts I 
have brought before you will have quickened your interest in 
soap, soda, and water, and will have belped to impress upon you 
that without proper processes of cleansing, the health of cach 
unit, and therefore the prosperity of the masses, must suffer 
deterioration. 


UNIVERSITY AND EDUCATIONAL 
WN AG BY EGET ESCH 

Tite following pass list for the degree of Doctor of Science 
of London University has been issued :—Experimental Phystes : 
Mr. Edwin Ilenry Barton. Chemistry: Mr. Bevan Lean, Mr. 
Thomas Kirke Rose, Mr. Arthur Landauer Stern. Botany: 
Miss Margaret Jane Benson. Zoology: Mr. Arthur Willey. 

ThLk Majesty's Commissioners for the Exhibition of 1851 have 
made the tollowing appointments to science research scholar- 
ships for the year 1894, on the recommendation of the autho- 
rities of the respective Universities and Colleges. The scholar- 
ships are of the value of £150 a year, and are tenable for two 
years (subject to a satisfactory report at the end of the first 
year) in any University at home or abroad, or in some other 
institution approved of by the Commissioners. The scholars 
are to devote themselves exelusively to study and research in 
some branch of science, the extension of which is important to 
the industries of the country :—Scholar nominated by the Uni- 
versity of Idinburgh, John Carruthers Beattie; by the Univer- 
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sity of Glasgow, James Robert Erskine-Murray ; by the 
University of Aberdeen, William Brown Davidson; by 
University College, Bristol, Reginald Charles Clinker; by 
Yorkshire College, Leeds, Irankland Dent; by University 
College, Liverpool, Alfred James Ewart ; by University College, 
London, David King Morris; by Owens College, Manchester, 
Julius Frith ; by Durham College of Science, Newcastle-on- 
Tyne, Robert Beattie; by University College, Nottingbam, 
William Beckit Burnie; by Queen's College, Galway, Jolin 
Alexander M‘Clelland ; by the University of Torcrto, Frank 
Boteler Kenrick; by Dalhousie University, [lalifax, Nova 
Scotia, Frederick James Alexander M ‘Nittrick. 

THE President and Council of the Royal Society bave, upon 
the recommendation of the Joule Studentship Committee, 
elected Mr. J. D. Chorlton, of the Owens College, to the first 
Joule Studentship. This studentship was founded for the pur- 
pose of enabling students to carry on certain researches on lines 
laid down by Dr. Joule, more especially with the view of deter- 
mining the constants of some of the instruments employed 
by him, which his representatives can place at the student’s 
disposal. 


SOCIETIES AND ACADEMIES. 
LONDON, 


Royal Society, May 31.—‘‘The Root of ZLyginodendron 
Oldhamium, Wil.’ By Dr. W. C. Williamson, F.R.S., and 
ore, ii, Scott. 

During a re-investigation of the structure of Lyeinodendron,' 
the results of which the authors hope to lay before the Royal 
Society on a future occasion, an important fact has come to 
light, which they place on record without delay. 

A carboniferous fossil, with the structure perfectly preserved, 
has been described in previous memoirs, under the name of 
Kaloxylon Hookeri, \Will.? The authors have now established 
the fact that Aa@/oxy/on was not an independent plant, but was 
the root of Lyetnodendron Oldhamium, 

Specimens, presentiag in every respect the typical A@loxylon 
structure, have been found in actual continuity with the stem of 
Lyzinodendron, arising from it as lateral appendages. Their 
structure and mode of origin prove that they were adventitious 
roots. ‘These organs branched freely, and the authors have 
found roots and rootlets of all sizes, and at all stages of 
development. 

This discovery enables 2 complete account to be given of the 
vegetative organs of Lyginotendron, as they are now fully 
acquainted with the structure, not only of the stem and foliage, 
but also of the adventitious roots. 


June 14.—‘'On a Method for determining the Thermal 
Conductivity of Metals, with Applications to Copper, Silver, 


Gold, and Platinum.” By James II. Gray. 
The object of this investigation was to obtain a method for 


determining therma! conductivities of metals, which would not | 


require either elaborate preparations or large quantities of the 
substances to be tested, and by means of which a test could be 
made in a few hours. 
_ The essence of the method is to keep one end ofa given 
length of the wire at a constant known temperature, and to 
_ measure the rise of temperature of the other end of the wire every 
‘minute. If proper precautions be taken to prevent loss by 
radiation from the sides, the data are obtained for calculating 
the thermal conductivity. 

The wire to be tested is soldered at one end into the bottom 
ota copper box. The diameters found most convenient were 
from 2 to 4 mm., the lengths from 4 to 8 cm. 

The box is filled with water and supported at its middle by 

' being fitted into an asbestos-lined wooden screen, 24 x 24 cm. 
3mm, length of the other end of the wire is soldered into a solid 
copper hall, diameter 5'5 cm. Inthe balla hole 3cm, deep is 
made, so as to admit the bulb and part of the stem of asmall and 
very sensitive thermometer. This thermometer is graduated 
from 5°C. to 20° C., and can easily be read to within one- 
fortieth of one degree. The bulb is surrounded by water. 

1 Cf Williamson, ‘On the Organisation of the Fossil Plants of the Coal 
Measures,’ Vart IV. 24i/. Trans. 1273, p- 377: Part NVIL. Parl. 
Trans 1=90, B. p. Sy. 

2 Cf. “Un the Organisation of the Fossil Plants of the Coal Measures,” 
Pan Vil PR. Trans, 1876, Part 1, posi Part XU GPA Trans, 
1887, B. p. 28), 
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Allthe probable errors are practically tested by using different 
lengths or diameters of the wire, and the results obtained in 
the present investigation indicate that the errors have been 
eliminated. 

In order to make acomplete test ofa metal itis only necessary 
to take a wire of § or 6 cm. length and solder it firmly, the one 
end into the hottom of the heating box, the other into the 
calorimeter ball. ‘The water in the heating box is kept boiling 
briskly, and readings are taken every half-minute from the 
thermometer in the ball. These readings are then put upon a 
curve as ordinates, with the time in minutes as abscissze. From 
this curve the rise of temperature per unit time can then be 
accurately read off, and, the thermal capacity of the ball being 
already determined, the flow of heat per unit time is obtained. 

At the heginning of the experiment the ball is cooled to about 
6° or 7° C. below the temperature of the air, and the rise for equal 
temperatures above and below that of the air taken, the radiation 
being thus eliminated. 

The metal which was chiefly used for the exhaustive tests of 
the method was copper wire, of diametero'21 cm., density $°S5, 
volume specific (electrical) resistance at about 13°C. 1834 in 
absolute units. 

It must be noted that the found values are the means of the 
conductivities corresponding to the temperatures at the ends of 
the wire. When compared with the values obtained by other 
experimenters, the results of the latter must be taken for the 
mean of 97° C. and to” C., that is, 53° C. 

For this temperature Angstrom gives 0°9208, 

Several qualities of copper were tested, as well as pure gold, 
silver, and platinum, kindly lent for investigation by Messrs. 
Johnson, Matthey, and Co. 

The values are given below :— 


Afean Conductivity between Temperatures 10° C. and 97° C. 


Thermal 
conductivity 
in C.G.S. units. Diameter. 
Copper, Specimen 1 0°9594 2°00 mm 
” ” 2 0°$8838 220s, 
” ” 5 oe re o'$612 3°09 ,, 
5 n 4 (very impure) — 0°3497 2045, 
” ” 5 a 0°3198 2°04 5, 
Silver (pure) ee. 0°9628 2s, 
Gold a ves Re te 0°7464 2:0Gmne 
Platinum —,, ae mos en o'tS61 BOOM. 
‘Flame Spectra at Hligh Temperatures. Part III. 


The Spectroscopic Phenomena and Thermo-Chemistry of the 
Bessemer Process." By Prof. W. N. Hartley, F.R.S. 

The flame issuing from the mouth of a Bessemer converter 
was first investigated by Sir Ilenry Roscoe! in 1863; by Lie- 
legg,? and by Marshall Watts in 1867 ;% by Tunner,* J. M. 
Silliman, Rowan,5 Von Lichtenfels,* Spear Parker,’ Kupel- 
wieser,® Brunner,” and Wedding in 1868 ; 1" also by A. Greiner 
in 1874.3 

Up to the present time the precise nature of the spectrum, 
the cause of its production, its sudden disappearance when 
decarburisation of the metal takes place, and the connection 
between the decarburisation of the metal and the extinction of 
the spectrum have not been satisfactorily explained. According 
to Roscoe, Lielegg, Kupelwieser, and Spear Parker, the 
spectrum is characterised by bands of carbon or of carbon 
monoxide, which disappear when all carbon is burnt out of the 
metal. 

On the other hand, the investigations of Simmler,'? Brunner, 
Von Lichtenfels, and Wedding, the spectrum is not due to 


1 Literary and Phil. Soc., Manchester, Proc., vol. 3. p. 57, and Phi. 
Mag... Vol. 34) P- ‘ 

pay eae ie Kaiserl. Akademie der Wissenschaften, Wien, vol. 
56, Part ii. 

3’ Phil, Mag., vol. 34, p- 437: 

4A Dingler's Polytech. J. vol. 178, p. 405 

5 Phil, Mag, vol. 41, p. 1. 

6 Dingler's Polytech. J., vol. 191, po 213 

7 Chen. News, vol. 23, P. 25. 
4 Oesterncichische Zettschr. fur Berg- und Hitten-Wesen, No. 3, p. 59 
863 


Lace. cit., Ne. 2), p- 227, 1868. ras : 

W Zettschrift fir das Beng Hutten- und Salinen-Wesen, vol. 27, Pe 117, 
1869. 

W Revue Unirverselle, vol. 35, p. 623. 

ls Zettschr. fur nadytische Chemie, 1862. 
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carbon (Roscoe! or to carbon monoxide |Lielezg and Kupel- 
wieser), but to manganese and other elements in the pig-iron. 

The very careful examination of these spectra by Watts and 
his comparison of them with that of the Bessemer flame led to 
the conclusion that it was not the spectrum of carbon in any 
form nor of mangarese, but that of manganic oxide. 

Owing to the courtesy of Mr. F. W. Webb, the engineer of 
the Locomotive Department of the London and North-Western 
Railway, and of Mr. E. P. Martin, the manager of the Dowlais 
Ironworks, observations have been made at Crewe and at 
Dowlais during the past year. Ninety spectra were photographed, 
about fifty of which were available for study. 

Ninety-two lines were identified with lines in the solar 
spectrum, with lines in Kayser and Runge’s map of the arc 
spectrum of iron, and in spectra from steel and ferric oxide 
heated in the oxyhydrogen flame. 


The Constitution of the Bessemer Spectrum. 


The spectrum is a complex one which exhibits differences in 
constitution during different periods of the ‘' blow,” and even 
during different intervals in the same period. As originally 
observed by Watts, the spectrum differs in different works, the 
difference being due to temperature and to the composition of 
the metal blown, 

The lines of the alkali metals, sodium, 
potassium and lithium, are seen unreversed on 
a bright continuous spectrum caused hy carbon 
monoxide. The C line of hydrogen and ap- 
parently the F line were seen reversed during 
a snowstorm. 


Bands of manganese are prominent, over- 
lying the continuous spectrum of carbon mon- 
oxide. There are lines of carbon monoxide, 
manganese, and iron, also those of the alkali 
metals. 


The spectrum is thesame as the foregoing, 
but the lines of iron are not so strong and not 
quiteso well defined. Some of the short lines 
disappear. The lines of the alkali metals are 
visible, 


The alkali metals do not show themselves in the Bessemer 
flame until a layer of slag has been formed, and the temperature 
has risen sufficiently high for these basic constituents ta he 
vapourised, .\t the temperature of the '‘ boil” or second period, 
both metallic manganese and iron are freely vapourised in a 
current of carbon monoxide, which, in a highly heated state, 
ru-hes out of the bath of molten metal. The evidence of this 
is the large number of bands of manganese and lines of iron in 
the spectrum. 

When the metal blown contains but little manganese, the man- 
ganese spectrum in the flame does not arise from that sub-tance 
being contained in the bath of metal, it must be vapourised from 
theslag. That this isso has heen praved by photographs of the 


During the 
first period. 


During the 
second period. 
The ‘* boil.” 


During the 
third period. 
The '' fining 

stage.” 


Var URE 


pectrum from samples of slag obtained from the Crewe works, | 


This explains the fact observed hy Brunner, namely, that when a 
converter is being heated with coke after it has been used, but 
not relined, the spectra nf the Bessemer flame makes its appear- 
ance; manifestly it comes from the adhering slag. 

The luminosity of the flame during the ‘‘ boil” is due, not 
merely tothe combustion of highly heated carbonic oxide, but 
als to the presence of the vapours of iron and manganese in the 
fas. 

The Ji®ppearance of the manganese spectrum at the end of 
the ‘'fining ®tage,” or third period, is primarily due to a re- 
Juction in the quantity of heated carbon monoxide escaping 
from the -onverter, which ari es from the diminished quantity 
ef carbon in the metal. When the last traces of carbon are 
gone, so that ar may escape through the metal, the blast 
intantly a tlies any manyanese, either in the metal or in the 
atmetphere of the converter, and, furthermore, oxidises some of 
the tron, The temperavire mast then fall with great rapidity. 

The entire spectroveopy phenomena of the ** blow" are un- 
dv@trelly determmed by the chemical composition of the 
olen iron, and of the gave and metallic vapours within the 
conver cr, the temerraware of the metal and that of the issuing 
Paley 

fm femperature of the Bevemer fianie, 

The proiatle temperature of the Vessemer flame at the 

fintéh vw thet preducel by the combustion in coll air of carbonic 
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oxide heated to about 1§So°C., that is to say, to the tempera- 
ture which, according to Le Chatelier (Compres Rendaus, vol. exiv. 
p. 670) is that of the bath of molten metal from which the gas 
has proceeded. The bath of metal acts simultaneously as a 
means of heating the blast, producing the gas, and as a furnace, 
on the regenerative principle, which heats the gas prior to its 
combustion. The heating effect is therefore cumulative. The 
temperature, as is well known, can easily rise too rapidly, and 
the metal has then to be cooled. 

If we may judge by the lines and bands belonging to iron and 
manganese which have been measured in photographed spectra 
of the Bessemer Name, the temperature must nearly approach 
that of the oxyhydrogen flame, and may easily attain the melting 
point of platinum, namely, 1775°C. (Violle). 

From thermo-cbemical data the heat evolved during the 
“blow” has been calculated, hut the specific heats of cast iron, 
slag, carbon monoxide, and nitrogen are unknown at tempera- 
tures between 1200°C, and 2000°C, If we allow for 50 per 
cent, of heat developed at high temperatures being lost by 
radiation or otherwise, then the estimated temperature of the 
metal in the converter is more than tg00°C. 

Le Chatelier (Comptes Rendus, vol. exiv. p. 670) found the 
steel in the ladle of a Robert converter to be at 1640°C, 
Reasons are adduced for believing that it was hotter than this 
at the highest temperature of the ‘‘ blow.” 


The Technical Aspect of this dnvestigation, 


The complete termination of the ‘‘fining stage” is clearly 
indicated, but there is no indication by the flame of the compo- 
sition of the metal within the converter at any previous stage. 
As the progress of the ‘ blow” is governed hy the composition 
of the metal and its temperature in the converter, and as these 
cannot be controlled with perfect exactitude during each ** blow,” 
it follows that the practice of complete decarburisation ' is the 
best course to pursue, the required amount of carbon and man: 
ganese being added subsequently in the forms of grey iron, 
spiegel, or ferro-manganese. 


Mathematical Society, June t4.—Mr. A. B. Kempe 
F.R.S., President, in the chair.—Abstracts of the followin; 
communications were read by the secretary (Mr. R. Tucker). 


The solutions of sinh ei \y = fir), cosh(A i \y = fa) 
i 


ay 
canstant, by Mr. F. 11. Jackson, —A theorem in inequalities 
by Mr, A. R. Johnson. This was a theorem which in a natural 
way fills up the gap between the A.M. and the G.M. of a 
number of positive quantities.—Some properties of a circle, by 
Mr. R. Tucker.—Note on four special circles of inversion of a 
system of ‘yeneralised Brocard ” circles of a plane triangle, by 
Mr. J. Griffiths. —On the order of the climinant of two or more 
equations, by Dr. K. Lachlan. In analytical work it is often 
important to know what will be the order of the eliminant o} 
two equations containing several variables when one of them 
eliminated. ‘This question can in general be answered even 
when it is not easy to perform the elimination. A discussion 
of the question is viven in Serret’s ‘' Cours d’Algebre Suptri- 
eure,” and is said to be due to Minding. But a simpler methad 
would seem to be arrived at by geometrical consilerations, 
Thus, suppose that it is required to find the order of the elimi 
nant in y when x is eliminated from any two equations, 


Ji(% 3) = 0 and f,(1, 5°) 


Let a third variable, 2, be introduced, so that the equations 
may be written in the homogeneous forms, 


g,(4, 9, 2) = © and 9,(1, 9, 2) 
and let the degrees of these equations be wand 7. When these 
equations are regarded as representing curves, the eliminant 
will represent the lines connecting the point 1 s = Oma 
the points common to the two curves. Ilence, the order of the 
climinant will be at most vir, because the curves will intersect 
in that number of points. Buta little consideration will show 
that st will not in general be necessary to take into account the 
points common to the two curves which lie on the lines + 9, 
2=0. Similarly, if it 1s require! to climinate .r and y fram 
three cryuations containing vr, 3°, and :, let a fourth variable, 7, 
be introduced, so as to make the equations homoyeneats, “Then 


oa. 


0, 


1 The wards ‘carburisng “and ' decarborising | are to be preferred t 
“carbonising “and “ deearbonising “ when applied to metals, herause these 
expressions were those originally used in the alder works on metalturgy, anal 


they avoid coafision withine other sienihcation uf the w rd “carb mising. 
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the order of the eliminant will be the number of common points 
of the surfaces, Jess the number of common points which lie in 
the two planes = = 0, w= 0, Inthe paper several exam ples are 
considered. It will suffice to mention here the case which Jed 
to these investigations. Consider two equations of the form 
aX, 


ByXo 3X4 


= le 
%+@ a+@ a,+0 
These equations may be written in the homogeneous form 
HNP 4 _AoXoh Ayt3P 
ay+O@ av+@ ayv+e ’ 


and thus represent curves of the third order. But the curves 
have evidently three common points on the line =o; and a 
common node (with different tangents) at the point 6 = 0, th = ip 
Hence the degree of the eliminant of the given equations is 
Ems = Abe ah, 
More generally, the eliminant of two equations of the form 
ihe Sp Gr no Sh iy =o), 
Um + Vn_y + ue + Uy =O, 
where #; and v; are homogeneous expressions of the zth degree 
in 
Se a 
a+6@ a+6 a + 0 
is shown to be of degree (7 — 1) inthe variables x), va... ty. 


Vy 


—Solvable cases of the motion of a top or gyrostat, by Prof. A.-G. | 


Greenhill, F.R.S, When the sum of the parameters of the two 
elliptic integrals of the third kind, whose poles correspond to the 
highest and Jowest position of the axis of the top, is an aliquot 
part of the associated elliptic function periods of the form 
K +/K%, where fis a proper fraction, then Abel’s theory of 
Pseudo-Elliptic Integrals can be utilised to construct an alge- 
braical solution of the motion, provided that in the general case 
a secular term f¢ is associated with the azimuth of the axis. 
Denoting by @ the angle between the axis of the top and its 
highest position, and supposing @ to oscillate hetween a and 8, 


a>6>8, then the dynamical equations to he satisfied are of the | 


form 


2 


IVAN (3) + 4A sin? @ () = Wek (d - cos 6), 


dt 
A sin? ot +Crcos6=G; 
ae 
equivalent to, with 2* = Wg4/A, 
sin a =n ./2./(cosh y — cos@. cos8 — cos®. cos @ —cos a), 
; G - Crcos@ 


V(2A Wh) 


sin? oY — F 
,/(cosh y — cos @.cos8 - cos@. cos # — cosa) 


de 


‘stants D, iy 


and it is found that the constants in the problem can be 


expressed in terms of two arbitrary constants » and c. 
In the simplest case, f= 4, the motion of the axis, or of a 
fixed point on it, will be given by the equation 


sin “9e"'¥- 79" = (cos@ — 1)) /{cosh y — cos@. cos — cos 8) 
+ “(Ecos@ - I) “(cos @ — cosa), 


where me 
Fs Meee toe-8 
wil : 
asnhe Ze Bs i oie co 
a 
WED + 30 + 0? 
Gosh ye 
u TM : 
M = (mi? — 1 tet 7)? + SQ +1) (c + €2). 
jo) > Sa I a Ea (24 + 12 
VM y Sy ne 
pa 208 + 38 + 2(1 tc + cme + t+ 3c + 302 
Mi : 
p_—wmrti Ce aie C2 


a 29M" 2AWeh IM? 2AWgh 

am = 2(1 — alae’ + (1 - 62 + a")? = 4a — a") + ga* 
Mi 

a@acer+c*, 
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FWY cconl me 
' where 4 (See Po!) + KP 


The modulus & of the associated elliptic functions is given by 
& = ¢/(1 +), so that the period of the axis between its highest 
4 


and lowest position is ——* ote 

(1 + ¢) /2 
body makes plane oscillations, 
4sin ~'¢/(1 +c). 

By putting m= — 1, the secular term f¢ is made to dis- 
appear, and the path of a point on the axis of the top is a 
closed curve with four branches; this curve has four cusps if 
¢ = 3, and it has four loops if ¢ > }. 

The term Cry can be made to disappear by determining @ in 
terms of # by the solution of a quadratic equation, and the 
motion is that of aspherical pendulum; but it is not possible 
now to make fvanish. Inthe next case of f= 4 the motion of 
the axis is given by an equation of the form 
sin 39e3w~r4 = 


(cos “@ - Dcos@ + Dy (cosh y — cos @ . cos @ — cos a). 
+ ZE cos °8@ - Fcosé@ + F’) (cos 8 — cos @) 


times the period when the 


swinging through an angle 


and 

a = eH 4 
cosa = we H + 4¢ ‘ Sas 12 @ sees 5 

RUAY| 
— — ¢2 salen ead 
COS'B) = ea ger + 4c Se 

JM 
2 = 2 Jeeea 
cosh y = ” a EP) ils + 4ct cal 


il 
M = (m? - 3 +4 Sc — 15c2 + Sc3 - 4)? 
+ S11 — c)? (ze - 62) (1 — 2c) (mn +1 - 3c + ¢*), 
p= 2c — ¢4 Us =, Sian 2a) 
(1 - c(t +e) av 34/M 


oe A Ee ae (= 2) le 


w/AY 

~ 

D. D’, E, E’ being readily found by verification. In this case 
the secular term /¢ is destroyed hy taking m= - 3(1 — 2c) (2 -c), 


and a point in the axis now describes a curve with six loops. 
The case of = 3 can similarly be made to give a curve with 
three loops, the genera] state of motion being given by an 
equation of the form 


sin765¥-24! = (cos? @ — Dcos @ + D’) 
x/(cos 8 —cos @. cos @ — cosa) 
+ ?(E cos? @ — F cos @ + F’) .“cosh y — cos 6). 
A similar procedure will serve for 


the results are of rapidly increasing complexity, but the con- 
- are readily determined when / is known, E 
being the simple multiple « ,/2 of f/7, while 


f_LBMN +p 
” wea’ 


Se miltt 
J Pa — py 

is the pseudo-elliptic integral corresponding to a parameter 2, 
which is a wth part ofa period. The Rev. F. J. Smith, F.R.S., 
of Oxford, has constructed an apparatus by which the preceding 
theory can be tested, and the agreement between the predicted 
and experimental results is very satisfactory. —Impromptu com- 
munications were made by Dr. J. Larmor, F.R.S. (on the wave 
surface), and Dr. M. J. M. fill, F.R.S. (on Monge’s solution 
of a differential equation).—At the special meeting, held on the 
same evening, for considering certain resolutions relating to the 
incorporation of the Society under the Companies Act 1867, 
authority was given to the Council to carry out the incor- 
poration, 

Paris. 


Academy of Sciences, July 2.—M. Leewy in the chair.— 
Researches on phenylhydrazine. Action of oxygen and of 
water ; formation of salts, by M. Berthelot. Oxygen reacts on 
a solution of phenylhydrazine hydrochloride, giving off a volume 
of nitrogen equal to that of the oxygen absorbed, and yielding 
an uncrystallisable oily compound answering to the reactions of 
diphenylhydrazine. Pure anhydrous phenylhydrazine heated at 
100° with oxygen in sealed vessels yields about half as much 
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again nitrogen. Phenylhydrazine forms a crystalline hydrate 
meltiazg at 24 ( an] having the composition 2C,11,.N, . H,0. 
Thermal data are given for the formation of the hydrate and 
some of the salts of this base.—Impurities of commercial 
alum/nium, by M. Henri Moissan.—Preparation of a crystallised 
aluminium carbide, by M. Henri Moissan. A carbide of 
aluminum forming fine yellow transparent crystals is de- 
seribed. It has the compositian C;Al],, and slowly decomposes 
water at the ordinary temperature with the formation of 
methane.—On the place of production and the mechanism of 
the murmurings in tubes through which pass currents of air, by 
M. .\. Chauveau. The murmurings are the effect of the trans- 
mis~ion of sounds originated by vibrating fluid veins which 


form at the orifices or at the entrance of dilatations of the tubes. | 


—The use of the potato for feeding cattle—production of meat, 
by M. Aime Girard. The results of an extended investigation 
show that the potato is much superior to beetroot as a food- 
ma’erial fur cattle and sheep, and can be used economically 
with remarkable results as a normal meat-producing forage. —A 
note by M. .Armand Gautier accompanying the presentation 
of his work, ‘*The Chemistry of the Living Cell.’"—On the 
zeographical distribution of Cyrtandree, by M. E. Drake del 
Castillo.—On the algebraical integration of differential linear 
equations, by M. Paul Painlevc.—On a class of polynomials 
decomposable into linear factors. An extract from a letter to 
M. Appell, by M. Moutard.—Experimental researches on the 


conditions of employment and forms of boats used for haulage, | 


by M. J. 8, de Mas,—On the elasticity oftorsion ofan oscillat- 
ing wire, by MM. G. Berson and 11. Bouasse.—On the 
calorific radiations comprised in the luminous part of the 
spectrum, by M. Aymonnet.—Reception of sounds, by M. 
Henri Gilbault.—On enharmonic gamuts, by M. A. de Berthe. 

On an application of cathade rays to the study of variable 
magnetic fields, hy M. Albert Hess. Anapparatusis employed 
in which the cathode rays are generated in a Geissler tube and 
received ona photographic film. Being given that deviations of 
the rays are due to modifications of the state of tension of the 
ether under the influence of the magnetic held, the cathode rays 
form an index without inertia capahle ol registering the 
variations of intensity of a magnetic field with a speed only 
limited by the sensitiveness of the photographic flm.— 
Determination of the farm of periodic currents as a funetion of 
the Oe by means of the electrochemical inscription method, by 
M. I’. Janet.—A transformer of monaphase into triphase 
ee hy M. Desiré Korda.—Kesearches on the action 
of the acid molybdates of sodium and anmonium on the 


rotatary power of rhamnose, by M. 1). Gernez. Small 
alditions of molybdate determine a_ relatively great | 
increase of the observed rotation. A maximum 


efiect is produced by the addition of Ss of the molecular 
4 

weight. Greater quantities produce no further appreciable | 

change. The maximum effect is produced by quantities of the 


mo ybdates equal to those found to give maximum effects in the 
aes of mannitol, sorbitol, and persitol.—On the change of 
izn of the rotatory pawer, by M. Albert Colson. The author 
eondudes that, from the experimental evidence given, (1) there 
exi t c»mpoun Is having a rotatory power very variable with the 
‘emp rature, even to the extent of changing sipn, as in the case 
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present in suthcient quantity the aldehyde reaction, though 
less intensely than ordinary aldehyde.—On the substitu- 
tion of alcoholic radicals combined with carbon or with 
nitrogen, by M. C. Matignon. A claim for originality 
as against MM. Stohmann and Langbein.—Remarks on the 
preceding note, hy M. Berthelot.—On piceine, a glucoside fron; 
the leaves of Prnus ficea, by M. Tanret. The glucoside has 
been resolved into glucose and piceol, C,11,0,. The latter sub. 
stance is described as a monotomic phenol. —On the presence of 
hydrogen and ethylene in the residual nitrogen from blood, by — 
M. L. de Saint-Martin.— Action of sulphuric. acid on camphene, 
by MM. G. Bouchardat and J. Lafont. The praducts are (t) 
the mixed ether of borneol and inactive e camphene ; (2) borneol 
sulphuric acid; and (3) polymerides of camphene.—On the 
bromo-derivatives of tetrachlorethylene, by M. A. Besson. —On 
some new orgaoo-metallic combinations, by M.G. Perier. An- 
hydrous aluminium cbloride forms, with ketones and similar 
badies, compounds of the type R,. Al,Clz. This article demon- 
strates the existence of similar compounds with amines, amides, 
and their substitution products. —On the formation of succinic 
acid and glycerine in alcoholic fermentation, by M. J. Effront. 
—The influence of chlorides on nitrification, by MIM. J. 
Crochetelle and J. Dumont.—.A new case of commensalism ; 
association of -Isprdosifhion with coral polyps and a bivalve 
mollusc, by M. [. L. Bouvier.—Transformation of the 
aortic arches in the trog, by M. S. Jourdain.—On the respira- 
tion of leaves, by M. L. Maquenne.—The mechanism of 
movements incited in Aerberts, by M. Gustave Chauveand.— 
The ‘‘brilure” of vine-leaves produced by A.vobasidtum vitis, 
by MM. Prillieux and Delacroix.—On a new disease of wheat 
caused by Chytridineze, by M. A. Prunet.—‘‘ Brunissure ” in 
Algeria, by M. F. Debray.—On the earthquake of Locrides 
(Greece) in April 1894, by M. Socrate A. Papavasiliore.— 
Potatoes as food for milch-cows, by M. Ch. Cotnevin.—The 
vegetation of vines treated by submersion, by M. A. Muntz.— 
On the determination of the agricultural value of several 
natural phosphates, by M. G. Paturel.—Currents and winds on 
the coast of the Landes of Gascony, hy M. Hautreux. 
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Recherches sur Vhistotre de? Astronomie Ancienne. Yar 
Paul Tannery. (Paris : Gauthier-Villars et Fils, 1893.) 
HE author’s previous work, “Pour l'Histoire de la 
Science helltne,” in which early Greek scientific 
ideas are treated of from the time of Thales to that of 
Empedocles, and which first appeared in fragments in 
the pages of the Revue Philosophigue, leads the reader 
to open the present with high expectations, which its 
perusal will assuredly not disappoint. It in no degree 
trenches upon the ground occupied by the former ; but its 
main object is to furnish an analysis of the Almagest, 
more accurate and complete than those given by previous 
writers, and also to discuss the views of those who may 
fairly be called the precursors of Ptolemy, and especially 
of Hipparchus. On this latter point M. Tannery's re- 
searches have led him to conclusions somewhat different 
from those which have been generally entertained. The 
part played by Hipparchus in the progress of astronoiny 
he considers to have been singularly exaggerated, and 
the ground to have been prepared rather by the earlier 
writers of the Alexandrian school, particularly by Apollo- 
nius of Perga, in the invention of geometrical and tri- 
gonometrical methods, and the first systematic combina- 
tion of recent with earlier Chaldean observations. To 
illustrate clearly his meaning, he affirms that, without 
these previous works, Hipparchus would have been 
unable to accomplish the greater part of that which has 
made his name immortal; whereas without that of 
Hipparchus, Ptolemy would have been able in great 
measure to have composed his Almagest ; it would have 
been undoubtedly much more imperfect and less accurate 
in many numerical details, but “l'ensemble ne présen- 

terait pas un caractére trés notablement différent.” 

The work begins with an etymological discussion (cer- 
tainly conducted on historical principles) of the origin 
of the words (z.¢. of their Greek equivalents) “ astronomy” 
and ‘“‘astrolozy.” The former is the older of the two, 
and is found in Plato and in Aristophanes ; the substitu- 
tion of “astrology ” was madeby Aristotle. Hipparchus 
preferred the term mathematician to astronomer or 
astrologer ; and following in his wake, Ptolemy called 
his great work (for which we usually use the Arabic 
designation “ Almagest”) the mathematical composition. 
It may be interesting to remember that though in modern 
times the expressions astronomy and _ astrology 
returned into use (at first with the same meaning, 
but the latter became degraded by exclusive appli- 
cation to absurd and superstitious attempts, in the 
manner of the Chaldeans and Egyptians, to predict 
future events by supposed planetary influences), yet 
Flamsteed’s favourite way of designating himself was as 
M.R., for “mathematicus regius.” M. Tannery thinks 
that the term aorpovduos preceded that of dorpovouta, and 
that it strictly signified one who distributed the stars into 
groups, or, as we call them, constellations. With regard 
to the well-known passage in Homer, speaking of the 
Bear that alone has no part in the baths of the ocean, he 
takes the poet to include under that name all the stars 


he, 1200, VOL. 50] 


ea Fe [2 265 


within the circle of perpetual apparition. The knowledge 
of the distribution of the stars in the visible firmament 
was obviously of use in navigation; the extension of this 
astronomy to reasoning on their motions, for which the 
expression astrology was afterwards logically preferred 
by Aristotle, was, we are told by Xenophon, discouraged 
by Socrates; but the language of the historian rather 
points to the works of Eudoxus of Cnidus, which appeared 
subsequently to the time of Socrates. 

AM. Tannery takes occasion to allude to the famous 
story or legend of the number of the year in the Metonic 
Cycle taking its name from its being graven in golden 
letters on a public squarein Athens; whereas Boeckh has 
proved that the cycle in question was not brought into 
use there until the reform of Calippus, a century after the 
time of Meton, and Aristophanes in more than one 
passage ridicules the disorders of the calendar in his own 
time. 

In his second chapter, M. Tannery treats of the pro- 
gress made in the science which aequired the name of 
astrology (but for which modern science prefers the more 
ancient term astronomy, to avoid confusion with what 
Kepler called its hair-brained sister, though we refuse to 
recognise any relationship, and it was felt to be too much 
trouble always to call the other judicial astrology) during 
what may be considered the Athenian period, for thither 
caine Eudoxus, who founded the school of Cyzicus and 
introduced the use of the instrument called the dpdyvn, 
identical in principle with the astrolabe, the invention 
of which was long falsely attributed to the Arabs; and 
there also Calippus conferred with Aristotle. But 
Alexandria was destined to take the place of Athens as 
the principal seat of Greek learning. It was, however, 
to the second period of its prosperity, under the Roman 
domination, that the astronomical glory of Alexandria 
culminated in the hands of Claudius Ptolemy, whose 
work may be said to comprise all that was known of 
astronomy until the era of Copernicus and Tycho, soon 
to be followed by that of Kepler and Galileo. Mean- 
while one of the islands on the coast of Asia Minor, on 
which, according to the Greek proverb, the sun always 
shone, so that it may be presumed that the stars also 
frequently did at night, had been the scene of the scientific 
labours of Hipparchus, probably the best known amongst 
the ancient astronomers. Mr. Chambers calls him “the 
Newton of Greece,” but it is evident that M. Tannery 
does not share that view at any rate. The illustrious 
Bithynian is usually considered, he says, ‘comme un 
génie absolument hors de pair” ; but without desiring in 
any way to depreciate his very important contributions 
to science, he adds, “ L’importance de son réle est en 
tout cas assez grande pour que ce ne soit pas lui faire 
injure que d’essayer de le ramener 4 des proportions un 
peu plus humaines. Il a posséd¢é, sans contredit, les 
qualités essentielles 4 un astronome ; habile et patient 
observateur, calculateur émcrite, il fut également douéde 
la sagacité qui conduit aux découvertes capitales et dela 
puissance de déduction qui permet denchainer les 
ycrités nouvellement acquises dans un systéme solidement 
construit. Eut-il, au méme degre, le génie de l’invention 
mathématique? C’est ce qui semble pouvoir étre mis 
en doute.” 

The author proceeds to show that in many of the 
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advances usually attributed to Hipparchus, especially 
those in which mathematical acumen was requisite, he 
had been preceded by others, though undoubtedly his 
store ofobservations was of great value to his successors, 
and in practical methods he made many and important 
inventions. ‘‘ Trigonometry,” we read in the article on 
Ptolemy in the Encyclopedia Britannica, “was created 
by Hipparchus for the use of astronomers.” MM. Tannery 
gives reasons for believing that his qualifications were 
not of a kind to enable him to make discoveries of this 
nature, whilst as for the systematic development of 
the hypothesis of epicycles and eccentrics to represent 
the celestial movements (which, since thetime of Kepler, 
“n'est plus que l'objet dun dédain qu’A vrai dire, elle ne 
mcrite gucre en elleememe ”), the testimony of antiquity 
attributes this to the great geometer, Apollonius of 
Perga. Even in the systematic utilisation by Hipparchns 
ofthe ancient Chaldean observations of eclipses, he had 
probably to a great extent been anticipated by Conon of 
Samos, best known as the friend of Archimedes, and for 
his ingenious flattery of the Egyptian queen by raising 
her hair to the heavens as the constellation Coma 
Berenices. Seneca, it is true, speaks of Conon’s use of 
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Egyptian observations ; but this was in all probability an ° 


error for Chaldean, brought about by the astronomer’s 
residence in Egypt. It would seem, in fact, that 
Hipparchus should rather be compared to Ilamsteed 
than Newton amongst the moderns. M. Tannery goes 
on to dwell upon the mathematical importance of the 
work of Apollonius, who was probably the same as the 
astronomer of that name who also lived under Ptolemy 
Philopator, and was called Epsilon on account of his 
researches on the theory of the moon; the old ordinary 
form of that letter resembling a crescent. 

Geminus and Cleomedes (whose native places are un- 
known, Theon of Smyrna, the elder Pliny, are passed in 
review; but the principal part of the work before us 
respects, as before said, the great composition of Ptolemy, 
of which a very complete and interesting account is given. 
The ancient astronomer who, unknown to Copernicus (as 
it appears only from a work of Archimedes inaccessible 
to him, had anticipated him in the theory of the earth’s 
motion, was <ristarchus of Samos. Lut, however worthy 
of admiration this may be, “on ne doit nullement exag¢rer 
le tort que subit la science astronomique par le fait 
qi Hipparque et Ptolémdée ont maintenu le systeme géo- 
centrique. Au point de vue mdcanique et physique, la 
conception hdliocentrique réalisait un immense progres ; 
au point de vue grometrique, que la science des anciens 
n'a pas dy passé pour les astres, cette conception ne pre- 
sentait aucun avantage réel.” The position and work of 
Copernicus is so often little understood, that it may be 
well here to quote further M. Tannery's language : 


“Le veritable titre de gloire de Copernic est peut-ctre 
moins davoir réprouve le syst¢me d’Aristarque que 
davoir en meme temps, mats 4 la suite d’un travail 
considv rable ct tout-.-fait indépendant de ce systcme, 
simplihe extremement les hypothtses relatives aux 
cpicycles et excentriques, tout en conservant les memes 
principes geomectriques que les anciens pour I'explication 
des mouveiments des planctes.” 


The space at our disposal renders it quite impossible 
to do more thin olfer some indications of the contents of 
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a work of which we may well say with Osiander of 
that of Copernicus, “eme, lege, fruere.” But we may be 
permitted to express our concurrence with its closing 
remark :—“ En tout cas, on ne pourra se refuser }\ 
admettre cette vérité que de scrence ne se développe que 
lorsqiwelle est cultiuce pour elle-méme; voili sans doute la 
plus solide conclusion que l'on puisse tirer de son 
histoire.” ‘ 

There are several interesting appendixes, particularly 
those on the trigonometry of the ancients, on the great 
year of Josephus, on the conjectural opinions of the 
ancients concerning tbe distances of the planets from the 
earth. and one (by M.Carra de Vaux) on the celestial 
spheres of the Persian astronomer Nasir-Eddin Attisi 
(born at Tis in Khorasan, A.D. 1200), with a translation 
of partof his work. But there is not, what there certainly 
should be, a general index to the whole. WW. Ts 


SCOTTISH LAND-NAMES. 


Scottish Land-names, By Sir Herbert Maxwell, Bart., 
M.P. (Edinburgh and London: W. Blackwood and 
Sons, 1894.) 

“~HIS book is practically a collection of a course of lee- 

tures called the “ Rhind Lectures in Archaology,” 
published ‘“‘just as they were delivered.” Sir Herbert 

Maxwell has done well to print them, by way of furnish 

ing material for future workers, amongst which we may 

hope that he may himself make one. 

The book furnishes a large number of notes and sugges- 
tions ; and good work might be done by some philological 
scholar, who would go over the suggested etymologies, 
and verify them one by one. It is tolerably certain that 
some of them will not stand any very rigid test; whilst 
others will, no doubt, be found to be quite correct. 

The author clearly recognises the great principle upon 
which all such investigations must be conducted. We 
must in every case try to find out the carliest written 
form in some charter or deed ; and it will then often be 
found that such early form wholly contradicts the sug- 
gestion which the modern name presents. 

“From a charter of the same king (William the Lion) 
it is evident that Granton, near Edinburgh, is not, as it 
appears, Grant's-town, like Grantown-on-Spey ; for it is 
written greadun, the Anglo-Saxon gree dun—green 
hill.” Similarly, we may remark, we find in England 
such names as Grendon and Grindon. 

After laying down this all-important principle, it is not 
a little surprising to find, at the end of the work, an index 
of place-names, with etymologies, in which not a hint is 
given of the authority upon which cach explanation rests. 
Thus “the Braid 1ills” is explained from the Gaelie 
braghad (braad), the breast ; and, of course, if there is 
documentary evidence for it, there is no more to be said. 
But if not, it is by no means clear why drat may not be 
the ordinary Lowland-Scotch word for ‘‘ broad.” In every 
such case, we have a right to expect that the evidence 
should in some way be given ; precisely as, in Bardsley’s 
book on Surnames, the whole value of the work really 
resides in the copious lists of references which are given 
at the end of it. 

We have noted a considerable number of other points 
on which we desire further information. The remarks 
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on tbe pronunciation (which is rightly said to be of great 
importance) are frequently bewildering. It may be well 
to point out two typical instances, for the bettering of the 
book in a future issue. 

“ Broad-ford in Skye retains the full sound of the Norse 
breidr fjérdr, broad firth” (p. 84). This is precisely the 
thing which it does not do. Sroad is not Norse, but 
Southern English; and ford suggests the word ford 
rather than firth. 

“ Vollr, a field, generally becomes wa// in composition, 
as Dingwall in Ross-shire” (p. 89). Here “becomes” 
really means “is represented by”; for, as a fact, the 
form wad/ shows a far older stem, in which the zw has 
not yet become v, and thea has not yet been treated with 
the #-umlaut. In other words, it would be far more 
correct to say, conversely, that the old stem zwadé/ has 
become vé//r in the nominative case of the modern 
Icelandic word. 

One thing, at any rate, must go. And that is, the 
extraordinary definition of waz/azt on p. 39. “‘ The law 
of w/aut,as the German philologers call it, whereby the 
vowel-sound in one syllable is altered by the vowel-sound 
in a syllable following (all fairly well so far, but mark the 
sequel), as Auséand and nostri stand for house-band and 
nose-threll.” Certainly, no German philologer ever said 
anything of the kind. The # in husband and the o in 
nostril are not examples of w/az? at all, for they do not 
depend in the least upon the vowels @ or 7 in the second 
syllable. They simply exhibit examples of vowel-short- 


ening before a collection of consonants, which is a | 


different thing altogether. This is indeed a sentence to 
induce doubt in the author’s methods. 

Nevertheless, the book has its place and use. The 
collection of examples is a thing to be thankful for ; and 
we heartily commend the author for attempting it. 
But, oh! that he had produced his authorities in 
every possible case, and had told us where the guesses 
come in! 


OUR BOOK SHELF. 


Systematic Survey of the Organic Colouring AMfatters. 
By Drs. G. Schultz and P. Julius. Translated and 
edited, with extensive additions, by Arthur G. Green. 
(London: Macmillan and Co,, 1894.) 


THE German edition of this standard work of reference 
has already been reviewed in these columns (vol. xlvi. p. 
313). The translator and editor has done good servic2 
in rendering the work more available to English tech- 
nologists by adding a preliminary section on the raw 
materials used in the industry, as well as by giving 
prominence in the tables to English patents. In these 
particulars the present edition differs from the German, 
and its value from the English point of view is thereby 
greatly enhanced. The work is also brought up to date, 
as all the later discoveries are tabulated. The total 
number of colouring matters now recorded is 454, as 
against 392 in the last German edition (1891). Even 
while Mr. Green was preparing the translation new 
products were being introduced, and no less than twenty- 
two new compounds have had to be added in an 
appendix. Another valuable addition to the English 
edition is the synoptical table for the qualitative analysis 
of artificial colouring matters, which was published by the 
translator last year in the Journal of the Society of 


Chemical Industry, and which is reprinted at the end of 
the volume. 
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One reflection which occurs in looking through the 
tables is the very unfair action of our patent Jaws upon 
English manufacturers. Most of the new discoveries 
are patented by German, French, or Swiss firms in this 
country, but the patentees do not make the products 
here—their patents simply blockade the industry in 
Britain, withont giving our manufacturers any benefit. 
On the other hand, it is well known how stringent is the 
attitnde, especially of the German Patent Office, in 
granting patents to foreign inventors. But this is a side 
issue, suggested only by the large number of references 
to English patents in the tables before us. Of these 
tables and of the work as a whole we have only to say 
that it will be welcomed by manufacturers and students 
as the latest and most complete synopsis of the organic 
colouring matters that has hitherto been drawn up. 

ie Yio 


A Handbook to the Marsupialta and Monotremata, 
By Richard Lydekker, B.A., F.G.S. (London: W.H. 
Allen and Co., 1894.) 

Mr. LYDEKKER’s capacity for book-making seems to be 

unlimited. Zoological science is indebted to him forthe 

diffusion of accurate knowledge on the fowl of the air, 
and ‘‘every living thing that creepeth upon the earth” and 
moves in the sea, from the days when the icthyosaurus 
disported itself in the Jurassic ocean to the present 
enlightened age. He is not, however, a brilliant writer, 
and all his works possess a sameness of diction, the dead 
level of which becomes oppressive after a time. The 
volume under review is a “popular monograph,’ in 
which the Marsupials and Monotremes are taken in 
order and have their characters, distribution, and habits 
detailed in a more or less attractive manner. These 
interesting maramals are dealt with one after another, 
and their characteristics are described in a way that 
strongly reminds us of the verbal expositions of the 
guide of a menagerie. The thirty-eight excellently 
coloured plates, with which the book is embellished, help 
to render the analogy more realistic. This monotony, 
however, is probably unavoidable in a work having the 
scope of Mr. Lydekker’s handbook, and, in fairness to 
him, we must say that he has strnck a good compromise 
between zoological treatises bristling with technical 
details, and works designed for the profoundly ignorant. 

It is almost unnecessary to say that the book is 

thoroughly up-to-date as regards recently discovered 

species, one of the most interesting of these being the 

remarkable Marsupial Mole described by Dr. Stirling a 

few years ago. With the exception of the matter re- 

lating to a few species, the book is founded upon Mr. 

Oldfield Thomas’s “ Catalogue of the Marsupialia and 

Monotremata in the Collection of the British Museum ” 

(1888), with the addition of some notes on fossil species 

of these Orders. Mr. Lydekker has made an admirable 

and handy abridgment of this “indispensable compen- 
dium,” and his work, though stodgy in places, wil] well 
serve the purpose of a popular book of reference on 

Australian mammals, 


Climbing tn the British [slee—England. By W.P.Was- 
kett Smith, M.A. Pp. 162. (London: Longmans, 
Green, and Co., 1894.) 


MOUNTAINEERING is a passion. Men who haveclimbed, 
rarely, if ever, get rid of the unrestful instinct to scale 
unconquered peaks and wriggle through unexplored 
“chimneys.” This love of climbing has been growing 
in England for some years past, and Ar. Haskett Smith's 
book will certainly assist in extending it still more. The 
book is the first of a series describing the climbs available 
in the British Isles, tvo complementary volumes, dealing 
respectively with Wales and Scotland, being in prepara- 
tion. It is not, of course, suggested that hill-climbing 
in these islands is the same as mountaineering in the 


Alps, burit is rightly held that the man who goes through 
a course of training among the crags of Cumberland 
qualities himself to tackle the giants of the Alps or 
Caucasus. Beginning with the tors on Dartmoor, the 
would-be Alpinist can pass by easy stages to such climbs 
as those of Veep Gill, Mickledoor and Napes Needle, 
and then complete his course of instruction on the Alps. 
For convenience of reference, all the headings are 
arranged in alphabetical order. It is easy, therefore, to 
turn up information about hills or rocks which afford 
climbs, and to ind the meaning of technical terms and 
expressions. It would have been an advantage. however, 
if Mr. Smith had given a list of climbs in the order of 
difnculty, for beginners would then know exactly where 
to commence their mountaineering education. The book 
is illustrated with twenty-three sketches by Mr. Ellis 
Carr, and five plans. It will doubtless increase the number 
of climbers, and the many admonitions it contains ought 
to keep down the mortality from what someone has called 
the “ greasy pole ” exercise. 
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Trituberculy and Polybuny. 


Ir is a matter of regret to me that so clear-headed a naturalist 
as Dr. Forsyth Major should have misunderstood what I thought 
to be clear intelligible language. 

In his letter ' NATURE, May 31) Dr. Forsyth Major declares 
that, in my paper on the Stonesheld mammalia, | stated that 
he has exprexsed views in his paper on Squirrels (2. Z. S. 1893) 
the very reverse of those recorded by himin that paper. <Al! 
that I have said about Dr. Major, whose paper I read after 
writing mine, ts ‘* Dr. Forsyth Major does not favour this view,” 
viz. that all the various forms of lower molars of Ditrematons 
mammals can be derived from the tubercular-sectorial type. I 
shall be glad if Ir, Forsyth Major will cither state that he does 
favour this view, or withdraw his charge of misrepresentation. 

Again, I think, Dr. Major has misunderstood my words when 
he procee Is to declare that I have made ‘‘some obviously con- 
tradictory statements’ in my paper on the Stonesfield mam- 
mala, and in my letter to NATURE of May 3, The object of 
my remarks on the primitive mammalian tooth in my paper, was 
to show that tbat part of the ‘‘tritubercular theary ” (as lately 
set forth by Profs. Cope and Osborn) which seeks to explain the 
tubercular- ectorial tooth as having arisen—within the mam- 
malia phylum—from a single cone through a triconudont stage is 
be ct with weaknesses and improbabilities which render it unten- 
able. The view there expressed that the Pro-mammalian 
molars ‘were of an indefinite multituberculate pattern,” or, in 
other words (used in my letter), that they were ‘‘ provided with 
many cups not placed in one line,’ is vo¢f inconsistent with the 
alm ion that the common ancestors of the Marsupials and 
Placental —and even (if we accept lrof. Oshorn’s latest state- 
ment) @f the «>called 'multituberculata "—may have already 
dev oped tier ware ectorial Dower molars, and perhaps tri- 
tulerular apper molars. Vr, Forsyth Major, whuse carelul 
oheervatrome deverve great consideration, has argued, in his 
letter of May 31, very forcibly against this ‘working hypo- 
thew: Pitirh at only right to say that the views expresse:] by 
him are went with those which have been urged on me 
privasely, ave als exprewed in Jectures, by Prof. Lankester, 
uniler who direction I made my investigation of the Stones- 
firid awe. 

‘The theory I guppoyt, then, merely comes to thi! : that many- 
cape! tewth of urichnive pattern (uch as those of Ornitho- 
thyachuy?} give rive tubercular. ectorial lower and, perhaps, 
triuberowlar upper tecth, seme of which in turn gave rise to 
meny cuyeel teeth of definye serially tuberculated pattern 
(Volymat@odin, @.f. Pe f, OF been declared that he hal ew 
denc® of tte leuer j. The one mistake te which | plead 
puby ow th f baying apparently endorsed in my letter Vrof, 
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Osborn’. view on this latter point. In reality I wished to be 
understood as admitting temporarity—and until further evidence 
comes to hand—a statement which I was not in a position to 
combat by tbe use of my own observations. 


Oxford, June 4. E. S. Goopricu. 


A Review Reviewed. 


I AM rather astonished at the criticism of my use of the tera 
mineraliser in my book on the '* Economic Geology of the 
United States,” made by a reviewer in a recent number of 
NATURE. Surely the sanction of the Century, Webster, and 
Worcester dictionaries, besides several scientific works, should 
be considered as warranting my use of the term, unless some 
very serious objection can be urged. 

Since Lam writing on the subject, 1 may say what perhaps 
should have been said in my preface, that the mineralogical 
paz of the book, to which exception is taken by the reviewer, 
was not intended to teach mineralogy, but to call attention to 
a new aspect of the subject—the economic. The students for 
whom the book was mainly written, those at Cornell University, 
have, when they begin the study of economic geology, already 
studied determinative mineralogy and blowpipe analysis, and 
they have also studied rock-forming minerals from the geo- 
logica] standpoint. Here is the third standpoint, and experience 
in teaching shows that the plan is not supertluous. 

Objection is also made to the absence of illustrations. But 
this is intentional, for T believe the class-room is the place for 
these. There we can use large illustrations, lantern-slides, and 
original maps and sections, which are vastly better than text- 
book diagrams, 

I wish also to make an acknowledgment. As the reviewer 
points out, and as others have done before him, the chapter on 
mining terms and methods is weak and in places inaccurate. It 
was a serious error on my part (for which the book has suffered) 
not to have submitted this chapter, upon which I have only 
second-hand knowledge, to some specialist for revision. At 
present the only thing that can be done is to promise the 
elimination of the objectionable parts in a second edition, if one 
is called for. Katrn S. Tarr. 

Cornell University, Ithaca, N.Y., June 29. 


I WILL reply seriaéim to the various points of Prof. Tarr’s 
letter, 

(1) Ferm ** Mineraliser.’—1 still think the word objec- 
tionable in the sense used by Prof. Tarr. To most people it 
prohably conveys the idea of something which converts or helps 
to convert another substance into a mineral. ] Tow can sulphur 
be saidto ‘‘ mineralise " silver by combining with it? Bath 
the elements already exist as minerals in nature ; and one 
might just as well say that the silver mineralised the sulphur, 

(2) Mineralegteal part of the book, —\'rof. Tarr states that the 
object of this part of the book is not to teach mineralogy, but 
to call the attention of students to the economic side of the 
question ; but this is no excuse for loose and careless writing, 
instances of which are far too numerous. We read on pape 16¢ 
“When a metal is combined with silica (5iO,), a silicate is 
formed.” ‘‘ Ores considered from the economic standpoint 
occur in beds or in veins" (p. 17); this would lead the student 
to infer that no other medes of occurrence are known. Iron 
pyrite “grades into copper pyrite, but when there is much 
cupper present the colour becomes more golden” (p. 18) 
**Grade" as a neuter verb does not appear in my cdition of 
Webster, but it probably is intended to mean * gradually passes 
into.” ‘Vhis reading is confirmed on page 22, where we find 
‘copper pyrites, which is im reality a sulphide of iron and 
copper combined, the proportion varying from an exceedingly 
cupriferous variety, chaleupyrite) to pure iton pyrites.” Limontte 
is spoken of as “the rast of hematite " (p. 19). ‘Tin ore “is 
found both as tunstone, in ceaise granites or pegmatites, and as 
stream-tin'’ (p. 25). Is not stream-tin a forin of tinstone, 
and may not un ore be found in sine-yvrained granite and in 
slate? 

Judging fram the paragraph on page 20, the author is unaware 
of the existence of any oxidised ore of nickel. The student 
does not obtain a correct idea of dolomite by being told that it 
is carbonate of lime *! combined chemically with magnesium ” 
(p. 10). 1 think that these instanees, and others might be 
quoted, justify my remarks, 

(3) Lauerty of ilutrations.—1f Prof. Var had adhered to 
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his original intention of merely writing lecture-notes for his 
class, there would have been some force in his excuse; but 
when he sends forth his work as ‘‘atext-hook, with the hope 
that it may find a wider field,” he cuts the ground from under 
his feet. Te must recollect that the majority of his readers will 
never have the opportunity of seeing his lecture diagrams and 
lantern-slides. ff illustrations are out of place in a text-book, 
why did the author take the trouble to insert twenty-nine? 
Surely he is not ashamed of his beautiful and instructive 
frontispiece. 

(4) Mining chapter.—After Prof. Tarr’s candid confession, 
I will not say another word likely to cause him pain or annoy- 
ance; but will merely express the hope that Professors of 
Econamic Geology, while examining mineral deposits, will take 
the trouble to notice how they are worked, and so render them- 
selves independent of any second-hand aid when writing upon 
the art of mining. THe REVIEWER. 


Halo of go° with Parhelia. 


ON July 11 the halo of go’, intersecting a primary halo of the 
usual size, but intensely brilliant in colouring, was visible at 
West Newton, Cumberland, for about four hours—9 a.m. to 
1 p.m. The sun shone brilliantly all the time. Light strips 
and wreaths of cirrus and minute mottled cirro-cumulus marked 
the upper sky. There were several mock suns, not all equally 
distinct. The halo of 90°, a very unusual phenomenon, was of 
a pale grey-blue tint, showing no prismatic colours, except ina 
very slight degree at the point furthest removed from the sun, 

This systetn of halos formed a splendid sight for about four 
hours, indicating a vast sheet of ice-crystals. I have observed 
that parhelia sometimes precede heat, as well as stormy 
weather. 

The intensely vivid colouring of the part of the two (almost 
concentric) halos, where they intersected above the sun, was 
most striking. SAMUEL BARBER, 

West Newton, Cumberland, July 11. 


P.S.—Four dry days followed, the fifth ze¢. 


Rate of the Flight of Birds, 


1 SHALL be glad if any of your readers can inform me 
whether the rate of the flight of any birds other than Homing 
Pigeons has heen accurately measured, and what attempts, if 
any, have been madeto employ birds belonging to other families 
in place of []oming Pigeons. F. OW. TEA DLEY. 

Iaileybury, July 15. 


THE UNIVERSITY OF LONDON AND THE 
REPORT OF THE GRESHAM COALIIS- 
SIONERS. 


HI® University of London is beyond question the 
Institution most nearly concerned with the recom- 
mendations of the Commissioners appointed to consider 


the draft charter for the proposed Gresham University | 


in London. These proposals, as was pointed out in 
NATURE in March last (vol. xlix. p. 405), involve the 
reconstruction of the present University and the forma- 
tion of a Senate and Convocation having powers differ- 
ing considerably from those at present possessed by 
them. Importance would, under any circumstances, 
attach to the «attitude assumed by either body towards 
the Report, and in the present case it is in no way 
lessened by the fact that in the charter of 1863 it is 
ordained that Convocation—that is, those graduates of 
the University who have attained a certain seniority and 
paid certain fees—shall have “the power of accepting 
any new or supplementary charter for the University, or 
consenting to the surrender of this our charter, or of any 
new or supplemental charter,” the consent of the Scnate 
being also requisite before either acceptance or surrender 
becomes operative. This power of veto was exercised 
by Convocation in 1891, when a draft charter proposed 
by the Senate was rejected by a large majority, and the 
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way made clear for University and King’s Colleges to 
proceed with their petition for a separate University. 

The preparation of a scheme for engrafting teaching 
on the present examining functions of the University of 
London did not originate with the Senate. To Con- 
vocation belongs the distinction of being the first to 
advocate this enlargement of the scope of the Univer- 
sity, and its proposals were embodied in a scheme as 
long ago as 1886, while in a later scheme submitted to 
the Commissioners it indicated in still further detail the 
lines on which in its opinion a solution of the question 
might be found. The inability of each body to accept 
the schemes of the other, the chronic division of opinion 
between the Senate and Convocation on the Teaching 
University question, did not augur well for a joint assent 
to any scheme resulting from the labours of the Com- 
missioners appointed in 18y2. 

This contingency evidently presented itself to a large 
majority of the Commissioners, since, with a wisdom 
which seems likely to be justified by events, they have 
gone beyond the terms of reference, which contemplated 
“the establishment under charter of an efficient Teach- 
ing University for London,” and say that “in view of 
the fatlure of previous attempts to settle this question, 
and of the difficulty and delay which must inevitably 
attend an alteration of the constitution of the University 
through the action of the University itself, we are of 
opinion that, in accordance with the precedents followed 
in other cases of University reform, the changes which 
we recommend should be effected not by charter, but by 
legislative authority, and by the appointment of a Com- 
mission with statutory powers to settle, in the first 
instance, arrangements and regulations in general con- 
formity with the recommendations which we are about 
to submit to your Majesty.” 

The latest project for the inevitable extension of Uni- 
versity education in London was speedily recognised by 
many as a well-considered and feasible plan for meeting 
the requirements of the case. Highly desirable as it 
was that it should be accepted by, and not forced upon, 
Convocation, yet at first the outlook was anything but 
bright. The Annual Committee of Convocation—the 
bady of graduates elected every ycar “to advise Convo- 
cation upon any matter affecting the interests of the 
University ”—undertook the preparation of a report on 
the scheme of the Commissioners for presentation to 
Convocation. While this was under discussion an 
interview took place between it and the Committee of 
the Senate charged with the considcration of the Com- 
missioners’ Report, and it may be inferred that exception 
was taken to the revocation of the veto and to the mode 
of procedure proposed by the Commissioners, since the 
Chancellor (Lord Herschell), in the course of his reply, 
is reported to have said: “lf the proposals of the Com- 
missioners were generally considered to be for the public 
good, and a reasonable solution of the problem that had 
been referred to them, it would scarcely rest with this 
University, either through the Senate or through Con- 
vocation, to veto the plan; nor should the remodelling 
of the constitution of a public body, with a view to its 
further efficiency, be regarded asa penal abrogation of its 
charter.” 

Disregarding this statesmanlike view of the situation, 
the Annual Committee the same evening adopted a 
Report wholly adverse to the proposals of the Commis- 
sioners, and drew up five resolutions which they recom- 
mended Convocation to adopt. Space will only permit 
reference to the first : “ That Convocation protests against 
the withdrawal without its consent of the charter of the 
University of London as proposed by the Gresham 
Commission . .. .” and the fourth : ‘‘ That Convocation 
therefore, although it would regret the establishment of 
a second University in London, is of opinion that it would 
be less disastrous to establish such a University with a 
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distinctive ttle than to carry into effect the scheme of 
the Gresham Commissioners.” These will sufficiently 
indicate the Annual Comunittee’s views. 

Convoeation’s method of conducting business, it may 
be hoped, is peculiar to itself. Altbough an extraordinary 
meeting was convened on April 10 “to consider the Re- 
port of the Commissioners appointed to consider the 
draft charter of the proposed Gresham University in 
London, and also the Report of the Annual Committee 
thereon,’ it was debarred from expressing its opinion, 
either by discussion or vote, on the Commissioners’ 
Report as a vole, and directed to confine itself to such 
matters as arose out of whichever resolution of the five 
might be under debate. After much fruitless discussion 
the resolutions proposed by the Annual Committee were 
unanimously set aside in favour of a motion which, “ with 
a view to the speedy and satisfactory reconstitution of 
the University,” referred “the whole question of the con- 
stitution of this University tothe Annual Comunittee with 
power to nominate members of a Joint Consultative Com- 
mittee of the Senate and Convocation.” 

This motion, agreed upon at the close of a protracted 
mecting and devoid of any express instructions to the 
effect that delegates should be selected so as to represent 
interests and not individuals, and that the Com- 
missioners scheme should form the basis of conference, 
was no doubt unfortunately worded, but the use to which 
it might be put was certainly not foreseen at the time of 
its adoption. In its seconder’s opinion, as stated in a 
letter to the 7rmes, “should such a Committee arrive at 
a workable result, this may be embodied ina new charter 
which may be accepted without resort to a Statutory 
Commission, such as the Annual Committee objected to,” 
in other words, the Consultative Committee might be 
the means of indefinitely postponing the settlement of 
the question of University reform. And the Annual 
Committee, having failed to carry its resolutions, must 
have taken much the same view, since its delegates were, 
with one exception—that of a theologian—chosen entirely 
from its own body, while on points of order raised by 
two of its members in connection with the motion, dis- 
cussion on the Commissioners’ Report at the ordinary 
meeting of Convocation on May 8 was again prevented, 
although a notice of motion expressing general approval 
of the scheme was allowed to appearon the agenda. 

Tactics such as these not infrequently meet with the 
reward they deserve. University reform in London has 
waited too long for an obstructive and dilatory attitude, 
whether arising out of questions of “dignity” or of 
inability to take a broad view of the problem, on the 
part of a few, to be tolerable, and fortunate it is 
that a salutary change has taken place in Convo- 
cation itself. iA movement in favour of the Gresham 
scheme took definite shape a few days after the 
extraordinary meeting on April 10; a Committee of 
Graduates was formed anda circular sent out to clicit 
from members of Convocation an expression of general 
approval of its provisions, and a direct vote in Con- 
vocation on the scheme being prevented, its adherents 
took the only course open to them, turned out the old 
Annual Comunittee on May 8, and replaced it by one 
almost wholly favourable to the Commissioners’ proposals. 
Although not a direct vote in favour of the scheme, it 
has with good reason been regarded as tantamount to 
this, since the meeting which elected the new Annual 
Committee would certainly have expressed general ap- 
proval of the Report had not the motion to this effect 
been ruled out of order by the chairman, 

Since May 8, events have moved rapidly. The dele- 
ates appointed by the late Annual Committee, with one 
exception, resigned their seats on the Joint Consultative 
Committee as a result of the vote adverse to themselves, 
and the Joint Consultative Committee with its endless 
opportunities for delay has been shelved. The circular 
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issued by the Committee of Graduates just mentioned 
obtained 856 replies, many of them from the best known 
and most influential members of Convocation, expressing 
**vcneral approval of the Commissioners’ Report’; and 
this fact with a list of signatories was embodied in a 
memorial praying the Senate to “use all its influence to 
induce the Government to appoint a Statutory Com- 
mission forthwith.” At its meeting on June 13, the 
Senate, happy in its opportunity, passed almost 
unanimously a resolution in which general approval of 
the proposals of the Commissioners was expressed, and 
instructions given to its special Committee to consider 
suggestions for the terms of reference to the Statutory 
Commission. A fortnight later the Annual Committee 
and other invited graduates met the Special Com- 


. mittee of the Senate in conference, and on behalf of the 


former it was urged “that it is desirable to memorialise 
Government to take immediate steps for the appointment 
of a Statutory Commission to frame statutes in general 
accordance with the Report of the Gresham Comunission, 
with full power to make such modifications as they 
may sce fit, after conference with Convocation and 
other bodies affected.” Further, four delegates from the 
Annual Committee attended the meeting on June 30, of 
representatives from nearly all the institutions which, 
according to the Commissioners’ proposals, will form 
constituent colleges of the reorganised University, and 
concurred in the resolution of similar character, which, 
as reported in NATURE (this vol., p, 227), was passed 
unanimously by those having the mght to vote as 
delegates. And now the welcome news has transpired 
that at its meeting on July 11 the Senate passed a 
resolution urging the immediate appointment of a 
Statutory Commission with power to modify details of the 
Gresham Commissioners’ scheme if judged expedient 
after conference with the bodies concerned, and that 
copies of the resolution were forwarded to the lord 
Chancellor, the Lord President and the Vice-President 
of the Council, and the Hlome Secretary. 

The unexpected, therefore, has happened. In every 
way in which it has been permitted to do so, Convoca- 
tion, like the Senate, has expressed general approval of 
the Commissioners’ proposals, and the University of 
London instead of being placed, by divided counsels, in 
a position deplorable to all friends of higher education 
in London, is now at the head of the movement fora 
University worthy of the greatest city of the world. Now 
that extensive approval of the Report by the great 
majority of the institutions concerned has satisfied the 
condition laid down by the Home Secretary as one to be 
complied with before action could be taken by the 
Government, it may be hoped that before Parliament is 
prorogued an Act appointing the Statutory Commission 
will be added to the legislative achievements of the 
Session. W. PALMER WYNXE. 


ONFORD MEETING OF THE BRITISH 
ASSOCIATION. 
INCE the last account of the preparations for the 
meeting of the British Association on August § 
appeared in these columns, the local arrangements have 
made steady progress, and the arrangements for the 
Sectional and other meeting rooms are nearly complete. 
1t may be well to explain that only a few of the Sectional 
meeting rooms can be darkened for the use of a lantern. 
It has been found impracticable to darken the large 
writing rooms in the Examination Schools in which 
Sections EF. and F will meet: and the same may be said 
of Hertford College Hall (Section C) and Keble College 
Ilall (Section I). The Clarendon Laboratory Theatre 
(Section A), the Anatomical Theatre and Laboratory 
(Sections D and 11), and the Physiology Theatre, are 
provided with dark blinds ; and the large Lecture Theatre 
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in the Museum will be available for meetings of Sections 
in which the lime-light is indispensable. The dates and 
hours at which this room will be available must be settled 
by the Recorders of Sections during the meeting. 

The arrangements for excursions in the neighbourhood 
are now complete. The list is not as long as has been 
the case in some recent meetings, as the localities of 
general interest which are accessible from Oxford are 
few in number. On the Saturday afternoon parties will 
be taken to Dorchester and Wallingford, to Abingdon, to 
Blenheim Palace and Woodstock, and to the Roman 
remains at Silchester, anc Prof. Green will take a geo- 
logical party through Fawler to the classical grounds of 
Stonesfield. On the Thursday, whole day excursions are 
arranged for Windsor and Eton, Warwick and Stratford- 
on-Avon, Compton Wynyates, Broughton and Wroxton, 
Reading, and the Great Western Railway Works at 
Swindon. 

The total number of those who have up to the present 
signified their intention of attending the meeting amounts 
to a little over 1500. As the Sheldonian Theatre, on the 
most liberal estimate, will not accommodate more than 
1800 persons, and as it is very probable that the number 
of applicants for places will be greater than this, members 
and associates are recommended to apply for places in 
the Theatre for the President's address and evening 
lectures as early as possible. The allotment of seats will 
begin on Monday, August 6. 

Up to the time of writing, but little information has 
been received respecting the work of the various Sections. 
In Section D (Biology) the President, Prof. J. Bayley 
Balfour, will deal in his address with the aspects of 
forestry in Great Britain, and among other papers which 
will he read to the Section, Prof. Ray Lankester will make 
a communication on chlorophyll in the animal kingdom, 


Prof. A. A. W. Hubrecht will read a paper on the | 


Didermic blastocyst, and Mr. J. T. Cunningham on the 
specitic and generic characters of the Pleuronectidz. 

In Section E the President, Captain W. J. L. Wharton, 
R.N., will deal in his address with our present knowledge 
of the physical conditions of the sea. And among other 
papers which will be read at the meeting are the follow- 
ing :—Colonel Godwin Austen, on Bhotan; Mr. Osbert 
H. Howorth, on the Sierra Madre of Mexico; Miss Bail- 
don, ona visit to New Guinea; Mr. D. G. Hogarth, on a 
recent journey in Asia Minor; Mr. W. H. Cozens Hardy, 
on Montenegro and Albania; Dr. H. Schlichter, on the 
natural wealth of British East Africa; Mr. G. G. Chis- 
holm, on the orthography of Place-names; Mr. J. 
Theodore lent, on Hadramut; Mr. 
on the equipment of the Jackson-Harmsworth Arctic 
Expedition; Mr. H. N. Dickson, on the physical con- 
ditton of the North Sea; M. A. Delbecque, on the 
Takes of France, and Dr. H. R. Mill, on the geography 
of the English lakes. ‘The proceedings of the other 
sections will be announced as ‘soon as they are com- 
municated. 


THE BIOLOGICAL INSTITUTION IN BERGEN, 
NORWAY, 


AST autumn a biological institution was opened in 

Bergen. It forms part of the museum, the library 

and collection of which the students are at liberty to 
use. 

The building is of waod, two storeys high. On the 
ground floor there is one large hall surrounded on three 
sides by aquaria, which are open to the public on pay- 
ment of a small entrance fee. Then there is the pump- 
room, and other rooms, one of which is used for experi- 
ments in hatching, and in the others the collected matter 
is examined and studied, and the dredges and other instru- 
ments are kept. There are two hatching apparatus, 
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each containing eight hatching-boxes. <A hatching 
apparatus for fresh water is much required, so that the 
hiological questions in connection with the salmon- 
fishing may be worked out. 

Fig. 1 is the plan of the ground floor. 

The first floor is 
set apart for scien- 
tific work, and con- 
sists of two large 
rooms, the smaller 
of which is used 
for chemical work, 
and is furnished 
with all necessary 
apparatus. 

The larger room 
has four windows 
oneach side; those | 
on the east are || 
separated by wood- 
en partitions, cur- 
tained off from the 
rest of the room, 
thus forming four 
small work-rooms, 
each of which is 
furnished with a 
microscope and 
writing-table and 
other conveniences 
for the work of one 
person. In front of 
the windows on the 
west side, there are 
| tables (L, M, N, 0, 
Fig. 2). 

Altogether ten work-tables are provided in the institute. 

In the middle of the larger room there is a long low 
| sink (&, F, G, H, Fig. 2), which has a small channel in the 

middle connected with a waste-pipe. On each side of 
this sink, but raised 
slightly above it, 
there is a_ shelf 
running the whole 
length of it, and 
wide enough to hold 
the smal! experi- 
mental aquaria, 
which consist of 
glass bowls. Above 
the shelves are 
pipes from the sea- 
. Waterreservoir,with 
——= numerous taps, thus 
——. supplying flowing 
water when neces- 
P sary. 

* The sea - water 
| supply is conveyed 
_ to the pump-room 
by means of a long 
pipe from the mid- 
dle of the Padde- 
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Fic. 1.—Ground floor 
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= ly fjords, at a depth of 
(=== al ten metres; from 
eae “4 a here it is pumped 


| up to the reservoir, 
which is on the top 
storey, whence it 
supplies the labora- 
tories. 

The fauna is very rich; the flora has not yet been 
much studied. 

The biological institution is for foreign as well as 
Norwegian students. The monthly cost for the use of 


Fic. 2.—First floor. 
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cludes the necessary reagents, the free use of all the 
apparatus and the museum, also the use of the boat, with 
the men, for private explorations, and hiberty to take part 
in the weekly steamer excursions to the distant parts of 
the tjords. 

The institation is open every day all the year round : 
the fjords are never quite frozen, and at the coldest 
time the temperature is never more than a few degrees 
from zero. 

The institution is under the supervision of Herren Dr. 
A. Appell f, G. A. Hansen, and T. Brunchorst. It is 
almost entirely supported by voluntary contributions. 
A certain sum, however, is granted by the State, which 
unfortunately is not sufficient to permit the institution to 
have a resident zoologist ; but as the Norwegian Govern- 
ment is always so liberal in matters of a scientific nature, 
it is hoped that the required amount will soan be 
granted. 


ee 


PROFESSOR DR, FISCHER, 
the death of Prof. Dr. Fischer, which took place on 


May 17 last, the Kénigliche Preussische Geo- 
datische Institut and the Central-burean der IJnter- 


nationalen Erdmessung lose a very ardent and devoted 
chief who has done much, not only to keep up the high 
standard of these institutions, but to bring them, if pos- 
sible, to a higher grade of perfection. 

Born in the year 1836, on December 10, at Deutsch- 
Leippe, near Grottkau, in Schlesien. Amand Fischer 
bean his first studies at the Mathias-Gymnasium in 
Breslau, oceupying his attention, among other things, 
with mathematics and science (ds/r. sVach Bd. 135, 


No 3235); he graduated in 1866, the subject of his dis- | 


sertation being the Comet II]. of 1860. Inthe following 
year he entered in the Central-bureau der Mitteleuropais- 
chen Gradmessung, and two years later in the Koénigliche 
Preussische Geadatische Institut, in which he cominenced 
his great activity, which he continued up to the end. 
From July 1877 he conducted the sections relating to 
Geodesy. 

Among the numerous valuable works brought before 
the public will be remembered the “ Rheinische Dreiecks- 
netz,” in which were a great number of Kischer's mea- 
surements, made at the majority of the stations em- 
ployed. He found occasion also to busy himself with 
lateral refraction, and he made an interesting contribution 
on “ Lothabweichungen in der Umgebung von Berlin” 
(1889), which was valuable in the discussion regarding 
the relation between Geodesy and Geology. 

4\t a somewhat earlier date, in an article that appeared 
inthe slsér. Nach. (Vd. 88), entitled Die Gestalt der 
Erde und die ’endelmessungen,” he brought forward the 
mteresting deduction that the variation, which Ph. 
Fischer had calculated from the measures of gravity, 
could he traced back to geological causes, a deduction 
which agrees very nearly with our present ideas. 

The publication of the ** Berliner Basisnetzes ” (18y1) 
absorbed a great amount of his activity, as he paid 
special attention to this piece of work. In the measure- 
ments made in the Strehlea, Berlin, and Bonn base-lines 
operations, he took, finally in the capacity of director, 
a prominent part. We have to thank him, also, for some 
important thermoclectrical researches on the expansion of 
the rods used for base-line determinations. (Afr, Wack. 
Ed, 103) MMe determined, also, the duference of longitude 
between Wangeroog and Schullig by means of optical 
sixmils, during the time of the operations on the trigono- 
metrical sarvey of the North Sea islands and the main- 
Jana, with the computation of which he busied himself. 

We are indebted to him for a great number of 
astronomical observations made at several stations for 
the trigonometrical wark in which he was employed. 
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and more especially of his love for work and his self- 
sacrifice, one must not only Jook at the literary side of 
Fischer’s activity, but at that in which his capacity as an 
observer was a very prominent feature. 

Besides a host of numerous friends who mourn his loss, 
he leaves behind a widow and three children. 


MM OMIT ESS, 
THe subjectssfor 1895 for the results of original research, upon 
which the Royal Society of New South Wales offer their 
medal and £25, are as follows :—(1) On the Silver Ore Deposits: 
of New South Wales. (2) On the Physiological Action of the 
Poison of any Australian Snake, Spider, or Tick. (3) On thi 
Chemistry of the Australian Gums and Resins. The com. 
munications are to be sent in not later than May 1, 1895. 
subjects for 1896 are also announced as follows:—(1) On th 
Origin of Muhiple Ifydatils in Man. (2) On the Occurrence 
Precious Stones in New South Wales, with a description of the 
deposits in which they are foand. (3) On the Effect of the 
Australian Climate on the Physical Development of the 
Australian-born Population, The Sociely emphasise the con- 
dition that the award will not be made for a mere compilation, 
however meritorious it may be, 


i 
Cc 


Tue Council of the Royal Sasiety of New South Wales have 
awarded the prize given by the Ilon. Ralph .\bercrombie far 
the best essay on ‘‘Sontherly Bursters”” on the east coast of. 
Australia, to Mr. Mfenry A. Hunt, second metesrolozical assis- 
tant in the observatory at Sydney. The essay contains the 
results obtained from a study of all the bursters that visited 
the east coast from 1863 to 1893, and is illustrate by weathe 
charts, clond photographs, and diagrams showing the monthly 
and hourly distribution of these wind storms, as wellas diagrams 
showing instrumental conditions in typical cases. 


MANUSCRIPTS competing for the De Candolle Prize for 1895, 
offered by the Geneva Physical and Natural [listory Society, for 
the best unpublished monograph of a genus or family of plants, 
must be sent in by January 15, 1895. They may be written in 
Latin, French, German, English, or Italian. The value of the 
prize is 500 francs. 


Liverpoor is fortunate in having citizens who testify thei 
interest in the scientific welfare of the city by munificent gene: 
rosity. We have previously noted the endowments, by the Earl 
of Derby and Mr. George Iolt, of chairs in anatomy and patho 
logy at the University College, Liverpool. We now learn, fron 
the Aritish Medical Journal, that the Rev, 8. A. Thompson 
Vates has presented the College with the sum of £15,000 1n 
order to build physiological and pathological laboratories. 


Tue Danish Government has undertaken, during the years 
1895 and 1896, a deep-sea exploration in the Greenland and 
Icelandic waters. The expedition will be accompanied by a 


botanist. 

OnE of the last acts of the late President Carnot, a few hours 
before his assassination, was to confer on the well-known 
botanist Dr. Saint-Lager the dignity of Officer of Public 
Instruction. 


Dr. V. ScitipeNeR has sent to the Botanical Institute of the 
German University of Prag a very large collection of dried 
plants and spirit-material from Western Java. Ile is intending 
also to visit Eastern Java and Sumatra. 


Tite antiquities, ranging from prehistoric down to Roman 
times, lately discovered by Prof. Flinders Petrie in the temple 
of Koptos in Upper Egypt, will be exhibited to the public in 


ac 
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the Edwards Library, University College, Gower Street, from 
July 23 to September t. 


THE death is announced of Dr. Adolph Hannover, at Copen 
hagen, at eighty years of age, and of Dr. J. Ilyrtl, of Vienna 
University, at the age of eighty-four. 


THE first annual meeting of the Australasian Institute of 
Mining Engineers, recently held at Ballarat, Victoria, appears 
tohave been a very successful one. The inaugural meeting of 
the Institute was held last year at Adelaide, when Sir Ilenry 
Ayres, the President of the Legislative Council of South Aus- 
tralia, was chosen as its first president. 
delivered at that time was a very pointed one by the ITon. 
James Martia, the head of the engineering firm bearing that 


name. In the course of his remarks he said: ‘‘ Science is 


much needed in mining, for without it mining cannot go along. | 


We have been blundering too much by rule of thumb, which 
has done much to injure the mining industry and those who are 
willing to take some risks in mining. It has been the want of 
knowledge of the men who have been placed as mining managers 
that has ruined so many concerns. We want to bring science, 
experience, and knowledge to bear upon mining, so that we 
will be able to bring wealth from the earth without a waste of 
labour.” Mr. James Stirling, the present president of the 
Institute, took the ‘‘ Mineral Wealth of the Colony of Victoria” 
as the subject of his address at the Ballarat meeting. A variety 
of papers on mining topics were read and discussed, and visits 
were macle to a number of mines and engineering works. The 
Institute has accepted an invitation from the Premier of Tas- 
mania to hold the annual meeting in Hobart, Tasmania, next 
year, at which time the mining exhibition will be open. 


UNDER the conductorship of Major Lamorock Flower, a 
meeting of the Essex Field Club was held last Saturday on the 
River Lea, the Conservancy Board having placed their steam- 
barge at the disposal of the club for the occasion. About sixty 
members embarked at [ertfoid and steamed down the river as 
far as Tottenham. Many well-known scientific men were pre- 
sent and gave addresses during the course of the day. Major 
Flower, after welcoming the party on behalf of the Conservancy 
Board (to which he is sanitary engineer), gave an account of the 
river and of his own work in connection with the improvement 
in its condition. After lunch at Broxbourne, Mr. J. E. Iarting 
tread a short paper on Izaak Walton’s association with the river, 
and exhibited a most interesting set of prints in illustration of 
his remarks, Mr. G. J. Symons, F.R.S., later in the day, gave 
am account of the watershed, and explained the connection 
between the rainfali and the water supplied to the river. Mr. 
Tloward Saunders followed with an address on the birds of the 
Lea Valley, and Mr. T. V. Holmes concluded with a paper on 
the geology of the district, explaining how the river had in the 
course of time shifted its hed generally in an easterly direction, 
leaving gravel deposits to the west often a mile or more from 
the present stream. As the result of a most enjoyable meeting, 
it was generally conceded that the river above the intake of the 
East London Waterworks Company at Ponder's End was ina 
very good condition, but great regret was expressed at the 
accumulation of heaps of the most evil-smelling garbage which 
here and there grected the party on their way down. This 
Tefuse, as Major Flower explained, is brought from London in 
barges, and is heaped by the river banks under certain legal 
powers permitted by an Act of Parliament passed ia 1868, and 
which the Conservancy Board has therefore at present no power 
of preventing ; but it is to be hoped that the general advance of 
Sanitary science will soon be such that public opinion will lead 
to legal restrictions as to the placing of decomposing refuse on 
the banks of any stream of which the water is used for human 
consumption. 
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ACCORDING to press telegrams, the cholera epidemic which 
has recently appeared at St. Petersburg is assuming an alarming 
character, being much more severe than that ot last year. It 
is officially reported that 875 cases of cholera, and 294 deaths 
have occurred in St. Petersburg alone from the 8th inst. up to 
Saturday last. In Cronstadt, also, the disease has becume 
epidemic, and other parts of Russia are seriously affected. A 
number of deaths from cholera are reported from the province 
of Galicia, in Austria-Hungary. Zaleszczki, in Galicia, has been 
declared to be a centre of the epidemic, and the necessary 
precautions have been taken to prevent communication with 
the infected district. Cases of cholera have also occurred in 
Sparta, near Adalia, Asia Minor, in the Prussian part of the 
Vistula, and at Liege and several surrounding villages, and an 
isolated case with choleraic symptoms has been notified at Paris. 


FURTHER particulars with regard to the earthquake in 
Turkey last week show that it was of a very serious nature. No 
official return of the real number of victims has yet been pub- 
lished, but Reuter reports that the death-roll in Stamboul alone 
is known to exceed two hundred. According to Press telegrams, 
the damage to property in Constantinople is estimated to 
amount to £T6,000,000, There is scarcely a street in that city 
which does not show signs of the destructive effects of the 
earthquake, many of the old Turkish houses in Stambou! and 
the suburbs having been completely wrecked. The Grand 
Bazaar suffered severely. The vaulted roof of the jewellers’ 
arcade fell in, causing a scene of great panic and confusion. 
Reuter’s telegrams state that, at Prinkipo, the Greek Orthodox 
Church and a large number of houses were destroyed or seriously 
damaged. On the island of Halki nearly all the houses have 
been rendered uninhabitable. A portion of the Great Ottoman 
Naval College also collapsed, six students being killed and 
several injured. On the island of Antigoni not a house has 
been left intact, with the exception of the monasteries. At 
Pera four houses fell in, and many were damaged, the number 
of victims being five. The village of Galateria, near St. 
Stephano, has been completely destroyed. The shock was felt 
in the interior of Anatolia at a distance of 236 miles from Con- 
stantinople. Nearly all the railway stations have been damaged, 
and the town of Jalova, in the Gulf of Ismidt, has been almost 
totally destroyed. During the first shock at the island of Malki 
and the village of St. Stephano the sea retired over 200 yards, 
leaving many boats and vessels high and dry. The waters then 
returned with such force and violence that they overflowed the 
quay, hurling the boats on to the shore far ahove sea-level, and 
causing great damage. It is reported that shocks continue to 
be felt at intervals, but the movements of the ground are barely 
perceptible. The point from which the surface disturbances 
proceeded is said to be in the Sea of Marmora, somewhere 
between Jolava on the Asiatic side, and Stephano on the 
European side. 


A PRIVATE telegram to the Royal Geographical Society has 
brought bad news of the Wellman polar expedition, the departure 
of which for Spitzbergen was notiecd in Nature, vol. |. p. 57. 
The steam-yacht Sarde, belonging to Captain Townley-Parker, of 
the Ikoyal Yacht Squadron, called at Danes Island, in the north- 
east of Spitzbergen, on july 6, and found the geologist of 
Mr. Wellman’s party, Mr. Oyen, alone in charge of the house 
and stores, The expedition had reached Danes Island safely 
on May 7, and after landing Mr. Oyen, set out for Seven Islands 
on the 1oth, promising to send back the steamer for Mr. Oyen 
in a week’s time ; but she had never relurncd. The Sazde at 
once attempted to goin search of the missing vessel, but was 
stopped by ice off Hakluyts Head in 80° 10’ N., and compelled 
to return. No trace of the ship had been seen by the Norwegian 
walrus-hanters who are cruising off Spitzbergen, and the inevit- 
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able conclusien is that she has been beset by the ice and pro- 
bably foundered. It is hoped that Mr. Wellman and his party 
ef fifteen men had left the vessel and started on their northward 
journey before this happened; and if that be so, there is no 
reacon why they should not return safely to Danes Islaad. 
Spitzbergen is now visited so frequently during the summer 
months, that little anxiety need be felt as to their return to civil- 
isation should they t¢ able to regain the island ; but since the 
provisions in stre are only sufficient to supply eight men for six 
months, it ix important that additional supplies should be sent 
to provide for emergenctes. 

We have received from Prof. Guido Cora a copy of a short 
paper communicated by him to the Italian Geographical Con- 
gress of 1892, in which he strongly urges the importance of a 
more complete and detailed study of the minute geography of 
Italy, proposing the formation of a special committee to 
elaborate and carry out the scheme. It is a subject no 
less pressing in England than in Italy, for to a properly 
qualified geographer there is no part of the world riper for 
investigation and more deserving of study than those countries 
of Europe in which the ground fora solid constructive geography 
has heen laid by complete 
surveys. 


Tue State of Minas Geraes in Brazil has recently established 
a Geographical and Geological Commission, entrusted with the 
rectification of the topographical map and with the geological 
survey of the State. The first Boletim of this Commission has 
just been published at Rio de Janeiro by Sefior A. de Abreu 
Lacerda, chief engineer. It contains an account of the objects 
of the Commission, which are to delimit the State and lay 
down the boundaries of the subordinate political divisions, to 
determine the nature of the rocks, minerals, and cultivable 
soils, to fix the altitudes of important places, and to make a 
triangulation of the State. The work is modelled on that 


of the United States Coast and Geodetic and Geological 
Surveys, and there are several Americans engaged on the 
operauons. 


THE lectures to intending travellers on various aspects of 
science, given at the Natural History Museum in Paris, continue, 
and are reported fully in the Accwe Scientifigze. The most 
recent were on l’alzontology, by M. Marcellin Boule, and on 
** Metrophotography ” by M. Laussedat. The latter is particu- 


topographical and geological | 
woe eee aad | subjects which will be brought up for discussion in the first 


larly interesting, and shows that the use of photography in sur- | 


veving is a natural development of a method which cautemps- 

teaupre introduce! more than fifty years ago. Ite utilised 
panoramas sketched by means of a camera lucida at opposite 
ends of a measured base-line, and by an ingenious arrangement 
of the two views on a plane-table plotted the map without any 
calculations. Inthis method photography simply facilitates the 
production of the pictures, the rest of the process remaining the 
same. The calculation of vertical heights from the photographs 
is simple when the correct relative distances of the objects are 
laid down on a map, and thus the simple operation of taking a 
photograph of the same object from two points suffices for 
the constru tion at any future me of x contoured map. 


I’xow a circular receivad from Prof. Dr. Coloman Muller, we 
note that the preliminary arrangements of the ighth Inter- 
nttional Congres of Ilygienc and Demography, to be held at 
budapest fromseptember t too, 1894, are nearly completed, The 
Congre’s promifef not only to be a worthy successor of its pre- 
dece sors, hut also to be in some respects superior to them. Up 
to the preven! time a total of 725 papers have been notified, of 
whith 593 belong tothe Ilypientc, and 132 to the Demographic 


greape ofthe Congress, Desides this, 26 Governments with 92 

delegates, gt VoSlic Corporations with 163 delegates, 41 

Univertiies with 65 delegates, and Jast, but not Icast, 132 
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learned Societies with 300 delegates, have expressed their in- 
tention of being represented at the Congress. The following 
are among the subjects of promised communications :—Mr. 
ernest llart, on protection against cholera in the Orient, and 
the hypothesis of its epidemic ditfusion ; Prof. Dr. E. Leyden 
(Berlin), on provisions made by large towns for consumptives ; 
Prof. Dr. George Mayr (Strassburg), on statistics and social 
science ; Baurath Uerzberg, C.E. (Berlin), the civil engineer's 
work in hygiene ; Prof. E. Levasseur (Paris), the history of 
Demography ; Prof. Dr, E. T. Erisman (Moscow), the struggle 
with death ; Prof. Dr. C. Lombroso (Turin), the criminal. 


Tue Congress of the British Institute of Public Efealth, to 
be held in London from July 25 to 31, under the presidency of 
Prof. W. R. Smith, promises to be an importantone. About 
1500 delegates have already heen appointed, and if two-thirds 
of the number attend the mectings the organisers at King’s 
College will have a difficulty in accommodating them. The 
Congress will be divided into five sections as follows s—({A) — 
Preventive Medicine; (B) Chemistry and Climatology ; (C) 
Municipal and Parliamentary ; (D) Engineering and Building 
Construction; (E) Naval and Military Tlygiene. Among the 


section are: —The mode of spread and methods of prevention 
of diphtheria ; the dissemination of disease by river-water ; the 
self.purification of rivers; and the alleged aerial diffusion of 
smallpox. In the second section the subjects for discussion 
include the chemical and bacteriological examination of water ; 
the purification of sewage; and the micro-organisms in sewer 
air. In Section D discussions have been arranged on electric 
lighting from the point of view of public health ; ona system of 
softening public water supplies ; sewage disposal; and other 
matters. There will be conferences on ‘‘The IYousing of the — 
Working Classes” and ‘* The Provision of Isolation Ifospitals,” 
and on Saturday, the 2Sth inst., Prof. E. M. Crookshank will 
deliver a popular lecture on ‘‘ Microbes and the Spread of 
Infectious Diseases.” A number of visits will be made ta 
places and institutions of interest froma public health point of 
view. 


1N a memorandum on the mitigation and prevention of insect 
ravages in India, forwarded a short time ago to the Department 
of Revenue and Agriculture of the Government of India, the 
Ion. J. Buckingham, C.1.E., pointed out the necessity for a 
staff of entomologists, and suggested a scheme for the organisa- 
tion of an entomological department. Though crops to the 
value of millions of rupees are destroyed annually in India by 
insect pests, the Government had not until recently seriously 
set to work to modify these ravages. Inthe United States, a3 
also in Canada and parts of «Australia, the Government has” 
taken up the matter, with the result of the introduc:ion of new 
methods of treatment which in some cases have effected an 
enormous saving. The memorandum calls attention to the fact 
that in the United States, besides entomological advisers 
attached to individyal States, a strong section of entomology is 
kept up as a branch of the Agricultural Department of the Cen: 
tral Government. Attached to the entomological section are 
some fourteen trained entomologists, who visit all parts of the 
country in order to study and report upon destructive insects. 
The great importance of collecting information personally upon 
the spot is so fully recognised that the travels of the investigators 
arc not confined to the limits of the United States, but reore- 
sentatives are even occasionally despatched to distant parts of the 
world, tthe time when the memorandum was drawn up, how= 
ever, all that had been done was to empower one of the officers of 
the Indian Muscum in Calcutta to report upon insects which 
were submitted by planters, officials, and others, and to publish 
the results, !oubtless in this way a considerable amount of 
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information has heen collected, and the nature of a large num- 
ber of the more destructive species of blights have been ascer- 
tained; but, asthe memorandum urged, what was wanted was a 
specialist free to move about the country, and supported by 
laboratory assistants in some fixed place. To render the work 
of practical value, it is essential that it should be carried on 
continuously from year to year, so that the observations made in 
one season may be supplemented and verified by those made in 
the next, and that a record may be kept up of the increase or 
decrease of particular blights, so that the planting and agricul- 
tural community may be warned in time of impending danger. 
For the sake of Indian agriculture, we are glad to see that 
the scheme put forward by the Ilon. J. Buckingham has been 
favourably considered. The Government of India has expressed 
a readiness to appoint two or three entomologists for the benefit 
of agricnlturists throughout the country. It is not, of course, 
supposed that the appointment of this small staff of entomolo- 
gists will result in the suppression of every destructive insect ; 
but there can be no doubt that careful local investigations would, 
in many cases, lead to the development of improved methods 
of fighting the evil. In connection with the subject of the 
memorandum, it is worth remark that the Planters’ Association 
of Ceylon have recently made the modest request for one 
entomologist to study the insects which attack tea and other 
plants under cultivation there. Dr, Trimen, of the Royal 
Botanic Gardens, Peradeniya, has, however, informed the 
Colonial Secretary at Colombo that, while he would support 
the appointment of an entomological assistant for the Colombo 
Musenm, who would pay special attention to injurions insects, 
he could not recommend the appointment of an entomologist 
for the agricultural community alone, Mr, A. Haly, the 
Director of the Museum, also thinks that a special officer is 
not needed for the small area covered by Ceylon, and suggests 
that the case would be fully met by the appointment of an 
entomological referee. 

Tue /liné informs us of the establishment on the IIlincis 
River, at Havana, of a bivlogical station devoted to the syste- 
matic and continuous investigation of the plant and animal life 
of the waters of that region. This establishment, authorised by 
the trustees of the University in March, is under the direction 
of Prof. S. A. Forbes, with Mr. Frank Smith in immediate 
charge of the work. The field work is done from a cabin boat, 
chartered for the summer, which carries the seines, dredges, 
surface nets, plankton apparatus, and other collecting equip- 
ment, together with microscopes, reagents for the preservation 
of specimens, a small working library, a number of special 
breeding cages for aquatic insects, and a few aquaria. This 
boat is provided with sleeping accommodation for four men, 
and with a well-furnished kitchen. In Havana itself are office 
and laboratory rooms supplied with running water and electric 
light, and provided with the usnal equipment of a biological 
laboratory, consisting of first-class microscopes, microtomes, 
biological reagents, &c., and tables for five assistants. The 
boat is established in (uiver Lake, an elongated bay of the 
Illinois, two anda half miles above lfavana. From the lake 
and the river, selection has been made of a number of typical 
situations, and from these, and from Phelps and Thompson 
lakes, a little distance away, collections of all descriptions are 
made at regular intervals for a comparative study of the organic 
life—the relative abundance of the species at different seasons 
ol the year, and the general system of conditions by which it is 
affected. We understand that this is the first inland aquatic 
biological station in America manned and equipped for con- 
tinuous investigation ; and the first in the world to undertake 
the serions study of the biology of a river system. 

We learn from the Zancef that an admirably appointed 
biological station, modelled upon that at Naples, has just been 
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opened at Drobatt, on the Christiania Fiord, not far from 
Christiania. Jt is said that the international element so wisely 
encouraged in the Neapolitan institution, by which, in return 
for an annual subsidy, the universities of the world are entitled 
to avail themselves of its facilities, will also he recognised at 
the Norwegian station, 


THE report for 1893 of Dr. S, Schonland, the Curator of 
the Albany Musenm, Grahamstown, to the Committee of the 
museum, has been issued. We learn from it that the institu- 
tion has largely increased in popularity, the number of visitors 
having been over 22,000, or more than 2000 in excess of those 
of 1892. Its value as an educational institution has also been 
widely appreciated. The Committee dwells on the necessity 
of the appointment of an assistant who would take over the 
Entomological Department, the work having become too great 
forthe Curator. It is also urged that, as the grant hitherto 
accorded to the institution by Parliament is insufficient, even 
with the greatest economy, to meet urgent requirements, 2 
suitable increase will be made. As many as 7660 specimens 
were added to the collection in the musenm during 1893, all 
of them being of South African origin. 


THE changes of plumage in the Red Grouse (Lagopus mzutus) 
have long attracted the attention of ornithologists. Mr. W. 
R. Ogilvie-Grant gives, in Zhe Annals of Scottish Natural 
ffistory for July, an interesting account of these changes, the 
nature of which he has described in vol. xxii. of the Catalogue 
of the birds in the British Museum. Ia that publication it was 
conclusively shown that both the male and female of the Red 
Grouse have two distinct moults during the year, but whereas 
in the male they occur in autumn and winter, in the female 
they take place in spring and autumn; the former having no 
distinct spring, and the latter no distinct winter, plumage. 
These seasonal variations are clearly explained in the paper 
referred to, and the principal changes, moults, and varieties are 
illustrated in two beantifully coloured plates, the feathers of 
each sex being shown Separately. 


Dr. R. Hanirscu, of Liverpool, has done a most useful 
and, we need scarcely say, laborious piece of work in his 
revision of the generic nomenclature and classification in 
Bowerbank’s ‘‘ British Spongiadie” (Trans. Liv. Biol. Soc, 
viii, 1894, pp. 173-206). His paper consists of two parts, 
dealing with the nomenclature and classification respectively. 
In the first section are given parallel columns of Bowerbank’s 
and the revised nomenclature ; and in the second a list of the 
British sponges described by Bowerbank, classified in accord- 
ance with recent research. Definitions of all British genera of 
Monaxonida are given. Zissomyxil/a, for the reception of 
Bowerbank’s 7efhea spinosa, is new. For the most part, how- 
ever, the author’s arrangement is compiled from the revisions 
and work of Ridley and Dendy, Sollas, opsent, Von Lenden- 
feld and Vosmaer. 


:\ NeW form of phonograph of a particularly simple con- 
stenction has heen described before the Electro-chemical Society 
of Berlin by Iferr A. Koeltzow. In this instrument, which ia 
consideration of its low price appears suited to many purposes, 
at any rate in those countries where patent rights will not pre- 
vent its introduction, the cylinder on which the record is made 
is composed of a hard kind of soap. Each cylinder, which 
costs about three shillings, admits of being used for recording 
250,000 words, since an arrangement allows of the removal of 
a very thin layer from the surface when this has been covered. 
Thus the cost of the cylinders for registering any number of 
words is not more than the cost of the paper which would be 
required if they were written down, 
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THE village of Gossau, situated about ten kilometres from 
St. Gall io Switzerland, was recently the scene of a curious 
electrical phenomenon. This village is lizhted by a supply 
station situated at a distance of twelve kilometres, which sup- 
plies the current at high tension to transformers at the village. 
During a thunderstorm, which lasted several hours, the supply 
wires were struck by lightninz, all the electric lamps being 
extinguished, while bright sparks passing between the aerial 
wires lighted up the whole village. These phenomena were 
particularly brilliant at the chief transformer sub-station, 
where the sparks coatinued to pass for more than an hour, and 
only stopped when the circuit was broken at the generator 
station. 


THE current number of Scrence Progress contains a paper by 
Mr. Chree, the Superintendent of the Kew Observatory. In 
this paper, which is entitled ‘‘ The most recent Values of the 
Maunetic Elements at the Principal Magnetic Observatories of 
the World,” the author points out the importance of the con- 
tinuous records of the different magnetic elements made atsome 
of the observatories, both for the purpose of applying the correc- 
tion for secular change to the charts and maps use by travellers 
by land and sea, and for allowing observers engaged on a mag- 
netic survey to correct their observed results by allowing for any 


disturbance of the observed element from its mean value at the 


moment at which the observation was made. 
making this correction depends on the fact that the diurnal change 


The possibility of | 


as well as the small irregular disturbances occur simultaneously, | 


and similarly over considerable tracts of country. This fact is 
very markedly shown by superposing the photographic traces 
obtained at Kew and Falmouth, when it will be found that every 
little uadulation is faithfully reproduced. The paper also can- 
tains a ‘‘ popular" account of the different observations made, 
aad the methods by which the photographic curves are ob- 
tained and the results reduced. A most useful table of the 
magnetic elements at the different observatories, which we sce 
from an editorial note is to be continued from year to year, 
is appended. This table contains besides the latitude and 
longitude of the observatory, th: mean declination, dip, hori- 
zontal force and vertical force for the Yast year for which data 
are available. A very useful additioa to the table would be 
four additional columns giving, where possible, the secular 
change. 


WeE have received from ‘T. Ilomen, of the University of 
Helsingfors, a work entitled Bodenphysikalische und meteoro- 
Qoticie Beobachtungen, which bas been carefully compiled from 
all available sources, and also from a long serie. of observations 
maie by the author, with especial reference 1o night frosts and 
their effect upon vegetation in the spring and autumn. The obser- 
vations and conclusions refer more particularly tonorthern Europe, 
but will be foinl of practical use to ariculturists generally. 
The work is divided into six sections ; the first three deal with the 
tem ‘erajure and the comluctivity of the earth's surface, and at 
Virtots depths, with different kinds of soul, with the formation 
of lew, an] with evaporation, while the last three chapters deal 
with the phenomend of might frosts, the methods of their pre- 
diction, and a discussion of the various means which may he 
adpptel to prevent or lessen their injury to vegetation. The 
chapter relating to the conditions under which {costs usually 
cur 14 instructive, and shows that they chiefly depend upon 
the traxs taken by barometric depressions, the positions of 
areay of high barometer, and on the amount of the ra\liation 
from the surface of the carth. The method sometimes 
adyjcel of predicting frost from the position of the dew-point 
In the evening is shown to he very unsafe, especially for ground 
tem -"ratures. The protection cause! by burning wet straw or 


mos, an! so preventing raliation by means of smoke, is fully | dark, he concludes that although in no case has it becn proved 
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discussed ; but the plan is not likely to come into general use, 
owing to the large area over which fires have to be lighted, and 
the probability of the smoke being drifted away hy curreats of 
air. The experiments have been made at a considerable cost of 
labour and money, part of the necessary funds having been con- 
tributed by the authorities of the University. 


A PAPER on the ‘'Geology of Torres Straits,” from the com 
bined points of view of Profs. A. C. Haddon, W. J. Sollas, 
F.R.S., and G, A. J. Cole, was read before the Royal Irish 
Academy two years ago, and has just been published in the 
Society's Transactions (vol. xxx. part XL.) This is the first 
time that any detailed description has been given of the islands 
between Queensland andl New Guinea. One of the chief 
conclusions arrived at, from a close study, is that no recent 
movements ol elevation of the shores of Torres Straits have taken 
place. ‘*As our knowledge grows” (the authors state) ‘we 
the more distinctly see in Australia and its islands the ruins of a 
great southera continent, fractured and submerged, possibly 
during the great Alpine Himalayan revolutions, and now in 
process of resurgence, as the vast folds of the earth's crust roll 
slowly inwards uvaoo the central continental mass.” 1 


A cory of Dr. Sykes’ report on the cause of the increase of 
mortality from diphtheria in London, prepared at the instance of 
the Ilealth Department of the Vestry of St. Pancras, has been 
sent tous. Dr. Thorne Thorne, whohas also drawn up a report 
on the same subject, concludes that increased school attendance 
has had a material influence in increasing the spread of diph 
theria, and Dr. Sykes regards this conclusion as irresistible 
Again, the increase in cases described as diphtheritic may be also 
due to variation in nomenclature, most forms of infectious sore 
throat being now regarded as diphtheria, whereas formerly the term 
was restricted to typical cases, Dr. Sykes is, however, also ai 
opinion that the variation in nomenclature may very possibly b 
due to a change of type in disease of the throat, brought about 
by increased density of population in our great towns, an 
the effects of increased personal infection consequent upa 
the greater aggregation in schools. But does this explain wh 
London should be singled out from all our great cities for such 
a disastrous epidemic of diphtheria as has unfortunately pre- 
vailed over such a long and continuous period? Why should 
not these causes apply with equal force to Glasgow, Man- 
chester, Birmingham, or any of our great centres of industry? 


FRANK, and afterwards Schloesing and Laurent, showed 
that soil containing bacteria and alge can fix free nitrogen in 
large quantities; their experiments, however, did not decide 
whether alga alone are capable of doing this. In order to answe 
this question Kossowitsch has estimated (Mutanische Zeitun, 
May 16, 1$94) the amount of nitrogen present in a nutritive soll 
before and after the growth of pure cultures of two kinds o 
algie, Cystucoceus and Stickococeus. In neither case was a 
sensible increase of nitrogen detected ; so that it appears th 
neither of these alyw alone have the power of tixing free nitrogem. 
Cystxoceus, even when mixed with pure cultures of the baa 
which enable the Leguminos:e to assimilate free nitrogen, wa ¥ 
found powerless in this direction; whereas a mixture of soil- 
bacteria and Cystococeus, which also contained a small amount 
of other alga:, had the power of fixing (ree nitrogen to a large 
extent, Thesame author also describes a number of experiments 
with heterogeneous mixtures of alga: and bacteria, and shows 
how in each case the capability of fixing free nitrogen is greatly 
increased by the addition of dextrose to the nutritive sub- 
stratum. From this and also from the fact that such mixtures 
of alge and bacteria which are capable of fixing free nitrogen 
when exposed to light cannot be shown to assimilate it in the 
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that algz by themselves possess the power of fixing free 
nitrogen, yet they are in a symbiotic relationship with the 
nitrogen-fixing bacteria, and he regards it as probable that 
these latter draw on the assimilation-products of the algxe to 
supply the carbon they require in growth. 


Mr, BERNARD QUARITCH, Piccadilly, has issued a new list 
The 
list contains a numher of rare books of travel, and many im- 
portant works on botany, entomology, and ornithology. 


Messrs. HENRY SOTHERAN AND Co. will shortly issue a 
second and cheaper edition of Mr. J. G. Millais’ ‘‘Game 
Birds, and Shooting Sketches,” with illustrations by the 
author, and a frontispiece by Sir J. E. Millais, Bart. 


WE have received a copy of ‘‘Bourne’s Handy Assurance 
Manual ” for 1894, now edited by Mr. William Schooling. The 
volume differs from its predecessors in several important 
respects, and some of the tables in it may be found useful to 
students of demography. 


THE first volume of ‘' The Koyal Natural History,” edited 
by Mr. Richard Lydekker, F.R.S., has been published by 
Messrs, Frederick Warne and Co. It is illustrated with 
numerous coloured plates and engravings, and forms a desirable 
addition to any library. We look forward with pleasure to the 
publication of the remaining volumes of Mr, Lydekker’s im- 
portant work, a work that possesses scientific interest and has a 
high educational value. 


THE frontispiece of the July number of the Afonzst is a por- 
trait of the late Dr. Romanes. Accompanying it and a short 
obituary notice, are two stanzas from a memorial poem 
addressed by the deceased investigator to Charles Darwin, and 
embodied in a volume printed for private circulation. The 
number also contains, among other matter, a paper entitled 
“ Tne Non-Euclidean Geometry Inevitable,” by Prof. G. B. 
Efalsted; one on ‘‘ Leonardo da Vinci as a Pioneer in 
Science,” by Mr. W. R. Thayer; and another on ‘* Monism in 
Arithmetic,’ by Prof. lfermann Schubert. 


In the Fournal of Botany tor July is ‘A Tentative List of 
British Hieracia,” which affords a remarkable instance of the 
tendency to ‘‘splitting’ displayed by botanists who devote 
themselves to monographing genera or families. Hooker's 
“Student's Flora’ enumerates 10 British species of Hzeractum, 
the eighth edition of Babington’s ‘‘ Manual” 33. The present 
list comprises no less than 103 specific names, besides varieties. 
Of these species 36 are attributed to two English botanists 
who have made the genus their special study, Mr. W. R. Linton 
and Mr. F. J. Hanbury. 


As in previous years, the Photographic Annual for 1894, 
edited by Mr. Henry Sturmey, contains a number of excellent 
pictures illustrating various systems of photographic and photo- 
mechanical reproduction. Some of these illustrations are 
extremely fine. Weare specially interested in four figures re- 
produced from photographs of microscopic objects, obtained by 
Mr. Frederick Hes in a novel manner. By a method of stereo- 
Scopic illumination, not described, he has procured ‘‘ stereo- 
micrographs” showing objects in beautiful relief, and which 
greatly disparage pictures obtained with ordinary illumination. 
Plant sections, medical sections, crystals, and other translucent 
objects are found by Mr. Iles to furnish good results. Judging from 
the photographs reproduced, the method may have important 
scientific applications. Fhe text of the nal includes records 
of the progress, during 1893, of photographic chemistry, by 
Mr. C, If. Bothamley ; photographic optics, by Mr. Chapman 
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| Jones ; and an admirable summary of work in astronomical 
photography, by Mr. Albert Taylor. The Aval also con- 
tains the usual complement of articles on practical photography. 
and information on recent novelties in photographic apparatu 
appliances, and processes, 


THE first edition of the late Sir Andrew Ramsay’s well-known 
“Physical Geology and Geography of Great Britain” (Edward 
Stanford) appeared in 1863. Between then and 1878 five 
editions of the work were issued, and a sixth has just been 
published. This edition has been prepared by Mr. H. bh, 
Woodward, and his ‘‘restoration” has been admirably done. 
It is a difficult task to enter thoroughly into the spirit in which 
an investigator like the late renowned geologist indites a beok, 
but Mr. Woodward has allowed his personality to merge into 
that of the lamented author, and the result is that the work 
begins a new life in all its original freshness and vigour. More 
than thirty years ago, Sir Andrew delivered the lectures ont of 
which the book has grown. The object of the course was “to 
show how simple the geological structure of Great Britain is in 
its larger features, and how easily that structure may be ex- 
plained to, and understood by, persons who are not practised 
geologists.” Some of the author’s theoretical views have been 
called into question, but others have served to establish his 
perspicuity on geological matters. Throughout the book, how- 
ever, controversial subjects are fairly treated in the light of latter- 
day evidence. The part in which the greatest changes have 
been necessary is that referring to Archean rocks. Consider- 
able changes had to be made in order to bring this section of 
the book into touch with current opinion. Not only have such 
necessary emendations been made, but most of the more or less 
uninteresting details inserted in the fifth edition have been 
omitted or condensed. Where the author’s theories have been 
entirely controverted, the accepted views have been substituted 
for them, but opinions still sad judice have been left in their 
original form. Several changes have been made in the excellent 
little geological map which forms the frontispiece, especially in 
the northern part of Scotland. All the revision has been in 
the direction of improvement, and we have no doubt that 
numerous readers will appreciate the careful manner in which 
it has been done. 


THE additions to the Zoological Society’s Gardens during 
the past week include two Lesser White-nosed Monkeys (Cer- 
copitheeus petaurista, 6 2), a Campbell’s Monkey (Cercopithecus 
campbelli, @), a Brush-tailed Porcupine (dtherura africana) 
from West Africa, presented by Mr. W. H. Boyle; a Mona 
Monkey (Cercopithecus mona, §) from West Africa, presented 
by Mr, Charles Gardiner ; two Tortoises ( Zeste«do, sp. inc.) 
from the Aldabra Island, presented by Rear-Admiral W. R. 
Kennedy; 2 Crowned Lemur (Lemur coronatus, 9) from 
Madagascar, deposited; an Eland (Oreas canna, 6) [rom 
South Africa, a Livingston’s Eland (Oreas canna livingstoniz, 
@) from the Transvaal, two Short-toed lkedgehogs (Zrenaceus 
brachydactylus) from Somaliland, purchased ; a Thar (Capra 
jemlaica), a Japanese Deer (Cervus séika, 9), a Wapiti Deer 
(Cervus canadensis, ), born in the Gardens, 


OUR ASTRONOAHCAL COLUMN. 


VARIATIONS OF LatriTuDE.—Since 1885, the fifteen polar 
stars of which the apparent places are given in the Con- 
naissance des Temps, have been regularly observed at Lyons 
Observatory. The materials thus obtained are used by M. F. 
Gonnessiat, in the Sudletin Astronomigue (vol. xt. June and 
July 1894), for an investigation of the variations of latitude. 
The calculations show that from one maximum to the next the 
mean interval is 1185 years ; while the mean interval between 
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two successive minima comes out as 1178 years. In round 
numbers, therefore, the variation has a period of 1°18 years, 
that is, 431 days, which agrees with that found by Mr, 
Chandler. The mean amplitude of the oscillation iso“4y4. As 
to the annual variation, M. Gonnessiat is inclined to thiok that 
it has no real existence. IIe points out that one batch of 
observations discussed by Mr. Chandler, was like those made 
at Lyons, and hence refraction and errors of delineation intro- 
duce apparent annual ebanges in the results. In the case of 
observations made in the prinie vertical by llorrebow’s method, 
it is argoed that refraction would show itself in the results, not 
only by its etieets on the zenith distance of the same star in the 
course of 2 year, but also on the same day, when the connection 
between the groups observed is established. It is further 
remarked that the intensity of gravity, which determines the 
phase of the annual term, is far from being constant at any 
single place, and that its variation with the longitude does not 
appear to have been established. Tor these reasons M. 
Gonnessiat holds that it is necessary to exercise ‘‘une certaine 
reserve a l'ézard du second tezme de la formule de M. 
Chandler.”" 


PHOTOGRAVHS OF THE Moox.—At the meeting af the Paris 
-Academy of Sciences on July 9, MM.Loewy and Puiseux ex- 
hibited som+ marvellous photographs of the moon, obtained by 
means of the great conde equatorial! of the Paris Observatory. 
In the communication which accompanied the photographs, the 
advantages of multiplying good lunar photographs were pointed 
out, and the various methods employed in the work were passed 
in review. One of the enlargements on paper, shown to the 
Academy, represented the moon on a scale of 1°So metres for its 
diameter, and five lunar pictures on glass were exhibited at the 
same time. Some years would be required to mike a drawing 
showing all the details visible on one of the plates obtained 
with an exposure of abont a second. The negatives are larger 
than those ob'ained with the Lick telescope, and they bear con- 
siderable magnification without loss of definition. [ut such 
negatives cannot always be obtained. MM. Loewy and I’nisenx 
say that, of fifty or sixty evenings employed in lnnar photo- 
graphy, only four or five gave really first class results. A com- 
plete scries of negatives, tracing the moon through its phases, 
has not yet been obtained at Paris, bat what has been donc has 
furnished material forexperiments in making enlargemen’s. This 
part of the work is really as important as that of taking the 
Negatives. From the resnlts, MM. Loewy and Puiseux con- 
clude that a complete lunar atlas of the dimensions pro- 
posed by Prof. 5. P. Langley can be made by means of the 
great cows telescope at the Paris Observatory withont the cx- 
penditure of mach time and work. A comparison of the 
enlargements wi h previous representations of the same regions 
shows that real progress has been made, .\nother great step 
in advance will have been made when all the phases of the 
moon have been reproduced photographically in pictures so 
clearly defined as those just obtained. 


FUATHER CONCERNING THE NEW JODINE 
BASES. 


‘ FURTILER contribution to the chemistry of their recently 
4% discovered 1odonium bases, by Hrof, Victor Meyer and Dr, 
IJartmann, will be found in the present issne of the Serichte, 
In their two former commanications, an account of which will 
found in NATYRe, vol. xlix. pp. 442 and 467, in addition tothe 
free parent base (C,11-)g1.O1, descriptions were given of the 
todide (Call 1.1, the chtornde (Cgl1,/,1.Cl, the bromide (C,11,)y 
Tr, and the pyrochromate [ C,lI;),1), Cr,07.  Severat 
new salt® are now described, most of which erystallise well, and 
several are endowed with properties of a particularly inierest- 
ing character. The similarity to the salts of thatlinm becomes 
even more apparent as the reactions of the derivatives arc 
elaborated, Ihe hiydroxide has already been shown to be an 
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easly soluble and an alkaline substance; the carbonate is like- | 


wise soluble in water an? exhibits an alkaline reaction, and the 
halogen compounds are similar in colonr, solubility, and other 
physical properties to the corresponding thallium salts. 

The a1 rate, G,1)1.NO,, is o'tained as a white crystal- 
line precipitate when a concentrated solution of the free base 
is neutrali el with concentrated nitric acid. It is readily 
suluble in hot water, and crystallises on cooling in the form of 
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small plates or under particular conditions of concentration in 
compact spear-like erystals. {It melts at 153°-154° to a clear 
liquid which soon commences to decompose with evolution of 
gas. When larger quantities are heated they explode with 
some violence. The nitrate is also produced when the chloride 
is treated with fuming nitric acid ; upon the addition ol twice 
as much water and allowing the liquid to cool, well-formed 
crystals of the nitrate are deposited. 

The aetd sulphate, (Cg115)o1.I1SO,, is produced in solution 
when a moderately concentrated solution of the base is feebly 
acidified with concentrated sulphuric acid. Upon evaporation 
to small bulk over a water-bath and allowing to cool the salt 
crystallises in compact aggregates. 1t is so largely soluble in 
water that it cannot be recrystallised from that liquid, and in 
order to free the salt from adhering sulphuric acid the crystals 
are dissolved in the minimum quantity of aleohol and a quantity 
of ether added, which precipitates the salt in clear colourless 
crystals. {t reacts acid to litmus, and the crystals melt like 
those of the nitrate at 153°-154° to a clear liquid which decom. 
pnses at a higher temperature. 

The acetate, (Cgt!,).1.0C,11,0, has been obtained onder 
somewhat peculiar circumstances. 1t was shown in the previous 
communication that iodobenzene was attacked by caustic soda 
after agitation of the mixture for snme little time, and that the 
solntion, which contained the iodonium base, yielded a white 
precipitate with acetic acid. This precipitate consists of the 
impure acetate of the base. If the liquid is filtered immediately 
after the addition of the acetic acid, when it is quite warm 
{about 30’) owing to the heat of the reaction, the clear filtrate 
deposits erystals of the pure acetate, which melt with decom- 
position at 120°. 

The ferfodide, (Cgl1;).t.1.1,.—This interesting compound, 
analogons to the iodine addition products of the alkyl ammonium 
iodides, is obtained by mixing the iodide of the base with a 
little alcohol and triturating with an alcoholic solution of iodine. 
The combination occurs almost instantaneously with production 
of a brownish-red precipitate, which crystallises from alcohol in 
magnificent dark red, almost black, and exceptionally lustrons 
crystals which melt at 138°. 

Double saits.—The chloride forms characteristic double salts 
with mercuric chloride, gold chloride, and platinic chloride. 
Vhe mercuric chloride compound, (C,lI;)g1.Cl.tig.Cl, is 
obtained as a white precipitate upon the addition of corrosive 
sublimate solution to a solution of the chloride of the base. It 
crystallises from water in highly refractive colourless needles 
which melt at 172° with decomposition. The gold salt, 
(CglI,)ol.Cl.AnCly, obtained by precipitation with gold 
chloride, crystallises from hot water in yellow needles melt- 
ing at 134 -135° with decomposition. The platinochloride, 
((Cgll yal Cl],PtCl,, is obtained by use of chloroplatinie acid 
asa esh-coloared precipitate which is very difficnltly soluble 
even in boiling waler, and only crystallises {rom the solntionin 
microscopic needles. Its melting point is 1$4°-185°, and de- 
composition oceurs upon fusion. 

Sulphides,—\t was a point of considerable interest to ascer- 
tain whether the similarity of the iodoninm bases to thallium 
would be carried as far as the formation of insoluble sulphides. 
‘This is indeed fonnd to he the case, and the sulphides are in 
external appearance most remarkably similar to the freshly 
precipitated sulphides of lead, thallium, and antimony. When 
a solution ol the free base is mixed with ammonium sulphide a 
bright orange-red precipitate, very similar to antimony sulphide, 
is produced. If the experiment is carried ont with ice-cold 
solutions and the product is maintained at o°, the precipitate is 
qnite stable. Ifat is performed at the ordinary temperature, 
however, in a very short time the orange precipitate bezins to 
hiss and scethe, white clouds of vapour are projected out of the 
liquid,and the solid precipitate rapidly changes to a mobile oil. 
Analyses and fractional distillations show that the solid orange 
precipitate is the trisulphide of the base 


(Coll, gl. 8.5.5. (Cl ls)or 


and that this substance decomposes at the ordinary temperature 
into phenyltrisulphide and iodohenzenc. 


[(ColIs)g1],S, — 2C, 11,1 + (Calls)g53. 


The normal sulphide, (Cyl1,)gl . S . 1(Cgl1,)g has been ob- 
tained by the action of sodium sniphide, Na,>, which precipi- 
tates itas a bright yellow precipitate. tt rapidly chanyes at 
the ordinary temperature, in the same manner as the trisalphide, 
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to a colourless oil consisting of iodobenzene and ordinary 
phenyl sulphide. 
{(CgH;).1].S = 2CgH I + (CgUI5).S. 

Reduction of the free base is brought about by the action of 
sodium amalyam in the cold, a molecule of the base decom- 
posing into benzene, water, and hydriodic acid, which latter 
precipitates a second molecule of the base as the insoluble 
iodide. 

2(Cgl1;)ol . OH + 4H = (C,11;)o1 . 1 + 2C,l1, + 2,0. 

The solution of the free base precipitates solutions of the 
salts of the heavy metals exactly like amwmonia or the fixed 
alkaline hydrate-. 

The physiological action of the chloride of the base has been 
studied in detail by Dr. Gottlieb, of the Heidelberg Pharmna- 
kologisches Institut. The salt has been found to be very 
poisonons, and its mode of action upon the animal muscles, 
membranes and nerves, combines the characteristics of the 
action of lead and thallium salts with those of ammonia and 
the ammonium bases. By 18; WOR 


WOMEN AND SCIENCE. 


THis little volume is to all intents and purposes a charming 

and eloquent appeal in support of the claims ot women to 
effectual recognition in the scientific world. In reality it pur- 
poses only to give in brief outline the lives of half a dozen 
women who have rendered important service to mathematical 
science. But although brief the sketches are so clever that the 
various characters depicted conld scarcely appear more living 
or real, whilst there is not a single dull sentence to be found in 
the book. 

One of the most interesting of tbe short studies, because so 
closely connected with the present, is that of the gifted and fasci- 
nating Sophie Kowalevski, who only died three years ago, and 
who commenced her study of mathematics at the age of fourteen, 
and at eighteen married Kowalevski, ‘‘parce quwil n’était 
permis qu’aux dames de suivre les Cours des Universités !” 
Oa the presentation of three original theses, the University of 
Gottingen hastened withont further examination to confer the 
degree of Doctor of Philosophy upon her, and Iater in life she 
was appointed to a chair of mathematics in Stockholm. But 
Sophie Kowalevski was not only a gifted mathematician of | 
whom Kronecker declared ‘‘lhistoire des mathématiques par- | 
Iera comme d’une des plus rares investigatrices,” but an accom- 
plished ¢sétcrateure, and the author of numerous books, one of | 
which is entitled ‘‘ Souvenirs sur George Eliot,” whilst ‘* Les 
Souvenirs d’enfance” is described as a fine bit of psycho- 
logical study worthy of Tolstoi, or of the new ‘‘ Immortal” 
Bourget. 

The place of imagination in science, so forcibly insisted upon 
by Mr. Goschen some years ago in his rectorial address at 
Edinburgh, is beautifully put in a letter to a novelist friend 
astonished at her pursuing science and letters simultaneously. 
** People frequently regard mathematics as a dry and barren 
scicnce. In reality the pursuit of mathematics demands a 
great deal of imagination, and one of the greatest mathema 
ticians of our century said, with justice, that it is impossible to 
be a good mathematician without’at the same time having a 
touch of the poet.” 

Some sixty or seventy years earlier we read of another 
highly gifted mathematician, Sophie Germain, who at the same 
time distinguished herself by her contributions to philosophy. 
M. Kebicre tersely summarises her claims to distinction by thus 
closing his memoir: ‘‘ Pour construire la tour Kiffel, les in- 
géoieurs ont utilisé I’clasticité des mcétaux. On a inscrit sur la 
tour les noms de 72 savants; on a oubli¢é celui d’une fille de 
génie, la théoricienne de I’¢lasticité |” 

England is represented by Mrs. Somerville in a very bright 
and sympathetic little notice, whilst Italy sends her contribu- 
tion inthe shape of ‘la nobile fanciulla” Marie Agnesi, who 
Pope Benedict NIV. nominated L’rofessor of Mathematics in 
the University of Bologna, writing—‘‘It is not you who should 
thank us; on the contrary, it is we who owe all our thanks to 
you. From the most remote times Bologna has heard of people 

1} Les Femmes dans la Science.” Conférence faite au cercle Saint- 
“a le 24 Feévricr 1894, par A. Rebitre. (Paris: Librairie Nony et Cie, 
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of your sex occupying its public chairs. It belongs to you to 
worthily perpetnate the tradition.” In commenting upon this 
distinction M. Rebiére cannot resist telling us of some of the 
numerous women who have at various times held professorial 
appointments at Bologna. The list is instructive, and we 
quote it in full, for we cannot afford to admit women as fellows 
of any of our learned societies even !—‘‘ In langnages, philo- 
sophy, and theology: Priscopia Cornaro, ‘maitresse des arts 
libéraux’ ; Clotilde Tambront, hellenist, who had Mezoffanti 
as a pupil. In law: Dotta, daughter of Accurse; Biltizia 
Gozzadini, in connection with whom a pamphlet was published, 
De mulierum doctoratu ; the two sisters, Bettina and Novella 
Calendrini. It appears that Novella was so beautiful, that it 
was necessary, in order to avoid distracting the students, to 
draw aslight curtain between her and the andience. In natural 
science and medicine: Alexandra Gigliani, Maria Petraccini, 
Anna Manzolini, and Sybille Mecrian. The latter, who was a 
German, went to study insects at Surinam ; she published an 
important work, and left her collections to the School of 
Bologna. In physics and mathematics: Laure Bassi, who 
married Dr, Verati, and who whilst teaching physics during 
forty years was a model wife and mother ; the two astronomers, 
Thérése et Madeleine Manfredi, sisters of the Director 
of the Observatory, who published a volume entitled ‘ As- 
tronomy for Women.’” 

The bust of Marie Agnesi was subsequently placed by 
Cardinal Dumini in his gallery of distingnished Lombards, and 
on her tomb these words were inscribed: ‘‘ Fille remarquable 
par sa picté, sa science et sa bienfaisance.” 

We are introduced to a very different woman and mathe- 
matician in the person of Madame la Marquise du Chatelet, the 
friend of Voltaire, and whom the Prince Royal of Prussia 
familiarly addressed as Vénus Newton! 

M. Rebiere tells us that she had preserved, in spite of her 
studies, ‘‘une certaine frivolité. Son gotit pour la parure et 
les diamants ctait trés vif. Et puiselle riait de si bon cceur aux 
marionnettes!” But whilst indulging in diamonds and puppet- 
shows, the Marchioness found time to translate Newton’s 
‘* Principia” from Latin into French, and produced besides 
numerous learned memoirs, one of which, ‘‘ Institutions de 
Physique,” was dedicated to her sons in words which, although 
written more than a century and a half ago, might have been 
uttered yesterday—‘‘ J’ai toujours pensé que le devair le plus 
sacré des hommes étaitede donner & leurs enfants une éducation 
qui les empéchat dans un age plus avanceé de regretter leur 
jeunesse, qui est le seul temps oti l’on puisse veritablement 


| s’instruire.” We find her returning to the same theme in a little 


essay, ‘‘ Traité du bonheur,” a curious mixture of feelings re- 
flecting very vividly the varying moods of this remarkable 
woman :—‘* Nous n’avons rien a faire en ce monde qu’a nous 
procurer des sensations agréables,” she writes; whilst on another 
page we read, in an eulogistic commentary on the benefits of 
study more especially to women—‘‘(Juand, par hasard, il s’en 
trouve quelqu une née avec une ame assez levee, il ne lui reste 
quel'étude pour la consoler de toutes les exclusions et de toutes 
les dépendances auxquelles elle se tronve condamnée par état,” 
M. Rebicre does not omit to include amongst his memorable 
women Elypatia, with whose memoir the volume in fact opens, 
In conclusion, M. Rebicre devotes a couple of pages to sug- 
gestions for the making of a book which we fancy would be 
with difficulty kept within the modest limit of eighty pages, 
which the little pamphlet before us embraces. ‘* Un livre a 
faire’? remains, says M. Kebicre, in which the influence direct 
and indirect exerted by women on the progress of science might 
be recorded, a book catholic enough not only to include the 
savantes professionnedles, but the stuples curteuses or amateurs 
in science, amongst which George Sand finds a place, the 
collaboratrices, and finally those whose munificence and public 
spirit have earned for them the well-deserved title of Jes 
protectrices, instances of which we in this country have 
fortunately little difficulty in recalling. But possibly the most 
eloquent tribute which bas ever been paid to any woman, and 
which might appropriately have found mention in M. Kebiere’s 
little volume, is that which was so pathetically inscribed by 
John Stuart Mill on the first page of his essay on ‘‘ Liberty.” 
We are glad to learn that meanwhile M. Rebitre is compiling 
a second and more elaborate volume in which women’s relation 
to science will be discussed, upon which subject M. Rebiére 
asks us to mention that he will gratefully receive any notes and 
suggestions. G. C, FRANKLAND. 
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THE ELECTRIFICATION OF AIR 


$1. THAT air can he electrified either positively or nega- 
tively is obvious from the fact that an isolated 
spherule of pure water, electrified either positively or nega- 
tively, can 0¢ wholly evaporated inair.? Thirty-four years ago 
it was pointe] ont sy one of us* as probable that in ordinary 
Natural atmos; heric con litions, the air for some considerable 
height above the earth’s surface is elec- 
tribed,‘ and that the incessant variations 
felectrostatic force which he had observed, 
nigute after minute, during calms and 
ght winds, aod often uoder a cloudless 
sky, Were due to motions of large quan- 
tities of positively or negatively electrified 
air in the immediate neighbourhood of 
the place of observation, 
§ 2. It was proved * by observations in 
the Old College of Glasgow University 
hat the air was in peneral negatively 
-lectritied, not only indoors, witbin the 
11 lecture room" of Natural Philosophy, 
ut also in the out-of-doors space of the 
College Court, open to the sky, though 
closed ar und with high bnildings, and 
between it and the top of the College 
Tower. The Old College was ia a some- 
what low situation, surrounded by a 
densely-crowded part of a preat city. 
Inthe new University buildings, crown- 
ing a hill on the western boundary of 
Glasgow, similar phenomena, though with 
less general prevalence of negative elec- 
tricity in the air, have been observed, both 
indoors, in the large Bute Hall, and in 
many other smaller rooms, and out-of- 
door-, in the court, which is somewhat similar to the courts 
of the Old College, but much larger, It is possible that 
the negative electricity found thirty ycars ago in the air 
uf the Old College, may have been due to its situation, 
surrounded by houses with their fires, and smoking factory 
chimneys. In the New College much of the prevalence 
of negative electricity in air within doors bas, however, been 
found to be due (o electrification by the burning lamp? used 


1A Paper by Lord Kelvio, P.R.S., and Mr, Magnus Maclean, read at 
the Royal Society on May 31. 

+ thi den nstrates an affirmative answer to the question, Cana molecule 
of a gas be charg S with electricity ¥(J. J. Vhomson, ‘ Recent Researches in 
tlectricity and Magnetism,” § 3%, p. 53)and shows that the experiments re- 
ferred to as pointing to the opposite canclusion are tobe explained otherwise. 

Since this was written, we tind in the Electrical Review of May 18, on 
P. $71, ina lecture hy lib Thomson. the following :— It is known that 
as we teave the surface of the earth and rise in the air, there 1s an increase 
01 positive potential with respect tothe ground. . . + Jtis pot clearly proven 
that a pure gas, rarefied or not, can receive and convey acharge. {If we 
tmasnea haryged drup of water suspended in air and evaporating, it follows 
teat, unless the charge be carried off in the vapour, the potential of the drop 
w mld rise steadily as ity surface diminished, and would heconic infinite as 
the deep disappeared, unless the charge were dissipated before the complete 
drying up of the drop by dispersion of the drop itself, or conveyance of elec- 
tricaty by its vapour, The charge would certainly require to pass somewhere, 
and might teave the air and vapour charged.” 

It is quite clear that ‘ must" ought to he substituted for ‘’ might" in 
this last tine. Thus the vagueness and douhts expressed in the first part of 
he quoted statement are annulled by the last three sentences of it. 

2 Even in fair weather the intensity of the electric force in the air near 
te carth's surface is perpetually fluctuating. The speaker had often ob- 
served it, eepe tally during calms or very light breezes from the east, vary- 
ing from q Daniel's clements per foot to three or faur times that amount 
daring afew tiuutel, and returning again as rapidly to the lower amount. 
More freyuentiy he had observed variations from about 30 to about 40, and 
bak again, relurring in wicertain periods of perhaps about two munutes. 

(Sere gratual variations cannot but be protuced by clectrified masses of 
ar er cloud, flmting by the locality of observation.“—Lord Kelvin’s 

Fle“tromtatics and Magnetism,” art. xvi. § 232. 

* The out-of-doors air potential, as tested by a portable electrometer in 
an open place, or cven by a water-dropping nozzle outside, two or three feet 
feom the wal ¢of the lesture ron, was generally on these occasions postive, 
an\ the earth's surface itecl{ therefore, of course, negauve—the ¢ unmon 
fave weather condition—wh! h Iam furced to conclude isdue toa paramount 
influeme Of poutive ci tricity in higher regions of the air, notwithstandipy, 
te negative clectneny of the air in Che bower stratum near the earth's sur- 
fave. On the two or three occasion) when the sn-duor atmospheric clectricity 
was fount positive, and, therefore, the surface of the floor walls and ceding 
Hegative, the potential outede was certunl psitive, and the earth's surface 
ue -of-doors negative, as aeial in fine weather "~—JSbid. § 300. 

=e 5 Md. 2, 4 aly § Tbhud. $4 2i)6-300, 

“ Blectntwas on of Air by Combution,” Magous Maclean and Makita 
Goto, Phi uwphieal Society of Glogow, November 20, 1889: ‘ Electrifica- 
tae of Aur by Water Jet,” Magnus Maclean and Makita Gato, PAtlo- 
sopical Magazine, August 1890, 
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with the quadrant electrometer ; and more recent observations 
with electrification by flame absolutely excluded, throw doubt 
on the old conclusion, that both in town and country negative 
electrification is the prevailing condition of natural atmospheric 
air in the lower regions of the atmosphcre, 

§ 3. The electric ventilation found in the Old College, and 
described in § 299 of ‘‘ Electrostatics and Magnetism,” accord- 


To electric 


Tae 


SO & wy tw ww 
ONE METRE 


1) ii) eo ww 40 


Bitcomet 


ing to which air drawn through a chink, tess than 3-inch wide, 
of a slightly open window or door, into a large room, showed 
the electrification which it had on the other side of the chink, 
whether that was the natural electrification of the open air, or 
positive or negative electrification produced hy aid of a spirit 
lamp and electric machine in an adjoining room, has been tried 
again in the New College with quite corresponding results, It 
has also been extended to the drawing in of electrified air through 
a tube to the enclosure represented in Fig. 1 of the present 
paper ; with the result that the water- dropping test indicated in 
the sketch, amply sufficed to show the electrification, and verify 
that it was always the same as that of the air outside. When 
the tube was filled with looscly packed cotton-wool the clectri- 
fication of the entering air was so nearly annulled as to be 
insensible to the test. 

§ 4. The object proposed for the experiments described in the 
present commuaication was to find ia small unchanged portion 
of air could be electrified sufficiently to show its electrification 
by ordinary tests, and could keep its electrification for any con- 
siderable time ; and to test whether or not dust in the atr is 
essential to whatever of clectrification might be observed in such 
circumstances, or is much concerned in it, 

§ 5. The arrangement for the experiments is shown in the 
diagram, Tig. 1. AA is a large sheet-iron vat inverted on a 
large wooden tray nh, lincd with lead. By filling the tray with 
water the air is confined in the vat. There are two holes in the 
top of the vat; one for the watcr-dropper c, and one for the 
charging wire », Both the water-dropper, and the charging 
wire, ending with a pin-point as sharp as possible, are insulated 
by solid paraffin, which is surrounded bya metal tuhe, as shown 
in half size io Fig. 2. To start with they were supported by 
pieces of vulcanite embedded in parafin. But it was found that 
after the lapse of some days (possibly on account of azone 
generated by the incessant brush discharges), the insulation had 
utterly failed in both of them. ‘The vulcanite pieces were then 
taken out, and solid paraffin, with the mctal guard-tube round 
it to screen it from elcctrically influcncing the water-dropper, 
was substituted. This has proved quite satisfactory : the water- 
dropper, with the flow of water stopped, holds a positive or a 
hegative charge for hours. 

§ 6. A quadrant electrometer 1. (described in ‘' Electrostatics 
and Maynetism ” §§ 346-353) was sct up on the top of the vat 
near the water-dropper, as shown in Vig, 1. It was used with 
lamp and semi-transparent scale to indicate the difference of po- 
tential between the water-dropper and the vat. ‘Ihe sensibility 
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of the electrometer was 21 scale divi.ioas (half-millimetres) per 
volt, and as the scale was 90 centimetres lonz, difference of 
potentials up to 43 volts positive or negative, could be read by 
adjusting the metallic zero to the middle of the scale. <a fric- 
tional plate-electric machine was used, and by mcans of it, in 
connection with the pin-point, the air inside the vat could be 
electrified either positively or negatively. 

§ 7. The vat was fixed in position in the Apparatus Room of 
the Natural Philosophy Department of the University of Glas- 
gow on Iecember 13, 1893, and for more than three months the 
air inside was left undisturbed except by discharges from the 
pin-point through the electrifying wire, and by the spray from 
the water-dropper. Thus the air was becoming more and more 
freed of dust day by day. Yet at the end of the four months we 
found that the air was as easily electrified, either positively or 
hegatively, as it was at the beginning ; and that if we electrify 
it strongly by turning the machine for half an hour, it retains a 
considerable portion of this electrification Lor several hours. 

§ 8. Observations were taken almost daily since December 13 ; 
but the following, taken on February 8, March 12, and April 23, 
will serve as specimens, the results being shown in each case by 
acurve. <At all these dates the air must have been very free 
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from dust. Both during the charging and during the observa- 
tions the case of the electrometer and one pair of quadrants are 
kept metallically connected to the vat. During the charging 
the water-dropper and the other pair of quadrants were also kept 
in connection with the vat. Immediately after the charging 
was stopped the charging-wire was connected metallically to the 
outside of the vat, and left so with its sharp paint unchanged in 
its position inside the vat during all the observations, 

§ 9. Curve. February 8, 1894.—The friction-plate machine 
was turned positive for half an hour. Ten minutes after the 
machine stopped the water-dropper was filled and joined to 
one pair of quadrants of the electrometer, while the other pair 
was joined to the case of the instrument. The first reading on 
the curve was taken four minutes afterwards, that is, fourteen 
minutes after the machine stopped running (18 volts). 

Curve 2, March 3, 1894.—The friction-plate machine was 
turned positive for five minutes. The water-dropper was filled 
and joined to the electrometer immediately after the machine 
stopped turning. The spot was off the scale, and nine minutes 
elapsed before it appeared on the scale. The first reading on 
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the curve was taken one minute afterwards, or ten minutes alter 
the machine stopped tuning (35°25 volts). 

Curve 3. March 12, 1894 —A Voss induction machine was 
joined to the charging wire, and run by an electric moror for 
four hours nineteen minutes. A test was applied at the be- 
ginning of the run to make sure that it was charging negatively ; 
and a similar test when it was disconnected from the charging 
wire in the vat showed it to be still charging negatively. The 
water-dropper was joined to the electrometer, and the spot 
appeared on the scale immediatcly. The first reading on the 
curve was taken half a minute after the machine was disc :n- 
nected (30°65 volts). 

Curve 4. April 23, 1894.—The friction-plate machine was 
turned positive for thirty seconds, with water-dropper running 
and joined to the electrometer. Twenty seconds after the 
machine stopped the spot appeared on the scale, and the read- 
ing one anda half minutes after the machine stopped turning 
is the first point on the curve (7°3 volts). 

Curve 5. April 23, 1894.—The friction-plate machine was 
turned neyative for thirty seconds, with the water-dropper run- 
ning and joined to the electrometer. Ten seconds afterwards 
the spot appeared on the scale, and the reading seventy seconds 
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after the machine stopped turning is the first point on the curve 
(7°6 volts). 

The curves show, what we always found, that the air does 
not retain a negative electrification so long as it retains a 
positive. We also found, by giving equal numbers of turns to 
the machine, that the immediately resulting difference of poten- 
tial between the water-dropper and the vat was greater for the 
negative than for the positive electrification; though the 
quantity received from the machine was probably less in ibe 
case ol the negative electrification, because the negative con- 
ductor was less well-insulated than the posilive. 

§ 10. On March 21, two U-tubes were put in below the edge 
of the vat, one on enher side, so that it might he possible to 


filled with smoky air. 


' air into the vat. 


blow dusty, or smoky, or dustless airintothe vat. To one tube 
was fitted a blowpipe bellows, and by placing it on the top ofa 
box in which brown paper and resin were burning, the vat was 
Again, several layers of cotton-wool 
were placed on the mouth of the bellows, so as to get dustless 
The bellows were worked for several hours 
on four successive days, and we found no appreciable difference 
(1) in the ease with which the air could be electrified by dis- 
charges from the wire connected to the electric machine, and 
(2) in the length of time the air retains its electrification. 

But it was found that, as had heen observed four years ago 
with the same apparatus,’ with the water-dropper insulated and 
connected to the electrometer, and no electrification of any 
kind to begin with, a negative electrification amounting to four, 
five, or six volts gradually supervened if the water-dropper was 
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kept running for 60 or 70 minutes, through air which was dusty, 
or natural, to begin with. It was also found, as in the observa- 
tions of four years ago, that no electrification of this kind was 
produced by the dropping of the water through air purified of 
dust. 

The circular bend of the tube of the water-dropper shown in 
the drawing was made for the purpose of acting as a trap to 
prevent the natural dusty air of the locality from entering the 
vat when the water-dropper ran cmpty. 

8 11, The equilibrum of electrified air within a space enclosed 
hy a fixed bounding surface of conducting material presents an 
interesting illustration of elementary hydrostatic principles. 
The condition to be fulfilled is simply that the surfaces of equal 
eleetric ‘‘ volume-density" are surfaces of equal potential, tf we 
assume that the material density of the air at given temperature 
and pressure is not altered by electrification. This assump- 
tion we temporarily make from want of knowledge; but 
it is quite possible that experiment may prove that it is 
net accurately true; and itis to be hoped that experimental 
investigation will be made for answering this very interesting 
question. 

§ 12, For stable equilibrium it is further necessary that the 
electric density, rf not uniform throughout, diminishes from the 
hounding sirface inwards. ence, if there is a portion of non- 
electrified air in the enclosure it must be wholly surrounded by 
electrified air. 

§ 13. We may form some idea of the absolute value of the 
electric density, and of the electrostatic force in different parts 
of the enclosure, in the clectrifications found in our experiments, 
by considering instead of our vat a spherical enclosure of dia- 
meter intermediate between the diameter and depth of the vat 
which we used. Consider, for example, a spherical space 
enclosed in metal of 100 cm. diameter, and let the nozzle of the 
water-dropper be so placed that the stream breaks into draps at 
the centre of the space. The potential shown by the electro- 
meter connected with it, Leing the difference between the 
} otentials of the air at the boundary and at the centre, will be 
the difference of the potentials at the centre due respectively to 
the total quantity of clectricity distributed through the air and 
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the equal and opposite quantity on the 
inner boundary of the enclosing metal; 
and we therefore have the formula :— 
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nye where V denotes the potential indicated by 
: the water-dropper, a the radius of the 
spherical hollow, and p the electric density j 
of the air at distance r from the centre. 

Supposing now, for example, p to be con- 
stant from the surface to the centre (which 

may be nearly the case after long electri- 
fication as performed in our experiments), 
we find V = 37pa*; whence p = 3V/2xa*. 

To particularise further, suppose the 
potential to have been 38 volts or 0°127 
electrostatic c.g.s. (which is less than the 
greatest found in our experiments) and 
take a= 50 cm. : we find p = 2°4.107%, 
The electrostatic force at distance r from 
the centre, being *m pr, is therefore equal 
to 10°4r, Tlence a small body electriiied 
with a quantity of electricity equal to that 
possessed by a cubic centimetre of the air, 
and placed midway (7 = 25) between the 
surface and centre of the enclosure experi- 
eoces a force equal to 2°4.10°%.25, or 
6 x 107, or approximately 6.107° grammes 
weight. This is 4°S per cent. of the force 
of gravity on a cubic centimetre of air of 
density 1,$00. 

§ 14. Ilence we see that, on the suppo- 
sition of electric density uniform through- 
out the spherical enclosure, each cubic 
centimetre of air experiences an electro- 
static force towards the boundary in simple 
proportion to distance from the centre, and 
amounting at the boundary to nearly to 
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per cent. of the force of gravity upon it; and electric forces 
of not very dissimilar magnitudes must have acted on the 
air electrified as it actually was in the non-spherical en- 
closure used in our experiments. If natural aw or cloud, 
close to the ground or in the lower regions of the earth’s 
atmosphere, is ever, as in all probability it often is, electrified 
to as great a degree of electric density as we have found it 
within our experimental vat, the natural electrostatic force 
in the atmosphere, due as it is, no doubt, to positive electricity 
in very high regions, must exercise an important ponderomotive 
force quite comparable in magnitude with that due to difference 
of temperatures in different positions. 

It is interesting to remark that negatively electrified air over 
negatively electrified ground, and with non-electrified air above 
it, in an absolute calm, would be in unstable equilibrium ; and 
the negatively electrified air would therefore rise, probably in 
large masses, through the non-electrified air up to the higher 
regions, where the positive electrification is supposed to reside. 
Even with no stronger electrification than that which we have 
had within our experimental vat, the moving forces would be 
sufficient to produce instability comparable with that of air 
warmed by the ground and rising through colder air above. 

§ 15. During a thunderstorm the electrification of air, or of 
air and the watery spherules constituting cloud, need not be 
enormously stronger than that found in our experiments. This 
we see by considering that if a uniformly electrified glcbe of a 
metre diameter produces a difference of potential of 38 volts 
between its surface and centre, a globe of a kilometre diameter, 
electrified to the same electric density, reckoned according to 
the total electricity in any small volume (electricity of air and 
of spherules of water, if there are any in it), would produce a 
difference of potential of 38 million volts between its surface 
and centre. In a thunderstorm, flashes of lightning show us 
differences of potentials of millions of volts, but not perhaps of 
many times 38 million volts, between places of the atmosphere 
distant from one another by half a kilometre. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Tire Council of the Owens College has, on the recommendation 
of the Senate, made the following appointmeots to Fellowships 
in the College :—Bishop Berkeley—Dc. A. W. Crossley in 
Chemistry, A. EI. Jameson in Engineering ; Honorary Research 
—Wilmot Ifolt, junr., in Chemistry. 

MR. ANDREW J. ITERRERTSON, of Edinburgh, has been 
appointed Lecturer on Geography at the Owens College, Man- 
chester, in succession to Mr. Yule Oldham. 
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American Fournal of Mathematics, vol. xvi. 3. (Baltimore : 
July 1894.)—A class of uniform transcendental functions, by 
Dr. T. Craig (pp. 207-220), gives another mode of forming a 
certain transcendental function first introduced hy M. Picard 
(Comptes Nendus, 1878), and which does not seem to have been 
subsequently discussed. M. G. Humbert (pp. 221-253), writing 
**Sur les surfaces de Kummer elliptiques,” after mentioning that 
Cayley’s ¢etrahedrofd is a particular case of a Kummer surface 
with six double points, applies himself to the problem of 
determining whether any other of these surfaces possess similar 
properties,—Mr. Basset contributes a memoir on the deforma- 
tion of thin elastic plates and shells (pp. 254-290). The 
Origin of the investigation appears to be the dissatisfaction 
Mr. Basset has felt with Mr. Love's treatment of the theories of 
thin plates, shells, and wires in the second volume of his book 
on ‘* Elasticity.” 


Jahrbuch der k. k. geclog. Reichsanstalt Wien. Ba. xiii, Weft 
gand4, March 1S$94.—Al|thongh Graz is one of the few localities 
in the Central Alps in which paleozoic strata are present contain- 
ing good fossils, the exact age of these strata and their parallelism 
with the Silurian and Devonian strata of extra-Alpine regions 
have remained uncertain. The richly fossiliferous Coral-limestone 
of the Graz succession was determined as mid- Devonian by Suess, 
Stache, and others. Eloernes, on the other band, thought it 
[Lower Devonian. Now, for the first time, the Corals have heen 
made the subject of a detailed study.—Dr, K. A. Penecke con- 
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tributes a paper to the Jwiréuch, ‘‘On the Devonian strata of 
Graz,” in which he proves that the ‘‘ Coral limestone ” and the 
“ Calceola horizon "’ immediately above it are the uppermost 
bed of the Lower Devonian series. The age of the palzozoic 
strata of Graz ranges, according to Dr. Penecke, from the 
oldest Silurian to the youngest Devonian, and may possibly 
include a part of the Lower Coal Measures. —The monograph of 
the Raib] strata, by Baron von Wohrmann, marks a consider- 
able advance in our knowledge of Alpine Trias. The author’s 
previous papers on the Raibl fauna in North and South Tyrol, 
have paved the way forthis general paper. All the Raibl lacies 
known in the Alps are described, the species contained in 
them reviewed, the indications of the geographical conditions 
discussed, and comparative references made to extra-Alpine 
seas in the same period. The subject is one of the most com- 
plex, but its treatment is searching, concise, and exhaustive. 
We note, almost with relief, the entire absence of the speculative 
method and wordy argument too [frequently seen of late in 
matters concerning the Alps. 

Bd xliv. Heft 2, June 1894.—‘‘On the newer literature of the 
Alpine Trias,” by Dr. A. Bittner. The personal and polemical 
tone of this paper renders it somewhat remarkable. By way of 
reviewing the terminology and literature of the Alpine Trias, Dr. 
Bittner exposes scathingly the fashion of new name-giving on 
insufficient grounds, the prejudice and obstinacy with which a 
Name once given is apt to be retained, and the danger to 
science of subsequent attempts to modify the original meaning 
of a name, and prop a deservedly falling fabric. The writings 
of Mojsisovics are those which specially come under the whip. 
We are told, for example, that in studying ‘‘ the Cephalopoda 
of the ITallstadt Limestone,” one of the greatest works of 
Mojsisovics, we must read everywhere—instead of Medi- 
terranean Trias, Alpine Trias; instead of Juvavic horizon, 
Noric horizon ; instead of Noric horizon, Ladinian horizon ; 
the author of the work himself having entirely departed from 
the geological conceptions for which the names were created ! 
Dr. Bittner’s paper is, to say the least, breezy; but, on the 
principle of the old proverh, ‘* It’s anill wind, &c.,” there is no 
doubt it will have a healthful effect in blowing away some of 
the cobwebs of tradition trom a study which nature had already 
made so difficult and so fascinating. 


SOCIETIES AND ACADEMIES, 
Lonpon, 


Royal Society, May 10,—''The Composition of At- 
mospheres which Extinguish Flame.” By De, Frank Clowes, 
Professor of Chemistry, University College, Nottingham. 

The statements usually published, as to the proportion of 
carbon dioxide in air necessary to extinguish a candle flame, 
vary widely. The present investigation was undertaken with 
the object of fixing the minimum proportion of carbon dioxide 
and of nitrogen gas, which, when wingled with air, will ex- 
tinguish flame ; and with the further object of ascertaining also 
the minimum proportion of each of these gases, which is 
necessary to extinguish the flames of different combustible 
substances, including those of certain gases. 

The method of experimenting, which was devised, prevented 
the introduction of errors arising from the incomplete mixture 
of the gas with the air, from the solubility of carbon dioxide in 
water, and frooi the effect of carbonic dioxide produced from 
the fame during its combustion. The proportions of gas and 
air in the mixtures used were checked by analysis and were 
shown to be accurate, and duplicate experiments agreed in 
their results closely. 

A preliminary series of experiments proved that, within the 
wide limits selected, the extinctive proportion of carbon dioxide 
was independent of the size of the flame of any particular 
combustible which was introduced into the mixture. 

An extended series of experiments was then made to ascertain 
the minimum extinctive proportion of carbon dioxide for flames 
of very various description. The results arrived at showed 
that the flames of very different combustibles which were burnt 
from wicks, required a strikingly similar proportion of carbon 
dioxide in the air for their extinction, Thus the percentave of 
carbon dioxide necessary for the extinction of the Hames of the 
following combustibles were: for ahsolute alcohol, 14; for 
methylated alcohol, 13 ; for paraffin oil, 15 ; for mixed colza and 
petroleum, 16; and tor a candle, 14. 
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The extinctive proportions of the gas fur the flames of various 
gases burnt from a jet, on the other hand, showed wide dif- 
ferences. The minimum percentages of carbon dioxide gas in 
air required for the extinction of the various flames of gases 
were as follows: for hydrogen, 58; for carbon manoxide, 
24; methane, 10; ethylene, 26; and for coal-gas, 33. These 
oumbers show no relation, as they might have been expected 
to do, to the volume of oxygen necessary for the combustion of 
th- different gases. 

A second series of experiments was then undertaken to ascer- 
tain the minimum proportion of nitrogen which must be added 
to the air in order to render it extinctive of the various flames 
already specified. It was found necessary in every case to add 
nitrogen in larger proportion than carbon dioxide to the air, in 
order to secure the extinetion of a flame. The superior ex- 
Uinetive power of carbon dioxide over that of nitrogen is 
prubably connected with its higher specific heat, and with its 
greater density. 

Characteristic differences were noticed between the behaviour 
of wick-fed flames and flames supplied with gas from a jet, 
during the process of their extinction. The wick-fed flame 


gradually diminished in size until it ultimately dwindled away. | 


The gas-fed flame, on the other hand, rapidly fwereased in 
dimensions, at the same time becoming more aad more pale ; 
and it beeame so pale at last as to be often visible with diff- 


eulty, so that it was not easy to mark the moment of its | 


extinction. Probably the extinetion of both classes of flames 
was primarily due to the lowering of their temperatures. In 
the case of the wick-fed flames, however, the reduction of their 
temperature led to the diminution of the supply of gaseous and 
vapourous fuel tothe flame, and the flame ultimaiely died 
because it was starved. In the case of gas-fed flame the supply 
of fuel, being independent of the flame, was maintained, and 
the flame perished from lowering of temperature only; in its 
effort to obtain an adequate supply of oxygen in the diluted 
air, however, it expanded its surface, and it thus undoubtedly 
hastened the reduction of temperature which led to 
extinction, 

The very high proportion of carbon dioxide in air which is 
necessary for the extinction of the hydrogen flame has received 
an important and interesting application. One of the most 
serious troubles to wbich the miner is exposed when using his 
safety-lamp, is the extinction of its flame by air containing 
carbon dioxide. In most mines the lamp cannot be relighted 
with safety, since a naked flame would cause danger in the 
possible presence of inflammable gas. The loss of the flame 
therefore implies the necessity of the miner moving in darkness 
often through a considerahle distance to a place where the wick 
may be relighted without risk. The safety-lamp for delicate 
and accurate gas-testing, whieh has been already described by 
the author | A’oy. Soc. roe. vol. lii. p. 486), provides the means 
of avoiding this inconvenience and possible danger. Without 
opening this lamp it ean be made to burn either an ordinary vil- 
flame alone, ora hydrogen flame alone, or both these flames 
may be madeto hurn side by side. Ifthe miner is approach- 
ing a part of the mine in whieh the proportion of carbon dioxide 
may be extinctive of his oil-flame, he would turn on the hydrogen- 
flame as an auxiliary. If the oil-flame becomes extinguished, he 
has proof that he has entered air containing at least fifteen per 
cent. of carbon dioxide; but he can withdraw from it with his 
hydrogen-flame still burning, and in purer air the hydrogen- 
flame will at once rekindle the wick and give him his illumina- 
ting flame once more. Under certain cireumstances he might 
even with afety pass though the foul air, and in a simular way 
reyain his ol flame, It is even possible to arrange the 
hy Iregen-jct * close to the wiek, that the oil-flaime is more or 
less perfectly maintained by the hydrogen-flame even in the 
presence of much earbon troxide. 

The question has been raised whether it is safe to enter air 
whieh con‘ain cien) carbon dioxide to extinguish a eandle- 
fame. Thif queftion is usually answered in the negative. Tsut 
recent experiments made by J K. Wilson (sfmer. Journ, Pharm, 
50, No, (2), @rem to prove that rabbits can breathe for an hour 
with entire immunity trom harm or even discomfort air containing 
25 percent. of admixe! carbon dioxide, and that when the air 
emma Soper cent. of the gal iti! by nomeans immediately fatal 
{oarathi whieb is immersed in it Nowaircontaming 15 per 
cent. of carbon dioxide at once extingwisl es an ordinary eandle- 
flame or oil-tlame, Ilence it aype rs that air may contain a 
conswerebly larger proportion of carbon dioxide than that which 
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is necessary to extinguish the flame of a lamp or candle, and | 
yet be competent to maintain life when it is breathed. This , 
statement is fully supported by experiments made by Dr. Angus | 
Smith, as well as by the experience of miners and others. | 

The following conclusions may be drawn from the experiments 
referred to above :— 

(1) That the extinction of a fame depends not only upon the 
guantity but also upon the gia/fty of the extinetive gas present 
in the air; carbon dioxide uniformly exerting a more powerfully 
extinctive effect than nitrogen, 

(2) That wick-fed flames burning different combustibles show 
a remarkable uniformity in the minimum proportion of anex- 
tinctive gas in air necessary for their extinction. 

(3) That this nniformity is not shown by flames fed by a gas 
hurning from a jet; and no simple relation is apparent in the 
ease of the gas-fed flames between the proportion of oxygen 
present in the diluted air and the proportion of oxygen re- 
quisite for the complete combustion of the gas. 

(4) That the hydrogen flame requires fur its extinction the 
presence in air of a very high proportion of extinctive gas; it 
may therefore be advantageously used as an auxiliary flame 
for maintaining an oil-flame in the foul air of a mine or 
other locality. 

(5) Since an ordinary eandle-flame or oil-flame is extin- 
guished by the presence of about 15 per cent. of carbon dioxide 
in air, and air containing over 25 percent. of carbon dioxide has 
been breathed with perfect safety for more than an hour, the 
extinction of an ordinary oi!- or candle-flame in any particular 
atmosphere must not be taken as proof that that atmosphere ; 
contains so much carbon dioxide as to be dangerous to life when 
it is breathed. 

(6) A more satisfactory indication of the presence of a 
dangerous proportion of carbon dioxide is furnished by the 
change of colour of the hydrogen flame from reddish to bine- 
grey. This change begins when 2 per cent. of carbon dioxide 
is present in the air; it becomes very pronounced as the pro- 
portion of the gas present increases. When 30 per cent, or 
upwards is present the fame is of a pronounced blue colour and 
also increases in height with the increased proportion of the gas, 
to an extent which is easily measured on a scale. 


May 3t.—'' Note on the Possibility of obtaining a Unidiree- 
tional Current to Earth from the Mains of an .\Iternating” 
Current System.” By Major P. Cardew. 


June 21.—‘‘Degencrations consequent on Experimental 
Lesions of the Cerebellum.” By Dr. J. S. Risien Russell. ' 
The paths which degenerate after ablation of one lateral lobe 
of the cerehellum, and after extirpation of its middle lobe, 

are diseussed in this paper. 

Degenerated fibres are found in all the peduncles on the same 
side after the former operation, and in the superior peduncle o| [ 
the opposite side. The position oecupied hy these degenerated 
fihres, in this pedunele, is that of fibres which degenerate in both 
superior peduncles after the cerebellum has been divided into. 
two lateral halves by a mesial incision. The degenerated fibres 
in the superior peduncle of the side of the lesion decussate in- 
the posterior quadrigeminal region, and pass to the opposite red 
nucleus and optie thalamns, Those fibres which degenerate in” 
the middle peduncle pass chiefly to the grey matter of the 
opposite side of the pons. Of the fibres which degenerate i 
the inferior peduncle, the majority oecupy the lateral region o 
the medulla, becoming more and more scattered as they pai 
down. These can no longer he said to form a tract below the 
level of the superior pyramidal decnssation ; bnt a few scat» 
tered fibres occupy the antcro-lateral region of the cervical 
cord, beyond which none can be traced. Degenerated fibres 
pass to both inferior olives from this peduncle ; but no well 
marked tract to the opposite inferior olive was found. 

Alter catirpation of the middle lobe of the cerebellum, 
degenerated fibres were found in all the peduneles, Those in 
the superior peduncle decussate in the region of the posterior 
corpora quadrigemina, and terminate in (he opposite red nueleus. 
The degenerated fibres in the middle peduncle behave much a5 
do those which result from ablation of one lateral Jobe of the 
cerebellum ; and the same may be said with regard to the 
degenerated fibres in the inferior pedunele. ' 

No degeneration was found in the fillet, posterior longitudinal 
bundles, pyramids, ascending root of the filth nerve, the roots 
of the cranial and spinal nerves, and in the spinal cord, forming 
an antero-lateral tract throughout its whale length. 
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Physical Society, June 22.—Prof. W. E. Ayrton, F.R.S., 
Past-President, in the chair. —Captain Abney, before exhibiting 
his photographs of flames, demonstrated that a candle flame 
contains solid particles hy passing a beam of polarised light 
thongh it, the track of the beam through the flame being clearly 
seen in one direction, whilst in adirection at right angles it was 
practically invisible. The same thing was also shown by pass- 
ing the light through a turbid liquid. Photographs of argand 
and candle flames with pencils of sunlight and electric light 
passing through, were then exhibited showing similar pheno- 
mena. Several series of photographs of flames of candles and 
various forms of gas-burner taken with diminishing exposures 
were then shown In order to illustrate the different luminosities 
at different parts ofthe flame. Those taken with long exposures 
showed the bright parts nearly equally white, but as the time of 
exposure diminished only the most luminous portions were 
recorded on the plate. From the photographs the author con- 
cluded that when used with a slit as a photometric standard the 
argand burner was unsuitable, for portions of different luminosity 
come into view whenthe slit is approached or receded from. 
The ordioary fish-tail burner was better in this respect. 
Questions were asked and remarks made by Prof. S. P. Thomp- 
son, Prof. Perry, and Mr. Trotter, in reply to which Captain 
Abney said dropped shutters with slits from one inch to one- 
sixteenth inch wide had heen employed, and some of the 
exposures were only a few thousandths of asecond. The dis- 
placement caused when the ob‘ect was not stationary could 
easily be allowed for when the velocity of the shutter was 
koown.—Prof. O. Ilenrici read a paper on an elementary 
theory of planimeters. Considering the generation of areas by 
the motion of straight lines, the author defined the sense in which 
such areas are to be taken. Choosing the positive sense of a 
line O T of variable length as outwards from the centre O 
about which it turns, and the positive direction of rotation as 
counter-clockwise, the following rule for determining the sense 
of an area was given. Imagine yourself standing ata puint P, 
and looking along the positive sense of O T, whilst it passes 
over P, then the area near P will be swept out in @ positive sense 
if OT crosses you from right to left, otherwise it will he 
negative. Applying this rule to closed curves of any shape, it 
was shown that if T goes once round the boundary, any area 
outside the curve was necessarily swept over as many times in 
the negative sense as in the positive sense, therefore these areas 
cancelled, and also that the sense of any partofan area depends 
on the sense of its boundary. Passing on to the consideration 
of areas generated bya line (or rod) of fixed length, which 
moves anyhow in a plane and returns to its initial position, 
Prof. HWenrici showed by taking instantaneous centres, that the 
same rule regarding the sense of the areas holds, and that the 
area generated by the roc is equal to the difference between the 
areas of the two closed curves traced by its ends. In the parti- 
cular case where one end of the rod moves forwards 
aod backwards along the same path the area swept out by the 
rod is equal to that of the closed curve traversed by the other end. 
This is the theory of Amsler’s planimeter, for the area of the 
curve whose boundary is traversed by the tracer is the same as 
that swept out by the rod carrying the tracer when the pole is 
outside the closed curve. By resolving small motions of the 
rod in two component parts, a translation parallel to itself, ant 
a rotation about the point in which the plane of the registering 
wheel cuts the rod, the author showed: that the areas swept out 
by the translations were registered by the wheel, whilst the sum 
of those generated during the rotations cancel. Cases where 
the pole is inside the curve were next considered, and the con- 
stant then to be added to the wheel reading determined. 
Instead of registering the translation by a wheel whose axis is 
parallel to the rod, a knife-edged wheel which slides and turns 
freely on an arm perpendicular to the rod would serve the same 
purpose. Thisis the principle of Iline and Robertson’s plani- 
meter, In the actual instrument, however, the arm is inclined 
at about 10° to the rod, and is therefore inaccurate, In the 
“hatchet” planimeter a bent rod terminates at one end ina 
tracing point, and at the other in a convex knife-edge or 
“*keel,”’ whose plane contains the point. The area of the curve 
whose boundary is traversed by the point is approximately equal 
to twice that of the sector included between the initial and final 
positions of the rod. . The approximation results from the fact 
that the area of the curve traced by the keel is not zero. At 
the meeting the question of reducing the area of the keel curve 
was discussed at some length, the author showing that in the 
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case of a curve symmetrical about a line, it was possible to 
reduce this area practically to zero. Even for unsymmetrical 
curves one could obtain a symmetrical one of double the area 
by drawing a line, cutting the curve, and supposing the area 
turned over about this line. Prof. Perry inquired if the author’s 
conclusion was that the ‘‘hatchet”’ planimeter and the Hine and 
Robertson instrument were inaccurate? If so, he was at a loss 
to understand why the latter gave results more nearly correct 
than Amsler'’s. Mr. Blakesley pointed out that if both arms of 
a jointed planimeter be simultaneously moved over curves the 
total reading should give the sum of the two areas traced out if 
taken in the proper senses. Mr. A. P. Trotter directed atten- 
tion to an article by the inventor of the ‘‘hatchet”’ in the 
current number of Zngineering. Wr. Macfarlane Gray said he 
had examined the proof given in Lugincering, and found no 
error. Tle then showed how the Amsler planimeter could be 
explained in a simple geometrical manner by drawing radial 
lines through the pole and intersecting the curve. Moving the 
tracer along these radii added nothing tothe area; motion along 
the arcs was the important component. Mr. O. G. Jones and 
Prof. Thompson also took part in the discussioo.—Mr. F. W. 


Hill made a communication on the ‘‘hatchet” plani- 
meter. In this paper the author takes a point within 
the area to be measured, and divides the area into 


elementary triangles with this point as apex. The tracing 
point of the planimeter is then supposed to start from the apex 
and trace out one of the triangles. The inclination between 
the initial and final positions of the “hatchet ” is then expressed 
in terms of the angle at the apex, the radius vector, and the 
length of the planimeter. By expanding and integrating the 
expression, it is shown that twice the area between the initial 
and final position of the planimeter, after tracing all the tri- 
angles, is represented by an infinite series of terms, the first 
of which is the area of the curve, the second is proportional to 
the moment of inertia of the area about the point, the third pro- 
portional to its first momentabout the same point. The higher 
terms are usually small enough to be neglected. Starting the 
tracer at the centroid of the area canses the third term to dis- 
appear, and the second has its minimum value, so that this is 
the starting-point recommended. The magnitude of the errors 
caused by neglecting the various terms are discussed in some 
detail. Inthe author’s opinion, the instrument can never be 
strictly accurate ; hut usually the errors are within the limits of 
observation. Prof. Henrici did not agree with the statement 
that the instrament was necessarily inaccurate, and thought 
geometry might aid analysis to find the proper starting-point. 
For a symmetrical curve he had shown that a point existed, 
starting from which the area traced by the hatchet end was 
zero. Dr. Macfarlane Gray thought Prof. Hearici’s latterfargu- 
ment was vitiated by his figure not being correctly drawn ; but 
this Prof, Ulenrici disputed. Mr. O. G. Jones said Prof. 
Henrici’s construction was not obvious, for the cusp curves 
traced by the ‘hatchet end depended on the starting-point. 

Mr, Yule suggested that by shortening the planimeter it might be 
possible to bring the third and second terms of Mr. IIill’s 
formula into greater prominence, and, by going round the 
curve more than once, determine the first and second moments, 
—A paper on a new integrating apparatus, by Mr. A. Sharp, 
was taken as read. The paper describes an improved 
form of harmonic analyser, giving the amplitude and epoch of 
eacb constituent term, the mechanism of which is an inversion 
of that described in a communication made to the Society on 

April 13. Numerous drawings accompany the paper, showing 
the various parts in detail. The mechanism is also shown to 

he applicable for integraphs, and by suitable modification may 
be employed for mechanically integrating differential equations 
of various forms, A paper on magnetic shielding by a hollow 

cylinder, by Prof. Perry, and another on ‘‘ Clark’s cells,” by Mr. 

S. Skinner, were postponed, 


Geological Society, June 20.—Dr. Wenry Woodward, 
F.R.S., President, in the chair.—On deep borings at Culford 
and Winktield, with notes on those at Ware and Cheshunt, by 
W. Whitaker, F.R.S., and A. J. Jukes-Browne. Four borings 
at Cullord, Winkfield, Ware, aud Cheshunt were described in 
detail, so far as the specimens examined would permit ; these 
were few in the case of Culford, but many from the other 
borings. The interest of the Culford boring centred in its 
striking the Palwozoic floor at the small depth of 6373 feet ; 
but the age of the slaty rocks cannot be determined. Although 
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only 20 miles east of Ely, no Jurassic rocks exist, and the 
Lower Cretaceous: series is only about 32 feet thick, the beds 
differing greatly from those of Cambridgeshire, hut resembling 
those of the same age in the Kichmond boring. The Winkfield 
boring 34 mies west-south-west of Windsor) was remarkable 
for having been successful in obtaining water from the Lower 
Greensand, and for the great depth (1243 feet) to which it was 
carried for this purpose, the Gault being unusually thick. The 
boring at Ware was for the first time described in detail, and 
former accounts were corrected from specimens preserved by 
the New River Company. By this means, and with the as- 
sistance of Mr. W. Ifill, the authors were able to give a fairly 
complete account of the rocks, and to determine the limits of 
the divisions of the Upper Cretaceous series. They denied the 
existence of Lower Greensand at this locality. Of the horing 
at Cheshunt a complete account was given, based on information 
and specimens supplied by Mr. J. Francis, the cagineer of the 
New River Company. The paper concluded with a tabular 
view of all the borings in the East of England, showing the 
level below ordnance datum at which the Palzozoic floor occurs 
incach. The President, Prof, Boyd Dawkins, Prof. Judd, and 
Mr. Topley spoke upon the subject of the paper, and Mr. 
Whitaker briefly replied. —The Bargate Beds of Surrey and 
their microscopic contents, by Frederick Chapman. This was 
an attempt to correlate the Bargate Beds of Guildford 
and its vicinity with the members of the Lower Greecn- 
sand as known elsewhere in the south-east of Eng- 
land. Mr. T, Leighton, Prof. Judd, Mr. Whitaker, Dr, 
G. J. llinde, Mr. Topley, and Prof, T. Rupert Jones offered 
some remarks upon the paper.—On deposits from snowdrifts, 
with special reference to the origin of the loess and the pre- 
servation of mammoth-remains, by Charles Davison. When 
the temperature is several degrees below freezing-point, snow 
recently fallen is fine and powdery, and is easily drifted by the 
wind. If a fall of snow has been preceded by dry frosty 
weather, the interstitial ice in the frozen ground is evaporated, 
and the dust so formed may be drifted with the snow and 
deposited in the same places. The snowdrifts as a rule are 
soon bardened by the action of the sun or wind, and the dust is 
thus imprisoned in the snow. As the snow decays, by melting 
and evaporation, a coating of dust is extruded on the surface of 
the drifts, and, increasing continually in thickness as the snow 
wastes away, is finally left upon the ground as a layer of mud, 
which coalesces with that of previous years, The deposit so 
formed is fine in texture, unstratified, and, as experiments show, 
mica-flakes included in it are inclined at all angles to the 
horizon. The author described several such deposits both in 
this country and in the Arctic regions ; and suggested (1) that 
the loess is such a deposit from snowdrilts, chiefly formed when 
the climate was much colder, but still very slowly growing ; (2) 
that mammoths suftocated in snowdrilts are subsequently em- 
bedded, and their remains preserved in the deposits trom them ; 
and (3) that the ground-ice formation of Alaska, &c., is the 
remains of heavy snowdrifts when the coating of earth attained 
a thickness greater than that which the summer heat can 
eltectually penetrate. Mr. Davison's theory did not find much 
support. During the discussion upon it, Mr. Oldham said that 
he happened to have a personal acquaintance with the deposits 
left after the melting of snow ant with the loess. The former 
were found in sheltered spots on the ridges of the 1 limalayas, 
which are annually covered with snow, but (so far as his ex- 
perience went) they were denser and more compact than the 
true loess; they were, in fact, dried muds, while the true loess 
wasadust, In the hills of the western frontier of India, where 
loess was largely developed and sull in course of formation, the 
ditnbution, surface-contour, and constitution showed it to be a 
wind-tibwn dutt deposit, though it passed into deposits which 
hal teen rearranged by water. Part of this lay at altitudes 
where "now fell each year, but it was equally well and typically 
dew oped beliw the level at which snow usually fell, and where 
it was not prece led by a long frost nor lasted long enough to 
form extensive rif Vle did not think that the true loess 
could originate from the solid niatter left by melling snow, and 
1 could certainly be firmed withant the aid of snow. rof. 
Islake, Prof. Hoyd Dawkins, and Jr. W, F. 1fume also spoke. 

Addjnons to the fauna of the Olenediust-zone of the north- 
west Ilighlands, by 1). N. Peach, F.K.S. New material 
obtained by the officers of the Geological Survey having been 
placed in the author's hands, he was enabled to add information 
concerning the species of Olenel/uv jreviously described by him 
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(O. Lapworth:) ; he also described a new variety of this species, 
three new species of the genus, a new subgenus of O/enellus, 
and a form provisionally referred to Bathynofus. We discussed 
certain theoretical points based upon the study of the remains 
described in the paper, and stated that these make it probable 
that the dispersal of the Olenellids was from the Old World 
towards the New, Dr. Hicks and Dr. G. J. Ilinde spoke upon 
the subject. —Questions relating to the formation of coal-seams, 
including a new theory of them: suggested by field and other 
observations made during the past decade on both sides of the 
Atlantic, by W. S. Gresley. A number of new facts were 
described, and the bearing of these and of previously recorded 
facts upon the origin of coal was discussed, special reference 
being made to the Pittsburgh coal, Ile maintained that thi 
evidence pointed to the formation of coal on the floor of an 
expanse of water, by vegetable matter sinking down from float: 
ing ‘‘islands "* of vegetation, which may have been of very large 
size, and enumerated cases of ‘such ‘‘islands” or ‘‘ rafts”? of 
vegetation which have been described as existing in modern 
times. —Observations regarding the occurrence of anthracite 
generally with a new theory as to its origin, by the same author, 
After discussing Dr. J. J. Stevenson’s theory of the origin of 
anthracite, the author described the nature and mode of occur- 
rence of the anthracites of Pennsylvania, and gave his reasons 
for concluding that the de-bituminisation of coal was not pr 
duced by dynamic metamorphism during mountain-building, bu 
rather by previously-applied hydrothermal action, He furthe 
discussed the applicability of his theory to other cases of an 
thracite,‘including that of South Wales and Ireland. In the 
disenssion that followed, Prof. Boyd Dawkins pointed out thi 
the anthracite-felds of South Wales and of Ireland are exactly 
in those places where the coal-seams have suffered most from 
crushing and faulting, and that therefore there is distinctly a 
connection between the exertion of dynamical force and the 
anthracitic condition. This also applies to the Irish fields, In 
some cases a coal-seam can be traced into an anthracite seam, 
In his opinioa the author's views would not explain the prese 
of anthracite in this country.—The igneous rocks of 

neighbourhood of Builth, by }lenry Woods.—On the relation 
of some of the older fragmental rocks in north-west Caernarvon 
shirc, by Prof. T. G. Bonney, F.R.S,, and Miss Catherine Av 
Raisin, In a recent paper on the felsites and conglomerati 
between Bethesda and Llanllyfni, North Wales, it was argue 
that, in the well-known sections on either side of Llyn Pada 
a great unconformity separates the rocks into two totally distinc 
groups. The authors of the present communication discus 
at the outset the great physical difficulties involved in th 
hypothesis ; a subject which, in their opinion, was passed ove 
too lightly by the author of that paper. They further affirmed, 
in the course of a description of the sections, which are most 
clear and afford the best evidence :—(t) That the strike in both 
the supposed rock-groups is generally similar. (2) That th 
same is true of the dips. (3) That very marked identity 
lithological characters may be found in rocks on either side 
the alleyed unconformity, specimens occasionally being practi: 
cally indistinguishable. (4) That in no case, which has been 
examined, can any valid evidence be found in favaur oi 
the alleged unconformity, and that in the one, which & 
supposed to to the most satisfactory proof of it, the facts a 
wholly opposcd to this notion. Prof, Blake, Dr. fic 

and Mr, Whitaker discussed these views, and Prof. Bon 
replied. 


Royal Microscopical Society, June 20.—Mr. A, W.B 
nett in the chair—])r, J, 1. Talmage described his method 
mounting and staining the brine shrimp, -Irtanta ferftlis.—Dr 
W. 11. Dallinger called attention to a stereoscopic photomicro: 
graph of injected muscle which had been presented by Dr. W, 
C, Borden. —Dr. Dallinger exhibited and described a new form 
of mechanical stage for the microscope, which had been produced 
by Messrs. Swilt. Further remarks were made by the chairman, 
Messrs. Comber, Swift, More, and Beck.—Mr. J. IT. Marve 
described a method of mounting opaque objects so that the 
could be moved in all directions whilst under examination. — 
Mr. T. Comber read a paper on the unreliability of certain 
characters generally accepted for specific diagnosis in the NDiato 
mace. <A discussion ensued, in which the chairman, Prof, ¥. 
J. Vell, and Mr. J. Badeock taok part.—Prof. Hell gave s 
réstemeé of Mr. F, Chapman’s sixth paper on the Foraminifera of 
the Gault of lrolkestone, 
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Royal Dublin Society, June 20.—D>:. W. Frazer in the 
chair.—Dr. Telford Smith and Prof. D. J. Cunningham, F.R.S., 
gave a lantern demonstration of two microcephalic brains. One 
of these weighed 352 grammes ; the other 559 grammes. The 
authors contrasted these specimens with the brains of the ape 
and the quadruped. The cerebrum in each had not passed in 
its development beyond the quadrupedal stage. The initial 
growth disturbance must therefore have occurred about the 
fourth month of foetal development. With the aborted occi- 
pital region there was associated a marked convolutionary dis- 
turbance. The arrangement of the gyri and sulci did not cor- 
respond with that present at any period of fcetal life. It resem- 
bled the simian more than the human type ; and what was most 
remarkable was the mixture of low-ape and high-ape characters. 
In some respects, therefore, the convolutionary pattern re- 
sembled that of a baboon, and in others that ofa chimpanzee or 
an orang. The authors referred to the various theories which 
had been put forward to account for the condition, and upon the 
whole seemed to favour that of Karl Vogt, although the argu- 
ments they bronght forward were of a totally different character. 
The results at which the authors have arrived will shortly appear 
in the Society's Zransactions. 


PARIS. 


Academy of Sciences, July 9.—M. Loewy in the chair.— 
The death of M. Mallard, member of the Mineralogy Section, 
was announced.—On the photographs of the moon obtained 
with the great come’ equatorial of the Paris Observatory, by 
MM. Loewy and Puiseux. (See our Astronomical Column.)— 
On some of the work done at Nice Observatory, by M. Perrotin. 
In connection with photographic exploration, the author ob- 
serves that, in the sky regions examined, (1)the number of new 
asteroids (magnitudes 7-13) is much less than the number 
previously known ; (2) only in the case of asteroids of the 13th 
magnitude are more now discovered than had been previously 
observed ; (3) the total number of asteroids increases with de- 
creasing magnitude as far as the 12th mag.—On new derivatives 
from benzoylbenzoic acid, by MM. A. flaller and A. Guyot.— 
Experimental production of the contagious peripneumonia of 
cattle by the aid of cultures. Demonstration of the specific 
character of Pnevmobacillus liguefaciens bovis. 


the virulent agent in contagious peripneumonia is an ordinary 
microbe, and (2) this microbe is the Preumobacillus liguefacicns 
bovis. —Comparative researches on the products of the com- 
bustion of lighting-gas given by an Argand burner and an Auer 
burner, by M. N. Gréhant. The combustion products from the 
Auer burner yielded evidence of the presence of carbonic oxide 
to the extent of 1 in 2580, those from the Argand burner a trace 
only, estimated at 1 in 75,000,—Special images of the sun given 
by the simple rays corresponding to the dark lines of the solar 
spectrum, by M. 11]. Deslandres. The author gives the first re- 
sults of a study of the surface layers of the sun by means of 
images formed by light from selected parts of the spectrum.— 
On the calorific radiations included in the luminous part of 
the spectrum, by M. Aymonnet. The following canciusions 
are deduced from a study of thespectra given by the Bourbouze 
and Drummond lamps and by the sun: (1) the eye does not 
perceive all the radiations between the red and violet ; (2) the 
eye is not acted on by rays intercepted by water; (3) when 
the medium between the radiant source and the measuring 
apparatus contains water, there is an imperfect concordance 
hetween the distribution of heat and that of light in the same 
region of the spectrum ; (4) the bright lines or bands which 
we can observe in a spectrum are only those or a part of those 
which pass through water.—On the polarisation of light diffused 
by roughened surfaces, by M. A. Lafay.—On the relation 
between the density of a saline solution and the molecular 
weight of the dissolved salt, by M, Georges Charpy. The 
density of a saline solution augments proportionally to the 
molecular concentration if it be admitted that the molecular 
weight of water at o° is about 3x18. he densities of equally 
concentrated solutions of analogous salts are nearly proportional 
totheir molecular weights. —On a newglucosane, lwvoglucosane, 
by M. Tanret.—Syntheses by mieans of cyanacetic ether. 
Phenyleyanacetic ethers, by M. ‘l. Klohb.—On_paraphtha- 
lodicyanacetic ether, by M. J. Lacher.—On pine tar, by M. 
Adolphe Kenard.—The quantitative composition of creosotes 
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from beech and oak, by MM. A. Béhal and E, Choay. Beech- 
wood creosote is richer in guaiacol than that from oak.—Inur- 
ing ferments to antiseptics and the influence of this hardening 
on tbeir chemical work, by M. J. Effront.—The nature of 
onychomycosis, demonstrated by culture and by inoculations, 
by M. J. Sabrazés.—On the coexistence of the sternum with 
the shoulder-girdle and Iungs, by M. Alexis Julien. The steraum 
varies ia its composition, form, and texture, in its development 
and even in its connections. Notwithstanding this great varia- 
bility, certain constant features may be distinguished. The 
sternum always coexists with the shoulder-girdle and lungs, that 
is to say, all vertebrates which have a sternum have also lungs and 
shoulder-girdles, but the converse is not true. —On the insertion of 
the membrane of Corti, by MM. Coyne and Canniew.—Oa 
the topography of the attached urethra, studied on sections of 
frozen subjects, by M. L. Testut.-—On the measurement of 
the absorption of water by roots, by M. Henri Lecomte.—On 
the petrographic nature of the summit of Mont Blanc and the 
neighbouring rocks, by MM. J. Vallot and L. Dupare. 


BERLIN. 

Physical Society, June 1.—Prof. du Bois Reymond, Pre- 
sident, in the chair.—Prof, Konig described a repetition of H. 
Miiller’s experiments on the part of the retina in which the 
sensation of light takes its origin, using, however,monochromatic 
light. Miiller, as is well known, had localised it in the rods 
and cones by observing that the shadows cast by the blood- 
vessels of the retina execute movements, when the source of 
light is moved (Purkinje’s experiment), which correspond to 
the distance between the blood-vessels and the layer of rods and 
cones. Prof. Konig had repeated the measurements on the 
normal eye of Dr. Zumft, whose constants he had accurately 
determined, using four kinds of monochromatic light, namely, 
that of the lithium line in the red, of the D sodium line, of the 
thallium line, and of the line F. He found as a result of fifteen 
separate determinations that the distance of the light-perceiving 
elements of the retina from the blood-vessels which give the 
shadows varies with the varying wave-lengths of the different 
lights, a result which can only be explained on the basis of 
Young’s theory of colour-vision.—Dr. H. du Bois spoke on the 
changes of resistance of a bismuth spiral in a powerful mag- 
netic field. This change, discovered by Lord Kelvin, had been 
measured in the case of bismuth in a magnetic held whose 
maximum strength was 12,000 C.G.S., and the curve of re- 
sistance in the field, compared with that of the resistance out- 
side the field, was found to be at first concave upwards and then 
straight. ‘The resistance in the field of maximum strength was 
1°7 of that in zero field. The speaker, using some very powerful 
electromagnets which he had recently exhibited to the Society, 
and which gave an intensity of 38,000 C.G.S., had, in con- 
junction with Dr. Henderson, measured the resistance of spirals 
of pure bismuth, and found that the curve pursues a further 
straight-line course, so that the resislance in the field of greatest 
intensity is three times as great as in a field of zero intensity. 
The measurement of the resistances ina magnetic field at differ- 
ent temperatures had yielded interesting results. In weak fields 
a rise of temperature increased the resistance: in stronger fields 
the effect was less, and became zero ina fieldof 7ooo C.G.S. 
In still stronger fields tne resistance of the warm spiral was less 
than that of the cold. The experiments have so far been car- 
ried on only for temperatures between o° and 25°, but will be 
pushed further up to 100’,—Dr. Pringsheim described an in- 
genious procedure by means of which he had succeeded in 
obtaining positives of old manuscripts on which old and faint 
characters were obscured by newer and dark writing. The 
positives weic obtained by a combination of several photo- 
graphs, and showed only the older and fainter characters in 
sharp and clear definition. 

June 15.—Prof. von ITelmholtz, President, in the chair.— 
Prof. von Bezold gave an address in memory of Prof. A. Kundt, 
the Vice-President of the Society, recently deceased, in which 
he dwelt upon his scientific labours, and in particular upon his 
distinguished efforts as a teacher. 


New SourH WALES, 


Royal Society, May 2.—Prof. Anderson Stuart delivered 
the presidential address. He gave a detailed account of the 
poison of Ornithorhynchus paratovus and of the poison of the 
‘* Bush-tick,”’ and alluded to that of the Australian varieties of 
the spider-genus Lathrodectus. After describing the present 
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favourable state of the arrangements for an expedition to one of 
the South Sea atolls, 10 realise the suggestion of Darwin to bore 
ani bring up a core, and thus probably settle the question of 
the origio of the atall, he announced that, acting on hehalf of 
the Committee of the British Association, he hal secured the 
Inan of a damond drill from the Government of New South 
Wales. He also spoke of the artesian water supply of the 
colony in reference to the probable limits of its supply, and 
favoured the naming after Darwin of some place in the Blue 
Mountains associated with Darwin's visit. He then reviewed 
certain questions of present importance in the colony, such as 
the disposal of sewage, the characters of sewer-air, and the back- 
ward conditiin of sanitary legislation in the colony, &e. The 
Society is maintaining its position very well, in spite of the 
present extremely alverse circumstances of the colonies. The 
officers and council were elected for the ensuing year, Prof. R. 
Threlfall being President. 


Linnean Society, May 30.—Prof. David, President, in 
the chair.—Notes on the methods of fertilisation of the Goode- 
wtacez, hy Alex. G. Hamilton. Three species of Sezvola, ane 
of Sedérera, and one of Arnnonta were dealt with. The writer 
¢ mcluded that although there is an elaborate cantrivance in the 
tirst four for securing cross-fertilisation by the aid of inseets— 
which was described in detail—yet, if that fails, self-fertilisation 
oceurs. Arusonia was said to he anomalous in its methods, 
The process of fertilisation in the three allied orders—Zole- 
fracez, Goodentacez, aod Campannlacez—was contrasted, and 
it was shown that the same end is secured by widely different 
adaptations of the same organs.—On three highly ornate 
hoomerangs from the Bulloo River, N.S.W., by R. Etheridge, 
junr. —Note on the tertiary fossils from Tall Sound, New 
Guinea, by Prof. Ralph Tate. The author's observations were 
based on an examination of the specimens in the Macleay 
Museum, ohtained during the voyage of the Chevert, These 
were reported on by the late Rev. J. E. Venison-Woods 
(P.L.S., S.S.W. 1878, ii. (2), pp. 125 and 267), who referred 
them ‘‘to a very recent tertiary formation, much newer than 
any of the Murray River or Western Victorian beds.” The 
author concurred in this view, but pressed for a more recent 
origin than that implied by Tenison- Woods—even Pleistocene. 
Some critical observations on the specific determination of the 
specimens were given—a matter of some difticnlty in most cases 
by reason of their imperfect condition.—On the morphology of 
the muscles of the shoulder-girdle in monotremes, by W. J 
Stewart McKay. The author has found a clavicular deltoid 
present in both Aehtdna and Orntthoriyn-chits ; also a pectoralis 
quartus, teres minor and subclavius, The teres major is single 
in bath forms; the sub-scapularis of great extent. Much 
a'tentinn has heen given to the nervous system, and elaborate 
dissections have becn made to trace out ‘the latent cutaneous 
nerve of the thorax " (Patterson) and its communication with 
the intercostal nerves.—Iescription of anew Australian snake 
ly 1. Douglas Ogilby. The habitat of the new species ( /foflo- 
erhalus cattii, which differs mainly from //. fallniiceps, 
Gonth., in having 21 series of scales round the body instead of 
only 15, appears to he the central district of N.S.W., whereas 
Hi. pallificep isa North Queensland form, —Fishes new or rare 
onthe Australian coasts. By aie R. Waite. The fishes 
dealt with were froin Maroubra, N.S.W., and are either new 
to Australia or of exceedingly rare occurrence, and with two 
exeptions obtainel for the first time on the coasts of this 
colony The species mentioned are :—/ules argenteuc, Ben- 
nett, chernthurius triostesus, Linn., sere whilelregtt, sp. nov., 
Nemew yproncutt, Gmel., Schedophilus maculatus, Gunth., 
(Ai pretotn beronriggt, Vennett, Solenognathus hardin ki, 
oray, S. sporne ome, Gunth., Ivenantin filrcanda, Guath., 

VW. mofen , Wollard, andl Leftrephaiee. The author expressed 
he opinion that .S few® wathus fa ciatu , Gunth,, is not 
wecifically distinct from .5. spire 1 auis.— Description af a 
ew mite beloneings to the genus Aeferofuc found in wasps’ 
iecta, by W. OW. Froggatt. ‘The name /feterepu alastore 

propored for a mite whieh has been found in great 
nuiWers im the clay neste of the solitary wasp, <f/a for 

wim, Saw, in the neghbourhood of Sydney. The 
geyvel female has an immet*e globular abdomen eight 
tines ‘he length of the Weal and thorax combined, -OQn 
the medie of attachiient of “he leives oar fronds to the 

Aex in Gloss, with reMark® on the relation of the 

weret to its alliet, by K. Lehervdze, an., with note on the 
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stratigraphieal distribution of Glossopterts in Australasia, by 
Prof. T. W. Edgeworth David. The fossil plant Glossopteris, 
which formed the predominant type of swamp vegetation in 
Eastern Australia during the Permo-Carhoniferous Period, when 
the productive coal-measures were being formed, has left records 
of its former presence almost invariably in the form of leaves 
only. Only two authentic cases have heen recorded of Glossop- 
terts leaves having ever been found attached to any kind of 
stem, previous to the discovery of the specimen found near 
Mndgee by Mr. J. C. McTaggart, which makes the third speci- 
men ever discovered, and which was described by the anthors, 
The specimen shows that some variety, at all events, of Glossop- 
torts in Australia had somewhat the form of a dwarf tree- fern, 
with a caudex, or stem, at least six inches in length, and sur- — 
mounted by a clamp of closely packed fronds to the number o- 
about eight. ‘The fronds, as proved by the scars on the caudex, 
were not placed ona verticil, but spirally on the caudex. They 
are sessile, not petiolate as in the case of the specimen described 
by Prof. Dana from Tllawarra.—Mr. Hedley read the following 
note :—‘* From the throat of a Ralls pectoratts Mr. J. Av 
Thorpe of the Australian Museum extracted the snail } now 
exhibit. This is a specimen of Chlorttis jercisensis, Quoy and 
Gaimard, a species common in this neighbourhood, whase 
almost adult and uninjured shell measures tS mm. in diameter, 
and which weighed, shel] and animal together, 1°26 grammes. — 
When found by Mc. Thorpe, to whom 1 am indebted for bath 
facts and specimen, the snail was quite dead; as a test IT 
immersed the animal in strong spirits without inducing contra 
tion ; since, however, its consumer had heen killed forty hours 
earlier, the suffocation of the molluse was to be expected. The 
bird was shot at Randwick, near Sydney, on May 19, 1894, hy 
Mr. Newcomhe, Deputy Registrar-General. In enumerating 
‘Means of Dispersal,’ Darwin observes (‘Origin of Species,’ 
6th ed. p. 372): ‘A bird in this interval [eighteen hours] might 
easily be blown to the distance of 500 miles, and hawks are 
known to look out for tired birds, and the contents of their tarn 
crops might thus readily get scattered.’ In view of the abo 
incident, this suggests a means whereby the geographical range 
of jerzvisensis might be considerably extended.” 
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VATHEMATICAL GEOLOGY. 


Popular Lectures and Addresses by Sir William 
Thomson (Baron Kelvin), P.R.S., LL.D., DCL, & 6. 
In three volumes. Vol. II. “Geology and General 
Physics.” With illustraticns. NATURE Series, pp. 
x. + 599, with index. (London and New York: Mac- 
millan and Co., 1894.) 


ay Rs handy republication of the lighter scientific 

utterances of Lord Kelvin was begun in 1889, with 
the volume reviewed in NATURE (vol. x}. p. 433), was con- 
tinued in 1891, with a volume on “ Navigational Affairs,” 
and is now concluded for the present by a volume, 
nominally the second of the series, which deals mainly 
with Geological Dynamics, or the application of the 
physical sciences to the past history of our planet, and 
likewise includes such later addresses on general physical 
topics as were not included in the volumes already 
issued, 

The preliminary remarks appropriate before reviewing 
utterances of leaders in science, were made in connection 
with the first of the series (vol. xl. p. 433), and need not 
now be repeated; we will enter straight upon a sum- 
mary, and perhaps an occasional slight criticism, of the 
contents. 

The first paper is a little article on dew, wherein it is 
pointedoutthat the protectiveaction conspicuously exerted 
on vegetation by invisible aqueous vapour is due not to its 
“athermancy,” as Tyndall imagined, and as text-books 
teach, but to its infinite heat-capacity. The temperature 
of bodies which cool only from the surface cannot fall 
below the point at which dew is being deposited upon 
them ; and naturally the moister the air the higher is this 
said point. 

Then comes a brief note,a kind of text or starting- 
point for many subsequent addresses, in which the 
extreme doctrine of geological uniformity is brietly 
refuted. The refutation consists in the simple arith- 
metical calculation, that if the observed gradient of 
temperature in the earth’s crust had been uniform for, 
say, twenty thousand million years back, the amount of 
heat that must have flowed out from it into space in that 
time would be enough to heat the whole earth ten thou- 
sand centigrade degrees, unless it were made of material 
very different from surface rock, or unless fresh quantities 
of heat had been generated by chemical action. In any 
case, allowing for these possibilities to the uttermost, the 
past temperature would have been at some such date 
so excessively high that *fs0 facfo no approach to uni- 
formity of other conditions could possibly be maintained 
or contemplated. 

In this simple argument the “mathematics” is but 
little more severe than that needed in what the author 
later on (p. 240) calls “a simple effort of geological cal- 
Culus,” whereby it is estimated that 1° per 30 metres is 
the same as 1000° per 30,000 metres ; or (a fairer com- 
parison) that quoted on p. 86, that a deposit at the rate of 
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onc inch per century demands ninety-six million years for | 


the deposition of the stratified rocks; yet the simple 


. . } 
argument may well be held as more conclusive and 
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convincing than an appeal to Fourier and the laws of 
distribution of temperature in a cooling sphere. For this 
reason: an immediate application of Fourier to the 
gradient of temperature observed in the earth’s outer 
skin is liable to all the uncertainties attaching to very 
violent extrapolation both in space and time; it has to 
assume that the sole operative cause is conduction of 
heat, and always has been conduction of heat, up to a 
certain past date deduced from the data as the era of 
reckoning. 

Now, it is quite possible to hold that the main mass of 
the earth consists of metal, chiefly iron, and that the 
heat, observed in the damp skin or coat of rust on which 
we live and into which we bore, is being generated de 
nove by the rusting action still going on. 

The heat generated by the oxidation of a pound of 
iron is (1 estimate) sufficient to warm an equal mass of 
rocky material something like three thousand centigrade 
degrees ; so that small confidence can be felt, by those 
who are impressed with the probability of a meteoric 
view of the earth’s origin, in refined calculations as to 
successive distributions of temperature in a simply 
cooling globe started in a molten condition and left to 
radiate into space undisturbed. 

But it is to be observed that the argument of Lord 
Kelvin contemplates the possibility of fresh generation 
of heat, but maintains that nevertheless at some by no 
means infinitely distant date the obvious physical con- 
ditions of the earth’s surface must have been extremely 
different from what they are now. 

The doctrine of extreme uniformity, which at one time 
was undoubtedly held by some leading geologists, is now 
however abandoned, a result due most likely in large 
measure to the author’s calculations and reiterated argu- 
ments; and the only reasonable hesitation which can now 
be felt is as to how far the numerical data available, 
from observations hitherto made in the earth’s outer 
skin, are sufficient for fixing an upper limit to the age of 
the earth: especially since these underground ther- 
mometer-readings are likely to be disturbed by local 
and by general chemical action at considerable depths. 

The author suggests borings in the African deserts, 
where moisture is less prevalent than elsewhere, and it 
may be that observation of underground temperature 
there conducted will be productive of valuable infor- 
mation ; but it is unlikely that these data have already 
been obtained. 

Whatever hesitation may still rationally be felt as to 
the acceptance of the author's numerical estimate of the 
earth’s age—and he is careful to allow ample margin 
when he extends the more strictly estimated ten million 
into a possible hundred million years~yet the reception 
of his calculations by contemporary palzontological and 
stratigraphical geologists, as summarised in a controver- 


_ sial address on Geological Dynamics in this volume, will 


probably be surprising to a more fully informed posterity, 
Instead of beartily welcoming fresh light on the subject 
of the earth’s past history, from an unexpected quarter, 
they scem to resent interference from what they are 
pleased to consider “outside,” and their most able 
advocate, Prof. Huxley, accepts a brief to repel the 
intruder, 

The quotations made by Lord Kelvin from Playfair, 
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from Lyell, from Darwin, and from writers of text-books, 
are evidences of the natural though exaggerated re- 
action into scientific uniformitarianism, from the ancient 
legendary prescientific cataclysmal period, when every- 
thing was done ina hurry,and a week was an epoch of 
serious moment in the earth’s history. In the reactionary 
period, on the contrary, it was customary to airily postu- 
late a few thousand million centuries for any particular 
achievement; geologists then drew upon “a practically 
unlimited bank of time, ready to discount any quantity 
of hypothetical paper.” Lord Kelvin by physical reason- 
ing recalled them from this unnecessary vagueness, and 
put into their hands new data, ascertained by observation 
of the earth’s crust of just as close and valid a character 
as any inspection of strata or classification of fossil 
remains, but of a kind more immediately amenable to 
mathematical calculation ; he called for more data from 
observers, and meanwhile treated in the light of present 
knowledge the data already available, just as the observ- 
ing geologists had endeavoured to treat ordinary strati- 
graphical facts in the light of what they perceived to 
be at the present time occurring near river-mouths and 
coast-lines. 

And in thus discussing and drawing deductions from 
terrestrial data, Sir Wm. Thomson was a true geologist. 
If researches and discoveries concerning the past history 
of the earth, in respect of age and temperature and 
physical condition and length of day and exposure to 
sunshine, are not geology, it is difficult to adduce 
anything that has a right to that title. Yet Prof. 
Huxley, tn a peroration to an address to the 
Geological Society of London in 1869, on the sub- 
ject of Sir Wm. Thomson’s address to the Glasgow 
Society the year before, speaks of “the cry for reform 
which has been raised from without,” says ‘the case 
against us has entirely broken down,” and concludes 
with the comtortable assurance: ‘‘we have exercised a 
wise discrimination in declining to meddle with our 
foundations at the bidding of the first passer-by who 
fancies our house is not so well built as it mizht be.’ 

And another more astounding but very characteristic 
sentence occurs in an earlier part of this forensic 
speech :— 


‘1 do not suppose that at the present day any geologist 
would be found to maintain absolute uniformitarianism, 
to deny that the rapidity of the rotation of the earth wary 
be diminishing, that the sun way be waxing dim, or that 
the earth itself way be cooling. Most of us, | suspect, 
are (Gallios, ‘who care for nonce of these things,’ being of 
opinion that, true or fictitious, they have made no 
practical difference to the earth, during the period of 
which a record is preserved in stratified deposits.” 


This attitule of “not caring” for the results of scien- 
tific investivation in unpopular regions, even if those 
results be truc, is very familiar to some of us who are 
enga,ed in a quest which do¢/ the great leaders in the 
above-remembere | controversy agree to dislike and de- 
spoe. It isan attitule appropriate to a company of share- 
holler jit a com non and almost universal sentiment 
of the moble army of self-styled “ practical men,” but it 
san Won shing attitule for an acknowledged man of 
science, whole vocation is the discovery and 
reception of new truth. 
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Certain obscure facts have been knocking at the door 
of human intelligence for many centuries, and they are 
knocking now, in the most scientific era the world has yet 
seen. It may be that they will have to fall back dis- 
appointed for yet another few centuries, it may be that 
they will succeed this time in effecting a precarious and 
constricted right of entry; the issue appears to depend 
upon the attitude of scientific men of the present and 
near future, and no one outside can help them. 

I admit that it savours of presumption even to quote in 
a critical spirit from the utterances of a man of Prof. 
Husley’s eminence, a man who fought with surpassing 
eloquence and vigour the battle of free and open inquiry 
into the facts of the universe before most of us had cut 
our wisdom tecth ; but having been guilty of such an act 
of presumption, I propose to cap it with another: | shall 
take permission to say how cordially we recognise the 
immense service to truth and progress which has been 
effected by those gladiators who, in despite of fierce hos- 
tility, and in face of deadly odds, encountered and over- 
came the forces of superstition and won for us who follow 
so greata measure of freedom and friendly countenance 
as we now enjoy. 

It requires an effort of imagination now, ora visit to 
some stagnant country town, to realise the strength 
of prejudice which the evolutionary spirit of science 
ad at one time to encounter. It would ill beseem 
us who are enjoying the peaceful outcome of this 
struggle to regard with other than the deepest honour 
those veterans who bore the burden of the fray, even 
though they sometimes display their fighting front to 
a left wing of earnest investigators who come heavily 
marching over the bog and swamps not far removed from 
those into which the conquered hosts retreated. The 
morass is difficultand treacherous—it may once more be 
overwhelming—but if ever secure foothold is gained, and 
the mud on our clothing has time to dry, the veterans will 
recognise their own colours and not the colours of their 
former focs. 

Returning to our immediate subject, I pick out from 
the address on Geological Time the following interesting 
points. The tides are a case of forced vibration in 
which the natural period of free swing is /eager than 
that corresponding to the forced period; consequently, 
but for friction, the tidal humps are at right angles to the 
line of tide-generating force. Were the free period shorter 
than the forced, the tidal humps would be in the line of 
force, again excepting friction ; and were the two periods 
the same, the tidal humps, but for friction, would be in- 
finite. The fact that the natural or free period is longer, 


| not shorter, than the lunar or solar day period, as well 


as the bare fact of appreciable friction itself, arc proved 
by a delay in the occurrence of spring-tide, which again 
establishes the fact that the lunar tide is more accelerated 
by friction than is the solar tide; the solar being of 
slightly shorter period than the lunar, and therefore 
slightly more discordant with the natural swing, 

The etlect of friction is to accelerate the tidal phase, 
and by this acceleration its amount can, or could if the 
data were good enough, be estimated. It is equivalent 
to a friction brake applied to the equator, and tightened 
till it requires a total tangential force equal to the 
ordinary weight of four million tons to hold it still. 


Jury 26, 1894] 


Or, if the earth be supported like a terrestrial globe 
by a polar axis too miles in diameter, that axle must 
be clamped and subjected to a tangential drag of 320 
million tons in order to represent the energy dissipated 
by tidal friction. 

Given this gigantic retarding “couple,” it is surprising 
to remember how slow the consequent lengthening of the 
day actually is: that the earth, in fact, lags behind a 
perfect time-keeper only an accumulated few seconds— 
the estimate in this book is the rather high one of 
twenty-two seconds—in the course of a century, z.c. in 
the course of 36,500 rotations. 

To test or detect this retardation by direct observa- 
tion is, as is well known, very difficult, because the only 
other time-keeper available for purposes of comparison 
is the moon, and she is a very bad and complicated one. 
Only by efforts of great genius has the astronomical 
discovery of the diminishing speed of the earth’s rota- 
tion been made ; but if astronomical clocks were as per- 


fect as Lord Kelvin thinks they ought to be, the observa- | 


tion would be comparatively easy. He looks forward to 
a time when clocks will not be set by the stars, as at 
present, but when the earth’s motion will be rated by a 
standard clock of extraordinary perfection. At present, 
or at least in 1858, ‘‘ astronomical clocks are just as 
great a disgrace to the mechanical genius of Europe 
and America as chronometer watches are a credit.” 
(Incidentally a curious statement is made as to the 
feasibility of working coal at enormous depths, in spite of 
the presumably high temperature there—“ Suppose there 
was coal, or rather charcoal, where the strata were 
red hot, it might be gone into, and that with perfect 
ease. All that is necessary is plenty of ventilation”: the 
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ventilation being conducted on the freezing-machine , 


principle of adiabatic expansion of previously com- 
pressed air.) 

Other causesatfecting the rate of the earth’s rotation are 
likewise considered, such as the deposition of meteoric 
dust, the redistribution of polar ice and equatorial water, 
the shrinking of the earth by cooling. If meteoric dust, 
without initial moment of momentum, were deposited at 
the rate of one foot in yooo years it would produce 
the observed retardation, and likewise the acceleration 
ef the moon’s mean motion, without aid from the tides. 


On the other hand, any redistribution or accumulation | 


and dissipation of polar ice must be a periodic pheno- 


menon, and therefore, though it may exert a distinct | 


effect for some cycles of years, disturbing calculations of 
eclipses and snch like, yet in the long run it must iInte- 
grate out and be inoperative. As to the accelcrative 
influence of thermal contraction, it is believed by the 
author to be extremely small, probably not the 1 6000th 
part of that due to tidal friction. 

Concerning the probable antecedent condition of the 
matter which has fallen together to make the earth, it is 
interesting to note (p. 121) that “‘any great degree of 
relative motion of different portions of inatter through 
space renders the chance of their hitting one another very 
smal!” ; it is probable, therefore, that the heat developed 
by the falling together of the earth’s materials arose 
simply froin their gravitative potential energy, which is 
fairly calculable, and not from vague stores of unknown 
initial motions. 


NO. 1291, VOL. 50] 


291 


On p. 185 a statement is made with respect to Helm- 
holtz’ theory of solar heat, to the effect that “this con- 
densation can only follow from cooling.” It is rash to 
question a statement allowed to stand by this autbor 
after revision, but perhaps he would look at it again, 
Surely condensation can, under some conditions, not 
only generate heat but also clevate temperature ? 

Towards the end of a Presidential address delivered 
to the British Association at Edinburgh in 1871, the 
author, while quoting with “cordial sympathy” a 
couple of sentences from “‘ The Origin of Species,” 
on the subject of biological evolution, omits an inter- 
vening sentence ‘‘describing briefly the hypothesis 
of ‘the origin of species by natural selection’ because 
[he] had always felt that this hypothesis does not 
contain the true [7.e. doubtless the complete] theory 
of evolution in biology. Sir John Herschel, in 
expressing a favourable judgment on the hypothesis 
of zoological evolution objected to the doctrine 
of natural selection, that it was too like the Laputan 
method of making books [which it may be recol- 
lected was something like this: haphazardly composing 
all the type available, and hoping that of all the random 
statements thus made the fittest might survive] and that 
it did not sufficiently take into account a continually 
guiding and controlling intelligence. This seems to me 
a most valuable and instructive criticism.” 

Eliminating the slightly anthropomorphic mode of ex- 
pression from one sentence of this quotation, it illustrates, 
what is certainly the truth, that to the interested on- 
lookers from other sciences there already seemed cogent 
need of a supplement to the fraction of truth contained 
in Natural Selection, a supplement involving some such 
treatment of the Origin of Variations as is now attempted 
in Mr. Bateson’s recent work. 

In an address to Section A, at Glasgow, 1876, the 
author goes back to geology and considers the question 
of a possible shift of the earth’s polar axis and of possible 
temporary alterations in the length of the day, while he 
entirely repudiates and demolishes the view that the 
earth’s interior can be mainly or even largely liquid. 
His conclusion from the whole of tidal phenomena is 
that the earth is now extremely rigid and must be practi- 
cally solid all through. 

He nevertheless contemplates with equanimity New- 
comb’s bold hypothesis, based on the lunar theory and 
on apparent irregularities in the moon’s motions, that 
the carth actually went slow and lost seven seconds 
between 1850 and 1862, and then went fast and gained 
eight seconds from 1562 to 1872, Lord Kelvin tentatively 
explains the conceivable possibility of this acceleration 
by possible changes in the earth’s shape, as detectable by 
changes in sea-level. 


“ \ settlement of 14 centimetres in the equatorial 
regions, with corresponding rise of 28 centimetres at 
the poles (which is so slight as to be absolutely undis- 
coverable in astronomical observatories, and which would 
involve no change of sea-level absolutely disproved by 
reduction of tidal observations hitherto made), would 
suffice. Such settlements must occur from time totime ; 
and a settlement of the amount suggested might result 
from the diminution of centrifugal torce duc to 150 or 
2u0 centuries’ tidal retardation of the earth’s rotational 
speed.” 


aXe 


A paper oa Geological Climate continues what we 
are treating as the geological portion of the volume 
under review. One ofthe chief subjects therein discussed 
is the probable cause of the warm Arctic climate once ex- 
perienced, so that not only are remains of forest trees 
found within fifteen degrees of the North Pole, with 
every evidence of their having growa there, and that not 
so very lang ago, but the return of the Arctic expedition 
in 1575 brought “evidences of a very warm climate, 
probably as warm as we have it aow in the tropics, 
within nine degrees of the North Pole”! 

Forexplanation, at any rate of the more moderate pine- 
forest temperature, we are told to look in the direction 
indicated by Lyell’s twelfth chapter, viz. to a redistribu- 
tion of land and water. 

The Arctic Ocean is a land-locked sea, and the effect 
of the surrounding coasts is to hem the ice in and prevent 
free oceanic circulation, while the land itself serves to 
receive and accumulate snow wherewith to load the 
neighbouring sea with a thin layer of surface ice. 

But now lower the land 2000 feet: the sea would 
be opea, but for a few islands, and the water would be 
deep cnough for plenty of warm currents to flow in, 
sufficient to clear the ice away and keep it clear. Even 
now the ice seems to be only 5 feet thick, evidently melt- 
ing away underneath. It is asserted that the climate of 
a small island in an iceless circumpolar sea would be 
probably ‘‘temperate and free from frost except in 
hollows.” Considering all the defences, the heat- 
capacity of moist air, the formation of dew, and so on, 
it appears that the same defences as protect a large 
continent in temperate zones from destructive cold 
during a summer night, would “ preveat even so much as 
hoar-frost on a small island at the very pole during its 
whole winter six months’ night, if it were surrounded by 
a deep ocean with no land to obstruct «free circulation 
between it and tropical seas.” 

Aad 1a the other direction Lord Kelvia agrees that the 
simplest cause of the glaciation of India is some 15,000 
feet extra elevation. But at the same time ‘‘the astro- 
nomical cause invoked by Herschel must have had, and 
must now have, its effect,” the well-known fact, namely, 
of the varying distance of the sun, and the perindic coin- 
cidences of its least distance with the northern summer. 
The sometimes postulated shift of the earth’s axis to 
account for changes in climate does not satisfy Lord 
Kelvin; he says that there is no evidence, cither 
geological or astronomical, for any considerable shifting 
of the position of the poles. As to the warmer climate 
evidenced all! over the earth at one time: underground 
heat is often appealed to, but it is hopelessly inadequate, 
itcin never hive sensibly influenced the climate during 
the period of the stratified rocks. ‘ The earth might be 
a globe of white hot iron covered with a crust of rock 
2009 feet, or there might be an ice-cold temperature within 
50 feet of the surface, yet the climate could not on that 
acco@nt be sensibly different from what it is, or the soil 
env bly more or less genial than it is far the ronts 
maller plants.’ 

the simypre and in every way ‘‘almnst infinitely prob- 
able hy pothesiy to account for past high temperature is 
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the duration of life on the earth as in any way dependent 
on a failure in the supply of heat from below, will do well 
to note the above strong pronouncement. 

The next essay, on “ The Internal Condition of the 
Earth,” asserts that on the meteoric theory the carth 
would once have been just about molten throughout, by 
reason of the heat of its own formation; but subsequent 
occurrences must depend on whether solid rock sinks or 
swims in molten rock. Definite experimental information 
on this fundameatal point appears to be still wantiag, 
but so many facts show that the earth is rigid, that 
practically the author seems to have little doubt but that 
it would sé##. He is careful to point out, however, that 
the crude notion sometimes met with of a rise of tem- 
perature in arithmetic progression at different depths in 
the crust is certainly false. The law of increase is an 
asymptotic one, and the temperature at the centre aced 
not be higher than two or three thousand degrees. He 
denies altogether the iatensely high temperature often 
imagined, and thus has no difficulty in accepting the 
solidity and rigidity otherwise indicated. 

Some ingenious arithmetical calculations attempted in 
Dr. Crotl’s book oa Climate and Time, form the subject of 
the next paper, on “ Polar ice-caps and their influence in 
changing sea-levels.” It is interesting to know that if 
the ocean were of quicksilver instead of water, it would 
not spread over the earth as it does, but would accumu- 
late itself entirely at one side. ‘The stability of the 
ocean depends on the low specific gravity of sea-water 
as compared with earth. Now, any great piling of 
material over a large area, such for instance as over the 
gigantic Antarctic continent, would have the effect of 
drawing by gravitation some of the ocean toward itself, 
and thereby lowering the sea-level all over the rest of the 
earth. And if the material so piled up were itself ice, 
having been withdrawn by distillation from the ocean 
itself, the fall of level would be greater still. By the 
formation of an ice-cap on the Antarctic coatineat, twelve 
miles thick, an immense change of sea-level can be pro- 
duced; the amount of lowering thereby caused in 
distant parts of the globe being differently estimated 
as 380 feet, 650 feet, 1140 feet, and 2000 feet. 

But Lord Kelvin denies the possibility of a coat of ice 
twelve miles thick, such as Dr. Croll postulates; the 
pseuda-viscosity of ice forbids it; but suppose it only 
a quarter-mile, suppose the thickness varied by 1200 feet 
fram some cause, the area of the Antarctic continent is 
something like ,\th of the whole earth, and so, if such a 
coat of ice melted off it, the sea-level all over the world 
would rise twenty-five feet,—sufiicient to make many 
important changes. 

The greatest permissible thickness of ice at the South 
Pole seems to be abaut 18,000 feet, such a height as that 
with a gradual! slope could stand ; and a comparatively 
small fluctuation in its thickness would have very im- 
portant geological results. What the actual conditioa of 
affairs now is at the South Pole can only be settled by an 
Antarctic expedition, of which the feasibility and import- 
ance are now in snme quarters being seriously considered. 
The thickness of the ice-cap would depend on the 
annual snowfall and on the rate of viscous shding down. 
The internal heat of the earth has nothing to do with the 
problem—the underground heat could not melt a imilti- 
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metre of ice thickness per annum. It is singular that 
an increase in the southern ice-cap tends to increise that 
of the northern also, by lowering the level of the ocean, 
and so retarding circulation. Any cause which lessened 
the Antarctic ice-cap would moderate the rigour of the 
extreme northern climate, and tend to warm the Arctic 
Ocean. 

So much for the first half of the book under review. 
The remaining half will be treated in another article. 

OLIVER J. LODGE. 


ELEMENTARY METEOROLOGY. 


Elementary Meteorology. By William Morris Davis, 
Professor of Physical Geography in Harvard College. 
(Boston, U.S.A.: Ginn and Co., 1894.) 

HE necessity for the production of text-books would 
seem to diminish with lapse of time, but the 
examination of publishers’ catalogues discloses no 
diminution in theirnumbers. If there be any excuse for 
the writing of new text-books in any branch of science, 
it might be found in those at present unformed depart- 
ments, like metcorology, where well-directed and syste- 
matic inquiry is constantly enlarging the boundaries of 
knowledge by the addition of new facts, or the discovery of 
fresh grounds for the acceptance of facts not yet admitted 
as demonstrated truths. The science of meteorology is 
not like that of mathematics, which immediately displays 
its power, and has nothing to hope or fear from passing 
time; but appealing as it does to observation and ex- 
perience, its progress must be gradual and comparative. 

And if any one be entitled to write text-books, it is those 

who having been engaged practically in teaching have 

felt a particular want to be ill-supplied, and who feel 
themselves qualified by their office and minute acquaint- 
ance with the subject to remedy the defect. For these 
reasons we may welcome the appearance of Prof. Davis’ 
work on ‘‘Elementary Meteorology,” which originally 
intended for those engaged in the earlier years of college 
study, and with whom the author has been brought much 
into contact, may well be read by others, who wish to 
keep themselves acquainted with the more recently- 
acquired facts concerning the behaviour and the pro- 
cesses of atmospheric circulation. in fact, Prof. Davis 
has had both classes of readers in his mind, as he has 
prepared this work ; and further,.recognising how many 
in his own country are more or less intimately connected 
with the national and state weather services, he has 
endeavoured to supply them with a well-digested treatise 
which may be a supplement to the meagre but precise 
instructions issued to observers under official authority. 
Itis not to a text-book of this character that one goes 
tolearn the present position of the more speculative side 


of meteorology, and since the author excludes from his | 
| subject of the reduction of wind observations the informa- 


programme purely mathematical discussion, some of the 
More recondite inquiries cannot be treated. The quali- 
ties that we should look for in a book intended primarily 
for college students, are exactness of facts and expression, 
lucidity of description, and orderly consecutive arrange- 
ment, carrying the student gradually forward to complete 
knowledge of the subject, within the limits proposed by 
the author. 
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of the writer, it seems to have been admirably fulfilled. 
A text-book embracing the views and the experience of 
others cannot hope to be original, but it should be 
thorough, and this on the whole is the opinion we have 
conceived of the book. 

In a few short chapters, we have a description of the 
atmosphere as a whole, and of the forces that are con- 
tinually operative, giving rise, by the succession of day and 
night and summer and winter, to vertical interchanging 
currents whose behaviour under varying conditions and 
circumstances embraces the whole province of meteoro- 
logy. Having thus prepared the way by sufficient refer- 
ence to the physical processes which influence the tem- 
perature of the earth asa whole, it might have been ex- 
pected that theauthor would have proceeded naturally to 
the consideration of local temperatures, and a more minute 
division of hissubject. But, unfortunately, he delays the 
progress by the introduction of a chapter on the colour of 
the sky. Doubtless the author can defend himself, but 
to us, it appears an interruption of the orderly develop- 
ment of the subject, and a defect in the arrangement 
of the work. It is, however, the only distinct blemish to 
which we shall have to refer in the plan and conception 
of the book. We should suspect that the subject of the 
colour of the sky has had great attraction for Prof. 
Davis, and that he has over-valued its importance in a 
book of this nature. But having surmounted that diffi- 
culty, there is nothing to stop the consideration of tem- 
perature, its measurement, its distribution, and the 
causes affecting its disturbance, either as a whole by 
the obliquity of the earth’s axis, or locally as by ocean 
currents, &c. All thisis very admirably arranged; and 
here we may say a word for the sufficiency and clearness 
of the diagrams. Prof. Davis has apparently had access 
to avery admirable and complete collection, and his 
selections are judicious and well illustrative of the points 
under discussion. 

From isotherms the transition to isobars is easy and 
natural, and though we cannot expect anything original 
in the description ofa barometer, the quality of thorough- 
ness to which we have before alluded 1s again illustrated. 
The author does not recommend the correction of the 
individual readings of the barometer to the sea-level, a 
practice which is falling more and more into disuse. Un- 
fortunately a definition of sea-level, as understood in 
America, is not given, at least where we expected to find 
it. We doubt whether many English readers could 
supply a correct definition, but the expression may be 
perlectly clear onthe other side of the Atlantic. 

Proceeding as far as possible with the discussion of 
barometric readings, revealing the varying distribution 
of pressures, the author finds it necessary to introduce 
the subject of the observation and distribution of the 
winds. This we consider absolutely in its right place, 
and assists the gradual progress materially. On the 


tion is certainly meagre. Wind observations offer one of 
the inost complicated problems in meteorology, one cer- 
tainly out of the range of the ordinary college student, 
and this may be a sufficient apology for the author. 
Here, too, we should have looked for some reference to 
the recent work of Prof. Langley, indicative of both the 


And, supposing this to have been the aim | difficulty of making exact observations of velocity, and 
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of the important results that may be expected from a 
complete discussion. But the author is more intent upon 
describing the general effects of wind circulation as 
affected by the rotation of the earth, before proceeding to 
partial and Jocal disturbances. Of course, in this section, 
the author follows Ferrel. and without employing mathe- 
matical illustration, succeeds in fairly well placing before 
the studentan outline of the essential features that mark 
the work of his distinguished countryman. 

This gradual progress of the book seems to throw the 
question of rain and precipitation far into the work. No 
inconvenience arises from this, though in many minds, 
not necessarily scientific, the subject of rainis considered 
the most important factinconnection with meteorological 
scicnce. Prof. Davis, however, is not to be hurried. He 
wishes to approach the subject of cyclones and local 
storms, and as these are more or less accompanied with 
rainfall, he finds it necessary,in pursuance of his scheme. 
to clear away the general features connected with the 
moisture of the atmosphere, including clouds, dew, frost, 
and the various forms in which we tind water precipitated. 
In connection with cloud observation, a simple method is 
mentioned of determining the direction and velocity of 
cloud movement, which might be worthy of more syste- 
matic trial than, it is believed, has yet been accorded to 
it. The method consists in noting the path of the reflec- 
tion of a cloud in a horizontal mirror, in which the 
observer looks through an eye-piece that remains fixed 
during the observation. If the cye-pieceis placed so that 
the reflection of a certain part of the cloud falls at the 
centre of the mirror, and after a few seconds a radial 
arm is turned so asto bring its edge on the position then 
taken by the cloud, the edze of the arm will lie parallel 
to the cloud’s motion, on the admissible assumption that 
the cloud is drifting ina horizontal planc. (pp. 181-2.) A 
slight addition to the apparatus permits the ready appre- 
ciation of the relative velocity of the cloud drift, far 
better than can be estimated by the eyc alone. 

Having dealt with the general subject of rain and 
clouds, the author is in a position to treat of cyclonic 
storms, thunderstorms and tornadoes, and the more 
violent interruptions of meteorological phenomena. The 
reason for this section, interesting as it is, being sand- 
wiched in between the description of clouds, &c., and 
the causcs and distribution of rainfall is, however, not so 
clear. The author probably did not wish to have a 
greater scparation than possible between his chapter on 
winds and that on cyclones; but we think it would have 
becn better to have fintshed the subject of rainfall before 
returning to the motion of the atmosphere. ut the writer 
is clearing the way for the considcratian of the “weather,” 
“weather prediction,” and climate, with which his book 
ends. On the subject of weather forecasts, l’rof. Davis 
docs not take a very hopeful view. We believe that our 
authorities at Victoria Street look with a certain degree 
of satisfaction on the results of their predictions. They 
are able to point to «a percentage of some yo per cent, 
ef successes, and as far asis known, they, and the public 
toa, contider their existence justified. I3ut listen to Prof. 
Davis: “Tle number of stations has grown, and their 
equipment his been matenally improved ; the accuracy 
ol various processes preparatory to charting has been 
increased ; a vast body of information has been accu- 
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mulated for study relative to the kinds and changes of 
weather ; various predicting officers have had extended 
practice in their art,and while the forecasts are truly 
made for longer periods than they were at first, and are 
certainly superior in definiteness and accuracy to those 
issued twenty years ago, their improvement is not so 
great as was hoped for. Mistakes in prediction are still 
made, and of much the same kind as at the beginning of 
the service.” (p. 325.) 

In laying aside this book, which we have read with 
pleasure, and heartily commend to the student, one word of 
caution may not be unnecessary to the English reader. 
The book is written for American students, and the use 
of ‘‘our” and “us” is aptto bea little confusing. For 
instance, “our” damp winter north-eastcrs (p. 145) will 
scarcely apply to “our” climate, and the statement 
(p. 269) “that in the six years 1885-1Sgo there were 2233 
buildings set on fire by lightning in this country,” is one 
which must be considered in connection with the area of 
the country to which it applies. ANT Eee 


THE WEALDEN FLORA, 
Catalogue of the Mesosotc Plants tn the Department of. 


Geology, British Museum. Part 1. Thallophyta— 
Pteridophyta. By A. C. Seward, M.A., F.G.S% 


(London; Printed by order of the Trustees, 1894.) 
“HIS hand-book serves to show how interesting a 
monograph of all that is known regarding this 
mysterious formation would prove. In the folds of the 
Wealden we imagine the secret of the cvolution of 
angiosperms must be locked. It is as if we stood at the 
mouth of a great river flowing fron: an unexplored 
intcrior, whose flotsam we anxiously interrogate for clues 
as to the nature of the unknown hinterland ; yet nothing 
reaches us from beyond the coast-belt, which we have 
already explored. The Wealden flora in fact Some 
meagre that it is hard to regard the formation as 
fluviatilc, and one is tempted to believe that it was 
formed in some brackish lake into which the spoils of 
the land were rarely drifted. 

The first pages afford a comparison of the plants of 
the English Wealden with those of other countrics, but 
that any of the formations included, especially from 
beyond Western Europe, are really contemporancous, 
must be open to doubt. None af them, however, with 
trifling exceptions, contain any indications of the 
presence of angiosperms. Another remarkable fact 15 
the cxtraordinary geographical range of the [English 
species, only ten out of thirty being peculiar to this 
country, and these are the most poorly represented. .\ 
perhaps unavoidable drawback, to this book and former 
ones of the serics, is that they change established nomen- 
clature so greatly as to render preceding lists of British 
fossils useless. 

A new term, «l/gites, designates the markings which 
probably represent Algie. A rather widely distributed 
Chara and a new species under Jfarchintiles are 
important acquisitions; as are the three specics of 
Lgursetion with tuberous roots, of which one is new. 
These tubers show that some description of fruit could 
have been preserved if they had ever been present. 

The bulk of the volume is taken up with the Ferns, 
which are fairly, perhaps over-cautiously, treated. The 
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time-honoured Sfhenopter?s Mantell7, with an enormous 
range, becomes Ovychfops7s, representing Onychiun. 
A second British form is identified with one hailing from 
Japan and China; and a new and pretty Acrostichim, 
described as Acrostichopteris, completes the list assigned 
to the vast family of the Polypodiacee. Tree ferns are 
moreabundant. A remarkable and oft-described species 
will probably find its final resting-place in .Vatondzdtuim, 
where it was first placed by Schenk. Another, known from 
the trunk only, is described under the scarcely satisfac- 
tory name Profopter’s, Presl., preferred by the anthor 
to Cuulopterts, \WVith its marked affinities, it would have 
been convenient if this, and perhaps two other species, 
had been given a generic name suggesting relationship 
with Dicksonia. 

Sphenopteris is further dismembered by the reference, 
with a query, of S. Gapfert7 to the Schizacez,a family so 
well represented in the newer Cretaceous and Eocene 
rocks. It seems again somewhat unfortunate that this 
species should have received a new generic nam_ (under 
cover, perhaps, of the query) which in no way reveals its 
presumably strong affinities with Avemza. If nomen- 
clature is to be an aid instead of a stumbling-block, 
meaningless names should be prohibited. In this 
particular case Mr. Rufford did not even discover 
the species, and Auffordia as a generic name will 
probably disappear when the highly probable close 
relationship is incontestably established. Moreover, the 
author’s desire to pay Mr. Rufford a well-earned compli- 
ment eculd have been easily gratified among the “ genera 
which afford no trustworthy evidence as to their affinities 
with existing families,” which follow on. Of species fall- 
ing under this head six are placed in Brongniart’s C/ado- 
Philebis, a provisional genus adopted by some of the best 
palaobotanists. Two species, one new and the other 
renamed, represent SAphenoprerzs. 
Mantellé becomes IWerchse/za. It is an abundant but 
distinetly brittle fern, which may prove to be a G/erchenia, 
@ species so abundant in the newer Cretaceous that it 
could hardly be unrepresented in the Wealden. The re- 
maining forms comprise a number of interesting frag- 
ments, the Oleander-like 7etopterts, Sayenopteris, two 
curious net-veined fragments, Dictyophytium and Micro- 
Wictyon, new tothe Wealden of England, and which might 
have come from the Eocene, so closely do they agree. 
These suftice, at all events, to show that if we could only 
meet with some fairly representative leaf-beds, such as 
abound in newer formations, the Wealden would yield a 
flora, both varied, and of enormous interest, The descrip- 
tions conelude with a sufficiently exhaustive discussion 
of the affinities of that difficult fossil Hnudogenttes crosa, 
which the majority appear agreed to place in 7empskya. 
This, by the by, as an arborescent fern, would have 
more properly followed the Cya¢hee. 

The whole result shows that a few species which grew on 
or near where they are found are abundant in the Wealden, 
while the rest are rare and fragmentary. A large propor- 
tion possessed separate fertile pinnae, a character main- 
tained in ancient fern-life down to the Tertiaries, and 
judging from the preponderance of ferns, the Wealden 
must be still reckoned in the age of Cryptogams. The 
hext part, dealing with Gymnosperms, will be awaited 
with interest. 
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OUR BOOK SHELF. 


A Monograph of Lichens found tn Britain; being a 
Descriptive Catalogue of the Species in the Herbarium 
of the British Museum. By the Rev. James M. 
Crombie, M.A., F.L.S., F.G.S., &e. Part I. (London: 
Printed by order of the Trustees, 1894.) 

Mr. CROMBIF’S monograph of the British lichens, of 

which the volume before us forms the first half, is a 

valuable addition to that splendid series which, issued 

by the order of the Trustees, form the ‘‘ Catalogues ” of 
the vast collections preserved in the British Museum. 

Botanists will welcome Mr. Crombie’s book, for not- 
withstanding the works of Leighton and others, the 
lichens have for the most part been treated with singular 
neglect. Nor need we scek very far, perhaps, for the 
reason of this; theirisolation, and the tedious difficulties 
connected with the task of dealing minutely with the 
group, have all tended to restrain people from a pursuit 
which is further hedged about with a formidable and un- 
wieldy terminology. Other problems more immediately 
awaiting, or at least inviting, solution, have attracted the 
majority of investigators, and this notwithstanding the 
splendid results yielded by the researches of Schwendener 
and others into the real nature of these plants. And yet 
the disregard into which the study of lichens has fallen 
is reallynot deserved. It is even possible that a clue to 
the physiological solution of some of the most interesting 
questions of morphology may ultimately be found 
amongst these very plants, which from their composite 
nature can be constructed or altered at the will of the 
investigator. 

It must, however, be admitted that the taxonomy of 
lichens is not altogether an inviting study, and Mr. 


, Crombie has rendered a great service in lessening the 


actual difficulties which necessarily have to be encoun- 
tered. He begins by providing a glossary (which we 
think might with advantage have been more extensive), 
and then, after a synopsis and a conspectus of the groups 
and genera, occupying a dozen pages in all, he enters at 
once on the main body of the work. 

The diagnoses are extremely good and, in so far 
as we have tested them, accurate and distinctive. We 
cannot, however, help wishing that some stand could 
have been made against the practice of using incorrect, 
though possibly convenjent, “chemical” formulz (e.g. 
CaCl for chloride of lime) to denote the reagents so 
often used in determining the different species. 

Those who are familiar with the literature will recog- 
nise Nylander’s influence through the book as a whole, 
and we do not hesitate to express our satisfaction at 
this: indeed, in a systematic treatise it is perhaps 
impossible for some of Nylander’s own definitions to be 
improved on. 

Perhaps the only parts of the book which are at all 
suggestive of weakness, are the illustrations. These 
are frequently rather diagrammatic, but at the same 
time we venture to think they are sometimes not as clear 
as they might have been, and the impressions are 
unfortunately not seldom lacking in sharpness and 
definition. Of course the actual preparations of lichens 
are often neither very clear nor particularly illuminating ; 
but these are precisely the defects which admit of remedy 
in a diagram or a figure. Apart, however, from this 
point, the book deserves the very highest praise, and its 
great merits will assuredly cause it to oecupy a distin- 
guished and a permanent position in the literature of 
lichens. 


Travels tn a Tree-top. By Charles Conrad Abbott. 
Pp. 208, (London; Elkin Mathews and John Lane, 
1894.) 

THE naturalist with poetic fancy, who sees beauty in 

“all that run, that swim, that fly, that crawl,” and pub- 

lishes his feelings in writings more or less after the style 
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of Richard Jetteries, is very much abroad just now, 
Sometimes he is more poet than naturalist, but he is 
always a lover of nature, and though his interpretations 
are often Jacking in scientific accuracy, his observations 
are generally worth putting on record. Dr. Abbott 
belongs to this class of nature's disciples. Systematic 
science his no charms for him. He prefers rather to 
roam the fields and woods, and watch life in all its vary- 
ing moods and motions. Ensconced inthe branches of a 
high tree, he has seen sights never vouchsafed to mortals 
with more lim ted horizons. He has watched the build- 
ing of nests, and his observations on the method of work- 
ing are as valuable as they are interesting. The foot- 
prints of various birds, the sinuous traces made by 


INA RE 


mussels and water-snakes on the ripple-wasbed sand of | 


a sea-shore, and an infinite variety of similar im- 
pressions, have furnished him with objects of study. 
These are the kind of topics treated in the book, the 
scene of which, judging from internal evidence, is in 
Maryland. For the most part, the reading is plea- 
sant gossip, free from rhapsody and tiresome platitude. 
The title does not, however, clearly express the character 
of the contents. for it only refers to one of the seventeen 
papers which make up the volume. 

The publishers are famed for their tasteful editions in 
belles-lettres, and they have done their best to give an 
zesthetic value to Dr, Abbott’s musings on sundry 
phenomena. 


ME TTA RS GO) FTIECE (EONAR ONE: 


[742 Editor aoes not howd himcelf responsible for opinions ex- 
pressed by his correspondents, Neither can he untertake 
to return, or to correspond with lhe writers of, rejected 
manuscripts intended for this or any other part of NATUR. 
No notice ts taken of anonymous communications, } 


The Electrification of Air, 


‘As attention is called to this subject by the paper, by Lord 
Kelvin and Mr. Magnus Maclean, in NATURE for July 19 (p. 280), 
it may be worth while to point out that two distinct questions, 
which it is important should not be confused, arise as to the 
electrification of air. The first question is whether an electric 
charge can be given to a quantity ofdust-free air? In other words, 
whether a gas can get into a condition in which it can carry a 
charge of electricity? The evidence derived from the electrifica- 
tion observed in vacuum tubes, &c., seems almost conclusive in 
favour of an affirmative answer to this question, which is the one 
considered by Lord Kelvin, The second and quite different ques- 
tion is whetber this electrification of the gas is possible unless 
some of the gas is in a special state, such, for example, as would 
be produced if some of the molecules were split up into atoms? 
To adopt a definite theory, for the sake of putting the question 
clearly ; Is the electricity in the charged gas carried by molecules 
or atoms? 

It was the second of these questions, not the first, which 1 dis- 
cissed in my ‘' Recent Kesearches in Electricity an] Mag- 
netiym,’ under the healing ‘‘Can a molecule of a gas be 
electrified?” The ultimate fate of a charged drop of water, 
alluded to by Lord Kelvin and Prof. Elihu ‘Thomson, is, as far 
ay ican ee, nut in any way inconsistent with the view which I 
@ivocated, that the mr/een’e of a gas cannot be electrified, or 
take the case of a drop of water impure cnough to be regarded 
ag an electrolyte, and suppose it negatively electrified. The 
negative charge will be carried by oxygen iuns or atoms; thus, 
if it were pos*ible t> evaporate all the water away, the electricity 
would be left on these atums, and there would be no charge on 
either the raolegules of water or air. On the other hand, the fact 
that the water molecule? escape from the electrified surface 
without any ele-tritication, #ecus in favour of the view that the 
water molecule® can not be electrihed. Again, it is worth 


rem)m™ ring that a "yuare centimetre of surface, immersed in air 
#t the “an tard temperature and pressure, is strack by about 
10” moccules per secont; yet such a surface will retain for 


hours, without enable lo®, a charge of electricity, which, as we 
know from the electrolytic properties of liquills and gases,could 
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| (Journal ef Couchology, 1888, p. 
| this, were not altogether convincing, and the present writer, in 


/ method of feeding in Sowerby’s species (see Zoe/opist, August 
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he carried by a few thousand millions of particles if these were 

to receive such a charge as the ufoms of the gas are able to 

carry. J. J. Titomson. 
Cambridge, July 20. 


“Testacella Haliotoidea,” Drap, 


In Narure for the 5th inst. Mr. J. Lioyd-Bozward has a 
note headed ‘* Testacella haliotoidea,”’ of which slug he says 
that ‘‘specimens are not infrequently collected in asparagus- 
beds, as are also those of the much rarer 7. scutulum." 

It will be allowed that the latter species is often found in 
such places, those recently recorded from Buckhurst Hill, for 
instance (Assex Vuturalist, vol. vii. 1893, p. 46), but excep: _ 
tion may be taken to the statement that Zestuce/ie scutulum, 
Sow., is much rarer thaa Zestace/la haltotoidex, Drap.—in fact, 
it would seem that the opposite is the case. 

Until recently every British example of the genus not refer- 
ableto Zestace//a maugei, Fér., was called Aaliotoidea : however, 
the late Mr. Charles Ashford in 1885 pointed out to Mr. Jf. W. 
Taylor that there were anatomical differences between the form 
that seventy years before had been called scutu/um by Sowerby, 
and the typical Aa/ioteivea. The figures in Mr. Taylor’s paper 
337), which was the outcome of 


some remarks to the Linnean Society (June 1893), on the 


1893) thought it advisable to endorse Mr. Taylor's statements 
from his own observations. Again, in the following July, Mr. 
Walter E. Collinge (dvnals and Magazine of Natural History) 
gave some very clear figures and descriptions of some 
anatomical details of the genus, ably supplementing Mr. Ash- 
ford’s work. 

Now that the specific distinctness of Zestacelfe seutulum is 
beginning to be recognised, the records for this species are 
getting numerous, while those for /.2/fefetvea are apparently 
dwindling, doubt beiag thrown on existing records, and, as can 
easily be foreseen, supposed localities having to be struck 
out in favour of the allied form, Almost all the shells of this 
genus preserved in the British Collection at South Kensington, 
on running throngh them with Mr, Edgar Smith, turned out to 
belong to 7estavella seutulum, 

Mr. Bozward’s record of Zestavel/a haliotofdea is interesting, 
as Tate’s list of couaties can hardly be reliable now, a catalogue 
of localities as exhaustive as that given for the other species by 
Mr, Taylor, in his paper, already referred to, would be most 
useful. The following are a few records which the writer has 
been able to Jay his hands upon, at short notice, for the érue 
haliotoidle. 

Horsham.—The first specimen which Mr. Taylor sent to Mr. 
Ashford, which was really this species, was from here 
(letter to the writer). 

Oxtord.—Mr. Taylor mentions having a specimen from Prof. 
Poulton (in his paper on 7) scutedlint), 

Chepstow.—Mr. Taylor mentions this locality (letter to the 
writer). 

Yorkshire and Cornwall, —Mr. Collinge had his specimens 
chiefly from these counties (letter to the writer . 

Ireland.—Dr. Scharff gives Youghal, co, Cork (in ‘‘ Irish 
land and Freshwater Mollusea,” /risk NVaturaltst, 
1892). 

Kew.—Vhe writer collected specimens in the Koyal Gardens 
some years ago. WILFRED Mark Werpn, 

Bivlogical Laboratory, Chelmsford, July 19. 


Two Arctic Expeditions in One Day, 


Vue 7th of July was memorable as the date of sailing of two 
Arctic expeditions, one from 5t. John's, Newfoundland, the 
other from New York. The steamer //con, having sct out from 
New York in Jane, and touched at St. John’s, made its final de- 
parture from that point for Bowdoin Bay, Inglefeld Gall, 
Greenland, having on board the Peary auxiliary expedition, 
the intention being to conyey Licut. Peary and his twelve com> 
panions back to the United States in September, after their 
twelve months’ sujourn in the Arctic regions, The falcon was 
saluted in passing by the British man-of-war Cleopatra. 

‘The expedition will be gone about ten weeks. Cary Island, 
Cape York, and Clarence Meal will be visited, Various 
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scientific work will be pursued, including the study of glacier 
systems. 

The iron steamer J/iraud2z, chartered by Dr. Frederick A. 
Cook, of Brooklyn, sailed from New York the same afternoon 
with a party of fifty men of science and pleasure-seekers. Labra- 
dor and the west coast of Greenland will bevisited. Several of the 
party will remain in Greenland to prosecute scientific researches. 
The steamer will then goto Melville Bay, and perhaps visit the 
quarters of Peary and other explorers, rcturning about the 
middle of September. 

Among the passengers were ten Eskimo, who had been 
Stationed in the Eskimo camp at the World's Fair in Chicago 
last year, and are returning home. Ws. TH, TAve. 

Brooklyn. 


Rearing of Plaice. 


Ix NaTvuRE of July 12 (p. 251), there is an interestiag note 
on the rearing of larval plaice at Plymouth, by Mr. J. T. 
Cusningham, in which it is mentioned that they have been 
reared to the age of thirty-seven days; but it is not stated how 
long the incubation went on. [t may be interesting to say that 
at the Fishery Board’s Marine Ilatchery, at Dunbar, I succeeded 
in preserving many millions of Iarval plaice from twen.y-four to 
thirty-three days, counting from the time of fertilisation ; and 
some were reared in jars for longer. Cn one occasion I kept 
them in a thriving condition to the forty-seventh day after im- 
pregnation of the eggs, at which age they were carried away by 
an accidental overflow. The eggs were fertilised on April 3, 
hatched on April 19, and larve reared until May 20, when the 
accident occurred. A description in ful] will be given in the 
Fishery Board’s report. HARALD DANNEVIG. 

Fishery Board's Marine Ilatchery, Dunbar, July 17. 


Absence of Butterflies. 


REFERRING to “Delta's” note, I may say that in the fine 
weather which we had here in April, the small tortoise-shell 
buttertly appeared more numerously than ever I had witnessed it 
at that season, or indeed at any time. I recollect counting a dozen 
at one time on a small bush of Améromeda fiortbunda, then in 
flower. Many of them were on wing in the latter days of 
March, alighting on the willow blossoms. With the fall of tem- 
peraturein May they disappeared, and only in these recent warm 
days of July have I again seenthem, ‘he first white butterfly 
of the season was Seen here April 21, the glowworm on June 
23 (three weeks later than last year), and the horse-fly, Wzpfo- 
bosa eguina, on June 28. J. Suaw, 

Tynron, Dumfriesshire. 


MEE NOXMORD WIEETING OF THE BRITISH 
ASSOCIATION. 
W 


E regret to announce that Mr. W. H. White, C.B., 
will be unable, through ill-health, to give the 
evening Jecture on “ Steam Navigation at High Speeds,” 
announced for Thursday, August 9. The Council of the 
Association has secured the services of Dr. J. W. 
Gregory to fill his place, and we belicve that the 
title of Dr. Gregory’s lecture will be “ -xperiences and 
Prospects of African Exploration.” 

During the past week further information has come to 
hand asto the work in some of the Sections. In Section 
C (Geology) the President, Dr. L. Fletcher, will deal in 
his address with the progress of mineralogy since Dr. 
Whevwell’s report was presented in 1832. Prof. Green 
will read a paper on the geology of the country round 
Oxford, with special reference to the places to be visited 
during the excursions. Prof. Boyd Dawkins will con- 
tribute several papers, including one on the probable 
range of Coal Measures under the newer rocks of Oxford- 
shire. Amongst others are papers by Mr. H. A. Miers, 
onanew method of measuring crystals; by Mr, E. P. 
Culverwell, on an examination of Crell’s and Ball's theory 
of Ice Ages and Glacial Epochs; Mr. W. W. Watts, on 
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barytes in Keuper sandstone; Dr. H. Hicks, on some 
Lacustrine deposits of the Glacial Period in Middlesex ; 
and Dr. J. Anderson, on some volcanic subsidences in 
the North of Iceland. There will be a joint meeting of 
Sections C and H, to discuss the implements of the 
plateau gravels and their bearing on the antiquity of 
man. 

In Section G (Mechanical Science), the President, 
Prof. A, B. W. Kennedy, will deal in his address with 
modern mechanical training, constructive and critical. 
Sir Frederick Bramwell will read a paper on Thursday, 
August 9, on Steam Locomotion on Common Roads. On 
the Friday there is to be a joint discussion with Section 
A, on Integrators, Harmonic Analysers, ard Integraphs, 
and their applications to physica] and engineering 
problems. his discussion will be opened by Prof. O. 
Henrici, who is expected to exhibit some valuable models 
and instruments. On the same day, Lord Kelvin will 
read a paper on the resistance experienced by solids 
moving through fluids, which will be followed by a dis- 
cussion on Flight. Other papers, by Prof. Fuller, Mr. 
FitzMaurice, and Mr. H. Davey, will follow. On the 
Saturday, Sir A. Noble, F.R.S., will open with a valuable 
paper on the measurement of pressures in gun bores; 
and other papers, by Mr. B. Donkin and Mr. J. Kenwood, 
will follow. The Monday will be devoted to electrical 
questions, and among others Mr. W. H. Preece will give 
two papers on Signalling without Wires, and on the 
Efficiency of Glow Lamps. On the Tuesday, several 
papers of mechanical engineering interest will be read 
by Prof. Unwin, Mr. J. Swinburne, Prof. Capper, and 
Prof. Hudson Beare. 

The programme of Section H (Anthropology) is 
already a large one, including nearly fifty reports and 
papers of great interest. Amongst these are papers by 
Mr. Lionel Decle, on the native tribes of Africa between 
the Zambesi and Uganda; Dr. A. B. Meyer, on the 
distribution of the Negritos ; M. Emile Cartailhac, on the 
art and industry of the Troglodytes of Bruniquel (France), 
and two other communications ; Mr. J. Theodore Bent, 
on the natives of the Hydramoot; Count Goblet 
d’Alviella, on recent discoveries in prehistoric arche- 
ology in Belgium ; Prof. Max Lohest, on observations 
relative to the antiquity of man in Belgium; Mr. Arthur 
Evans, on the discovery of a new hieroglyphic system 
and pre-Phoenician script in Crete ; and Prof. J.Kollmann, 
on pygmices in Europe. It must be understood that where 
dates have been given above, they are only provisional, 
and that the order in which the papers are to be read is 
Hable to alteration before and during the meeting, due 
notice of which will be given in the daily journal. 

Section I (Physiology) will meet in the fine Physio- 
logical Laboratory of the University adjoining the 
Museum ; and, judging from the number and. interesting 
character of the communications which have been 
already promised, its launch into independent existence 
should prove most successful. A very large number of 
the physiologists of Great Britain have announced their 
intention of being present, and, in addition, the President 
of the Section, Prof. Schafer, will have the support of 
several distinguished foreign physiologists, amongst 
whom are Prof. Chauveau (of Paris), Prof. Hermann (of 
KGnigsberg), Prof. Engelmann (of Utrecht), Prof. Heger 
(of Brussels), and Prof. Gaule (of Zurich). 

The programme of local arrangements is drawn up, 
but owing to alterations being required, consequent on 
the withdrawal of Mr. W. H. White’s lecture, and other 
causes, it will not be ready for distribution before the 
beginning of next week. 

The Local Secretaries desire to give notice that all 
communications should be addressed to them at the 
British Association Office, the Examination Schools, 
Oxford, and vof to the University Museum, as hereto- 
fore. 
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BIG GAME SHOOTING? 


W HILE partridges and pheasants, and even hares 

and rabbits in spite of the Ground Game Bill) 
continue to increase and multiply, to the delight of the 
ordinary sportsman, there can be no doubt that the 
supply of what is termed “big game” is rapidly 
and seriously diminishing year by year. In North 
America the bison or “buffalo” is extinet as a wild 
animal, and the wapiti is hardly to be met with any- 
where within reach. In Europe the stcinboek has 
entirely disappeared, and the chamois is found only in 
certain districts where it has been carefully preserved. 
Cashmere, formerly the happy hunting-ground of the 
Indian ofncer, is now nearly cleared out, and itis very 
hard work, we are told, to get one decent “head” of 
barasingha or ibex in a whole season. As for «Africa, 
the whole of the easily accessible country has been swept 
clean by the host of * big game” shooters, and it is only 


Liss 


by penctrating into such distant places as the swamps of 
the Luapula, or the torrid deserts of Lake Rudolph, that 
the larger inammals, which formerly populated its whole 
surface, can be ‘tet at” in any numbers. Such being 
the cafe, it was quite time that an aecount of what has 
been for many years one of the great national sports of 
the lritish race should be taken in hand. Jt will help 
the adventurous spirits of the present gencration to share 
more casily ina pastime that eannot last much longer, 
and, at the same time, hand down to future aves a record 
of what were the delights and dangers of slaughtering 
the extinct mammals of the preceding era. 

Of the high qualihcations of the editor and those who 
hive asusted himin the present work, there can be no 
doubt whetever. Mr. Phillipps-Wolley is a recognised 
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try. by Clive Phillip pW fey. With contributions 
by Wir wh N Maker, W. t. Cowell, F. J. Jackton, Warburton Pike, 
ama F C Se Tee Nadcenton Library. ‘Iwo volw (l.ondon Song: 
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authority upon the game of the Caueasus and Western 
America. The names of Baker, Oswell, Jackson, Pike, and 
Selous are well known to sportsmen all over the world as 
those of ardent and intrepid hunters of the past and pre- 
sent generation. In the present work they have all made 
excellent contributions to the common stock of know- 
ledge on the subject ; but, as is usually the case where 
five or six people join together in writing one book, there 
is perhaps a little want of a uniform system in the com- 
bined product. We may even venture to hint that a 
little judicious compression and excision might have 
combined the two volumes into one. On the whole, 
however, this perhaps would not have been altogether 
desirable; it might have caused the omission of some of 
the excellent illustrations which pervade the two volumes, 
and possibly have interfered with the very plain and 
legible print now before our eyes. 

The first volume of “ Big Game Shooting” opens with 
an essay by Mr. Phillipps-Wolley on the general prin- 


ciples of the subject. No apology, we agree with him, 
is required for ‘‘ Big Game Shooting.” Man from his 
earliest origin has been a hunting animal. ven in the 
most highly civilised races the love of wild sport atfects 
some of the most highly gifted and intelligent of the 
race, and gives exercise to those masculine virtues which 
in these days it is so necessary to encourage. The best 
hunters, moreover, have done much for geography and 
much for science, although it may be the mere love of 
hunting that has originally prompted them in their ex- 
peditions. In Africa, as Mr. Phillipps-Wolley well puts 
it, hunting and exploration have certainly gone hand in 
hand; in Ameriea, it was the hunter who first explored 
and settled the great West; while in India, not the 
least amongst those latent powers which enable us to 
govern our Asiatie fellow-subjects, is the “respect won 
by generations of English hunters from the native 
slhikanis and hillsmen.” 

Agrecing fully with the author in his vindication of the 
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merits of big game shooting, we will not followhim into the 
arcana relating thereto, which will be mainly profitable 
to those who wish to indulge in the pursuit. 

The four chapters which follow Mr. Phillipps-Wolley’s 
introduction are devoted to a biography of Oswell, and 
to a history of his various expeditions in South Africa, 
These are all of great interest, and will be read by his 
brother shooters with an affection and reverence correctly 
due to so renowned a pioneer of their favourite pursuit. 
But the days of Oswell, alas, are past and gone, and we 
doubt whether the modern shooter of big game will profit 
much by the narrative of his hazardous exploits, although 
they will form excellent chapters for reading 
round the camp fire—if big game shooters ever 
have time for such a diversion. Very different 
is the case with Mr. F. J. Jackson, of Uganda 
fame, whose eleven chapters occupy the next | 
place. East Africa is now almost the only 
country in the world where there is still unoccu- 
pied space left for the shooters of big game, and 
where the elephant, the bufialo, the lion, the 
rhinoceros, the hippopotamus, the giraffe, and 
a host of antelopes are still to be met with in 
luxuriant abundance. Mr. Jackson commences 
with good advice on the proper mode of fitting 
out an expedition, and on the routes and districts 
to be traversed with greatest profit. 

He then devotes separate chapters to the 
various animals above mentioned, and gives us 
altogether what will prove to be a most useful 
guide-book to the hunter in Eastern Africa. 
The chapter on antelopes is of very great 
interest even to the scientific naturalist. The 
various species are separately enumerated, and 
discussed under their correct scientific names. 
Their number, not only as regards individuals, 
but species, is simply astonishing. Dividing 
them according to the sportsman’s point of 
view into two categories, Mr. Jackson places 
eighteen antelopes under the head of those which 
frequent the open plains, while those which are 
usually found in the busb make fifteen more, so 
that not less than thirty-three species of these 
elegant bovine animals are registered as oc- 
curring in East Africa. Ilad Somaliland been 
included within East African limits, several 
more species might have been added. We look 
upon Mr. Jackson’s contribution as the most 
Original and valuable part of the first volume, 
although Mr. Selous’ chapter on the lion and 
his ways, and Mr. Pike's account of the slaughter 
of the musk-ox in the barren lands of Arctic 
America, are likewise of considerable value. 

To the second volume of “ Big Game Shoot- 
ing” the contributors are hardly less inferior 
in fame than those who have written the former 
portion. Mr.Arnold Pike discourses on Arctic 
hunting, in which the walrus and the polar 
bear form the chief subjects of attraction. Mr. 
Phillipps-Wolley tells us of his adventures in the 
Caucasus, where the chief mountain game consists of the 
chamois and two species of ibex, while the slopes on the 
northern side of the chain are the favourite haunts of the 
few bison that are left, and of a large stag, termed ese AME; 
Phillipps-Wolley the red deer. But this stag is more 
probably the maral (Cerwws mara’) which many years 
ago was introduced into the Zoological Society’s gardens 
from Circassia, and flourished abundantly for more 
than ten years.! Of the bison, or as it is called in this 
work, the “ Caucasian aurochs,” the redoubtable traveller 
and hunter, Mr St. George Littledale, the only English- 
man who has slain this mighty beast in the Caucasus, 


? See Mr. Sclater's article on ‘*The Deer, now or lately living in the 
Society’s Menagerie.” (Trans. Zool. Soc. vite p. 336. 
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gives us full particulars. As is now well known, a 
small district on the northern slope of the Caucasus and 
one far-distant forest in Lithuania are the only remaining 
spots on the face of the earth where this splendid animal 
is still to be met with. Not many centuries ago, no 
doubt, the European bison pervaded the whole inter- 
vening district, and in past ages spread all over 
Europe, and was abundant even in England. But to 
call it the “aurochs” is a misnomer, for the true 


aurochs is the extinct Urus (Bos primigenius) which 
was found in the forests of Germany during the time 
of Julius Czesar. 


Mr. Littledale also gives us a good 


ay 


Fic. 2. 


—Spanish Ibex. 


account of the huge Owzs arga/? of Mongolia, and the 
corresponding Owzs polzz of the Pamir, two gigantic sheep, 
which he was amongst the first of British sportsmen to 
encounter. 

Another well-known hunter, Mr. Baillie-Grohman, 
writes chapters on the more familiar chamois and stag 
of the lps, while Messrs. Chapman and Buck contribute 
an excellent account of the large game of Spain and 
Portugal, a subject on which they are well qualified to 
speak from long personal experience. The picture of the 
Spanish ibex, taken from Mr. Chapman’s sketches, with 
the lammergeiers floating inthe distance, gives us a good 
idea of the attractions still to be met with in “ Wild 
Spain,” which he and Mr. Buck have done so much to 
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make known tous. Indian shooting is well treated by 
Colonel Percy, who zoes very fully into the subject. Itis, 
indeed, an ample one, and Colonel Percy enumerates no 
less than nfty-three animals to be included in the category 
of biz game by the fortunate sportsmen of India. The 
second volume concludes with good advice about camps, 
transport. rides, and ammunition, and with a few hints on 
taxidermy, showing the way in which the larger animals 
should be skinned and their heads set up as sportsmen’s 
trophies. 

In concluding our notice of this attractive work, we 
may be permitted again to call notice to the illustrations, 
which, with few exceptions, are of a high degree of excel- 
lence. Two of these, by the kind permission of the 
publishers, we reproduce on the present occasion. The 
first of them represents a scene in British East Africa, 
between Teita and Taveta, in the Kilima-njaro district, 
where in September 1886) the country was “literally 
crawling” with zebra, hartebeest, impala, oryx, and 
Grant's antelope, besides eland and giratte, and an 
occasional steinbok and wart-hog.” In those days 
Taveta was correctly designated the “ Hunters’ Para- 
dise.” The second illustration shows us the hauntof the 
Spanish ibex, of which we have already spoken. 

Before concluding our notice of what will no doubt 
quickly and deservedly become the big-game-shooters’ 
favourite handbook, we venture to call attention to what is 
probably a slizht slip on the part of Mr. Phillipps-Wolley. 
General Richard Dashwood, than whom there can be 
no better authority on the subject, has commented, 
in an article in Land and Water “March 24, 1894), 
rather severely on some of Mr. Phillipps-Wolley’s state- 
ments regarding the caribon and moose of North 
America. It is no doubt incorrect to say that caribon 
and moose feed upon the same food. As explained by 
General Dashwood, their tastes are very ditferent. It 
is also an error to describe the * call-cry” of the female 
moose asa roar. Gencral Dashwood's experienced ear 
teaches him to describe it asa ‘‘beantiful clear note, 
rising and falling with a sort of entreaty in the tone and 
a soft grunt at the end.” 


POPULARISING SCIENCE. 


et OPULAR science,” it is to be feared, is a phrase 

that conveysa certain flavour of contempt to many 
a scientific worker. It may be that this contempt is not 
altogether undeserved, and that a considerable proportion 
of the science of our magazines, school text-baoks, and 
books for the general reader, is the merc onvious tinctured 
by inaccurate compilation. But this in itself scarcely 
justifies a sweeping condemnation, though the editorial 
incapacity thus evinced must be a source of grave regret 
to all specialists with literary leanings and with the 
welfare of science at heart. The fact remains that in an 
age when the enlowment of research is rapidly passing 
out of the hands of private or quasi-private organisations 
into those of the State, the maintenance of an intelligent 
exterior interest in current investigation becomes of 
almost vital importance to continual progress. Let that 
adjective “intelligent” be insisted upon. Time was 
when inquiry could go on unaffected even by the 
scornful misrepresentations of such a powerful enemy as 
Swift, because it was mainly the occupation of men of 
considerable means. Wut now that our growing edifice 
of knowledze spreads more and more over a substructure 
of rants an'l votes, and the appliances needed for 
instr1 tion and further research increase steadily in cast, 
even the atfertation of a contempt for popular opinion 
become? onwie. There is not only the danger of 
sipplees being cut off, but of their being misapplied 
by a piolw whote scientific educatian 1s neglected, of 
therr being detlecte] from investiyitions of certain, to 


NO. 1291, VOL. 50] 


MA 


[Juiy 26, 1894 


those of doubtful value. For nstance, the public endow- 
ment of the Zetetic Sacietv, the discovery of Dr. Platt’s 
polar and central suns, or the rotation of Dr. Owen's 
Bacon-eryptogram wheel, at the expense of saner in- 
quiries might conceivably and very appropriately result 
from the specialisation of science to the supercilious 
pitch. 

It should also go far to reconcile even the youngest 
and most promising of specialists to the serious con- 
sideration of popular science, to reflect that the acknow- 
ledged leaders of the great generation that is now pass- 
ing away, Darwin notably, addressed themselves in many 
eases to the general reader, rather than to their colleagues. 
But instead of the current of popular and yet philo- 
sophical books increasing, its volume appears if anything 
to dwindle, and many works ostensibly addressed to the 
public by distinguished investigators, succeed in no 
notable degree, or fail to meet with appreciation 
altogether. There is still a considerable demand for 
popular works, but it is met in many cases by a new 
class of publication from which philosophical quality is 
largely eliminated. At the risk of appearing impertinent, 
I may perhaps, as a mere general reader, say a little 
concerning the defects of very much of what is prottered 
to the public as scientific literature. Asa reviewer for 
one or two publications, I have necessarily given some 
special attention to the matter. 

Asa general principle, one may say that a book should 
be written in the language of its readers, but a very con- 
siderable number of scientific writers fail to realise this. 
A few write boldly in the dialect of their science, and 
there is certainly a considerable pleasure in a skilful and 
compact handling of technicalities ; but such writers do 
not appreciate the fact that this is an acquired taste, and 
that the public has not acquired it. Worse sometimes 
results from the persistent avoidance of technicality, 
Except in the cases of the meteorologist, archeologist, 
and astronomer, who are relatively free from a special 
terminology, a scientific man tinds himself at a great 
disadvantage in writing literary English when compared 
with a man who is not a specialist. To express his 
thought precisely he gravitates towards the all too con- 
venient technicality, and forbidden that, too often rests 
contented with vague, ambiguous, or misleading phrases. 
It does not follow that, because, what from a literary 
standpoint must be called “slang,” is not to be used, 
that the writer is justified in ‘writing down” as if to 
his intellectual inferiors. The evil often goes further 
than a lack of precisian. Out of a quite unwarrantable 
feeling of pity and condescension for the weak minds 
that have to wrestle with the elements of his thought, the 
scientific writer will go out of his way to jest jests of a 
carefully selected and most obvious description, forget- 
ting that whatever status his special knowledge may give 
him in his subject, the subtlety af his humour is probably 
not greatly superior, and may even be inferior to that of 
the average man, and that what he assumes as inferiority 
in his hearers or readers is simply the absence of what 
is, after all, his own intellectual parochialism. The 
villager thought the tourist a fool because he did not 
know “Owd Smith.” Occasionally scientific people are 
guilty of much the same fallacy. 

In this matter of writing or lecturing “down,” one 
may even go so far as to object altogether to the 
facetious adornment of popular scientific statements. 
Writing as one of the reading public, I may testify that 
to the common man who opens a book or attends a 
lecture, this clowning is either very irritating or very 
depressing. We respect science and scientific men 
hugely, and we had far rather they took themselves 
seriously, ‘The taste for formal jesting is sufficiently 
provided for in periodicals of a special class. Yet 
on three occasions recently very considerable dis- 
tress has been occasioned the writer by such mistaken 
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efforts after puerility of style. One was in a popular 
work on geology, where the beautiful problems of the 
past of our island and the evolution of life were defaced 
by the disorderly offspring of a quite megatherial wit— 
if one may coin such an antithesis to “etherial.” One 
jest [am afraid I shall never forget. It was a Laocoon 
struggle with the thought that the huge subsidiary brains 
in the lumbar region of Svfeyosaurus suggested the 
animation of Dr. Busby’s arm by the suspicion of a 
similarly situated brain in the common boy. The second 
disappointment was a popular lecture professing to deal 
with the Lick Observatory, and I was naturally anxious 
to learn a little of the unique appliances and special dis- 
coveries of this place. But we scarcely got to the 
Observatory at all. We were shown——I presume as being 
moreadapted to ourintelligence—numerous lantern-slides 
of the road to the Lick Observatory, most of them with 
the “ great white dome” in the distance, other views (for 
comparison probably) with the “great white dome” 
hidden, portraits of the “gentlemen of the party on 
horseback,” walks round the Observatory, the head of an 
interesting old man who lived in a cottage near, the dome 
by moonlight, the dome in winter, and at last the tele- 
scope was ‘too technical” for explanation, and we were 
told in a superior tone of foolish things our fellow 
common people had said about it. For my own part, | 
really saw nothing very foolish in a lady expecting to see 
houses on the moon. My third experience was osten- 
sibly a lecture on astronomy, but it was really an enter- 
tainment—and a very fair one—after the lines of Mr. 
Grossmith’s. “Corney Grain in Infinite Space” might 
have served as atitle. It was very amusing, it was full 
of humour, but as for science, the facts were mere 
magazine cliches that we have grown sick of long ago. 
And as a pretty example of its scientific value 1 find a 
newspaper reporter, whose account is chiefly “(laughter)” 
with jokes in between, carried away the impression that 
Herschel discovered Saturn in the reign of George the 
Third. 

Now this kind of thing is not popularising science 
at all. It is merely making fun of it. It dishonours 
the goddess we serve. It is a far more difficult thing 
than is usually imagined, but it is an imperative one, 
that scientific exponents who wish to be taken seriously 
should not only be precise and explicit, but also 
absolutely serious in their style. If it were not a point 
of discretion it would still be a point of honour. 

In another direction those to whom the exposition of 
science falls might reasonably consider their going more 
carefully, and that is in the way of construction. Very 
few books and scientific papers appear to be constructed 
atall. The author simply wanders about his subject. 
He selects, let ussay, “ Badgersand Bats asthe title. It 
is alliterative, and an unhappy public is supposed to 
be singularly amenable to alliteration. He writes first of 
all about Badger A. ‘*We now come,” he says, “to 
Badger B ”; then “another interesting species is Badger 
€”; paragraphs on Badger D follow, and so the pave- 
ment iscompleted. ‘‘Let us now turn to the [ats,” he 
says. It would not matter a bit if you cut any section of 
his book or paper out, or shuttled the sections, or destroyed 
most or all of them. This is not simply bad art; it is 
the trick of boredom. \ scientific paper for popular 
reading may and should have an orderly progression 
and development. Intelligent common people come to 
scientific books neither for humour, subtlety of style, nor 
for vulgar wonders of the “millions and millions and 
Millions ” type, but for problems to exercise their minds 
upon. The taste for good inductive reading is very widely 
diffused ; there is a keen pleasure in seeing a previously 
unexpected geueralisation skilfully developed. The 
interest should begin at its opening words, and should 
tise steadily to its conclusion. ‘The fundamental prin- 
ciples of construction that underlie such stories as Poe’s 


NO. 1291, VOL. 50] 


* Murders in the Rue Morgue,” or Conan Doyle’s “ Sher- 
lock Ilolmes” series, are precisely those that should guide 
a scientific writer. These stories show that the public 
delights in the ingenious unravelling of evidence, and 
Conan Doyle need never stoop to jesting. First the 
problem, then the gradual piecing together of the solu- 
tion. They cannot get enough of such matter. 

The nature of the problems, too, is worthy of a little 
attention. Very few scientific specialists differentiate 
clearly between philosophical and technical interest. To 
those engaged in research the means become at last 
almost as important, and even more important than the 
end, but apart from industrial applications, the final end 
of all science is to formulate the relationship of pheno- 
mena to the thinking man. The systematic reference 
of Calceola, for instance, Thecu, the Lichens, the Polyzoa, 
or the Termites, is an extremely fascinating question to 
the student who has just passed the elementary stage, and 
so too is the discussion of the manufacture and powers 
of telescopes and microscopes ; morphological questions 
again become at last as delightful as good chess, and so 
do mathematical problems. But it must be remembered 
that morphology, mathematics, and classification are from 
the wider point of view mere intellectual appliances, and 
that to the general reader they are only interesting in 
connection with their end. To the specialist even they 
would not be interesting if he had not first had their end 
in view, The fundamental interest of all biological 
science isthe balance and interplay of life, yet for one 
paper of this type that comes to hand there are a dozen 
amplified catalogues of the “ Cats and Crocodiles” descrip- 
tion. I find again, presented as a popular article, a long 
list of double stars with their chief measurements. Now, 
to a common man one double star is as good as a feast. 
Again, the botanist, asked to write about leaves, will 
get himself voluminously entangled in the discussion 
whether an anther is a lamina, or in an exhaustive and 
even exuberant classification of simple and compound, 
pinnate and palmate, and the like, making great points 
of the orange leaf and the barberry. But the kind of 
thing we want to have pointed out to us is why 
leaves are of such different shapes and so variously 
arranged. It is a thing all people who are not botanists 
puzzle over, and avery pretty illustrated paper might be 
written, and remains still to be written, linking rainfall 
and other meteorological phenomena, the influence of 
soil upon root distribution and animal enemies, with 
this infinite variety of beautiful forms. 

Enough has been said to show along what lines the 
genuine populariserof science goes. Thereare models still 
in plenty; butif there are models there are awful examples 
—ifanything they seem to be increasing —whoappear bent 
upon killing the interest that the generation of writers who 
are now passing the zenith of their fame created, wounding 
it with clumsy jests, paining it with patronage, and 
suffocating it under their voluminous and amorphous 
emissions. There is, I believe, no critical literature 
dealing generally with the literary merits of popular 
scientific books, and there are no canons for such 
criticism. It is, ] am convinced, a matter that is worthy 
of more attention from scientific men, if only on the 
grounds mentioned in my opening paragraphs. 

H. G. WELLS. 


ON THE UNE WS CHEE ING S iO Ko TL1 i) Si is 
ANDREWS (GATTY) MARINE LALORATORY. 


“HAT St. Andrews had not one of the oldest marine 
laboratories was the result of an accident. Never- 
theless it has the oldest marine laboratory in Britain, 
since it was opened early in 1884, though since 1882 the 
practical laboratory in the College had been used for this 
purpose ; and it could not well be otherwise, since it was 


Bee 


within a stone’s cast of the bay—so rich in a varied 
fauna and flora. Forten years the work of the laboratory 
has been carried on under considerable ditticulties in a 
wooden building originally ereeted as a temporary fever- 
hospital, and the walls and roof of which were neither 
wind- nor water-tight. This structure was situated on a 
spit of sand near the harbour, and most conveniently 
placed for easy access to the fishing-boats and the beach ; 
but it was on a public common, and though for nearly two 
years every effort has been made to get the new labora- 
tory erected on the same site, it was found to be im- 
practicable, and a new site was therefore chosen on 
University ground. about 300 yards further south, and 
close to the beach. This site affords ample space, and, 
besides, a small fresh-water stream flows through it. 
The new laboratory is the munificent gift of Dr. Charles 
Henry Gatty, of Felbridge Place, East Grinstead, who 
has placed £2500 at the disposal of the University of 
St. Andrews for its erection. The building will face the 
west, with the back towards the east and the sea, and 
will be for the most part of one storey. From its eastern 
or sea face the windows command an extensive view of the 
picturesque bay, with the Forfarshire coast terminating 


Vesiile. r. Hall; \, Director's Room; p, Library ; F, Room for Specimens; r, Cloak Room and Lavatory, 6, Chemical Room; nu, Research 
Keom, 1, Tanks of Room; w, Workers Compartments$ 0, Workers’ Cabinets; r, Workers’ Bookshelves; J, Tank Room; k, Receiving Room; 
L, Engine and Pumps ; M, Heating Chamber. 


in the steep rocks of the “ Red Head” on the left, and on 
the right the well-known cliffs from which the '‘ Rock and 
Spindle ’and ‘Maiden Rock” standout boldly, while here 
and there a more gentle slope gives a patch of bright 
green sward. The western face or front has a view em- 
bracing the fine old ruins of the cathedral, the southern 
suburbs of the city, and a wide stretch of Fife, including 
such eminences as I)rumearro Craig and Clatto Hill. It 
his a frontage of 125 feet, and the building is in the 
Seotush style of architecture—unpretending externally, 
but comfortable and convenient internally. 

The entrance is in the projecting block nn the west, 
leading into a vestibule 4), and a spacious hall (13), with 
lobbies leading right and left. In this block are situated 
three official rooms, viz. the Director’s room (c), the 
library (0), and the room for specimens ‘tj, the two 
former looking into the bay, the latter to the west. 
lesrces the e are a cloak-room with lavatory (F) and a 
chemreal room (G). The lobby on the right leads to the 
revearch room (tt), which is 304 ft. x 30 ft., and contains 
Compartments W fo ft. square, with partial partitions 
about © ft.in heisht, for six workers. Each of these has at 
the window a large and convenient table (N) with sink, 
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mirror, and other fittings, on the right wall a series of 
shelves (P) for books and other things, while behind is a 
cabinet of drawers (0) for storage of delicate apparatus 
and specimens. From the position of the building three 
of these windows look to the sea, and three to the west ; 
while a seventh admits light from the southern end of the 
building. In the centre of the room is a series of tanks 
of sea-water, six in number (one for each worker), hesides 
various shelves for smaller glass aquaria, and the 
necessary pipes and nozzles for distributing sea-water as 
required. <A fireproof compartment for long-continued 
use (all night) of the hot bath occurs at one end, while 
each worker has a separate small paraffin apparatus in 
his compartment. 

The lobby on the left leads to the tank-room (J) or 
aquarium, 30 ft.6 in. x 30ft., and with three windows on 
each side (east and west) for illuminating the tanks—of 
slate and glass—ranged round the room, as well as 
placed in the centre. While that part of the building | 


paved with concrete. A door at the northern end leads 
by a few steps to the receiving-room (kK), with its long 
table and sink, where the specimens procured by the 


boats are arranged by the attendant before being intro- 
duced into the tank-room or distributed to the workers. 
The outer door to this room is on the western face of the 
building (front), and above it is a large storage-tank for 
sea-water. In this block are the apartments for the 
engine and pumps (t), a store and the heating-chamber 
with accessories (M), all these being entirely separated 
from the tank-room by a thick wall of stone. 

The main apartments are heated by hot-water pipes, 
with the exception of the three in the centre (viz. 
Directors’ room, library, and museum), which have fire- 
places for gas. 

The laboratory is capable of easy extension should 
that ever be necessary, and it is readily reached from 
the class-rooms of the University. Moreover, being in 
direct connection with the latter, the workers have the 
advantage of free access to the University library and 
museum, besides that communication with those of 
similar tastes, which is socongenial as well as profitable 
to the naturalist, and which cannot be compensated by 
mere richness of fauna and flora, if these are in an 
isolated locality or difficult of access. 

lurther, in addition to its connection with the Univer- 
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sity, the laboratory from the first has been under the 
control of the Fishery Board for Scotland, who 
administered the Parliamentary grant given in 1884 for 
its equipment, and who maintain the attendant and 
defray certain other expenses. 

Ample space exists for the formation of large external 
ponds and tanks, and certain portions of the tidal rocks 
in the neighbourhood are fitted for enclosure, so that 
young fishes and crustaceans may be reared from the 
post-larval stages onward, under conditions as closely 
approaching nature as possible. In the same way the 
culture of useful mollusks can be experimented with. 

The beach at St. Andrewsis remarkably adapted for 
marine researches, since it combines extensive reaches of 
sand with their special forms, and on which a vast 
variety of niaterials in a fresh state are stranded by storms, 
with great stretches of tidal rocks and rock-pools so rich 
in littoral animals and plants. The valuable mussel-bed 
inthe estuary of the Eden, the proximity of the Forth 
and the Tay, the constant stream of specimens brought 
by the fishing-boats, and the plenitude of life inthe bay 
itself—all combine to render it classic ground to the 
naturalist. For example, amongst the rarer form: at St. 
Andrews ate Corymorpha, Certanthus, Pennatula, 
Asterias JMitlleri, Echiurus, Afagelona, Tornaria 
Mitraria, swarms of Appendicularians (Oshopleura), 
Pelonaia, Actinotrocha, the Pteropods Cérone and 
Spirialis, the Nudibranch /da/éa, and the Tectibranch 
Aplysia. 

The greatly improved facilities for research which the 
munificence of Dr. Gatty has granted to St. Andrews 
cannot but increase the results in regard to marine 
biological science and the fisheries, and render the old 
University city even better known in this connection in 
the future than in the past. Yet there are those still 
living who remember the glee of Edward Forbes as he 
picked up the living spoon-worms (£chéuré) on the west 
sands, and who listened to a short course of lectures he 
gave in the University on star-fishes, before the publica- 
tion of his work on this group, and who were familar with 
the figure of John Reid as he descended the steps at the 
Baths to hunt for //ydve ¢2eba, and watch the scyphistoma- 
stage of Avrelzz, which he independently worked out 
there. It is unnecessary on the present occasion to 
allude to the names of more recent workers, but they are 
many, and include continental and American, as well as 
those of our own country. Wer. a. 


NOTES. 
ALL who take an interest in science will be glad to hear that 
the health of Prof. von Helmholtz has been improving of late, 
and that he has regained partial use of his paralysed side. 


TUE resignation of Prof. Dana, from the position he has so 
long occupied at Yale University, is announced. Dr. Dana was 
appointed, in #850, Silliman Professor of Natural Ilistory and 
Geology at Yale, and now at the age of eighty-one years he is 
compelled to abandon further active work by reason of feehle 
health. We hope that many years of well-earned rest remain 
to him. 


Pror. Il. S. Wittiams, formerly of Cornell University, has 
been appointed Prof. Dana’s successor at Yale University. 


Tie sixty-second annual mecting of the British Medical 
Association will take place at Bristol, from July 31 to August 3, 
under the presidency of Dr. E. Long Fox. The report 
which the council has to present is, we understand, a very 
favourable one, and shows that the membership of the 
Association has increased from 14,703 to 15,090, and the total 
investments to £41,789. Dr. Long Fox is to deliver his address 
on Tuesday, July 31, and during the meeting the following 
addresses will be delivered:—On Medicine, by Prof. Sir T. 
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Grainger Stewart; on Surgery, by Prof. Greig Smith; and 
on Public Medicine, by Sir Charles Cameron, 

THE Société Industrielle de Mulhouse has issued a programme 
of the prizes to be awarded next year. The prizes are open to 
all, whether natives of France or not, and works competing for 
them must reach the President of the Society before February 
15, 1895. Most of the awards consist of medals only, but some 
carry with them prizes varying from one hundred to five thousand 
francs, A complete programme can be obtained by applying 
to the Secretary of the Society, Mulhouse, 

THE twenty-third meeting of the French Association for the 
Advancement of Science will be opened at Caen on August 9, 
under the presidency of Prof. Mascart. The work of the 
Association will be divided into four groups, each containing 
from three to five sections. The first group (Sciences Mathé- 
matiques) will be devoted to mathematics, astronomy, and 
geodesy, mechanics, navigation, civil and military engineering. 
To Group II. (Sciences Vhysiques et Chimiques) belong 
physics, chemistry, meteorology, and terrestrial physics. In 
the third group (Sciences Naturelles et Médicales) will be 
found geology and mineralogy, botany, zoology, anatomy, 
physiology, anthropology, and medical sciences. The fourth 
group (Sciences Economiques) is concerned with agriculture, 
geography, political economy and statistics, pedagogy, hygiene, 
and public health. 

THE next annual meeting of the Italian Botanical Society 
will take place at Palermo, in 1895. For the present year a 
botanical excursion is arranged, on September 25 and the three 
following days, to the Island of Giglio, the largest of the Tuscan 
Archipelago, except Elba, the flora of which has been but im- 
perfectly explored. Botanists desirous of taking part in the 
expedition should communicate, not later than September 15, 
with the President, Prof. Arcangeli, t9 Via Romana, Florence. 

INFORMATION has come to hand respecting an International 
Exhibition of Arts, Industries, &c., which is to be held at 
Bordeaux in 1895. The exhibition, which is the thirteenth held 
at Bordeaux, will be opened on May 1, and will be divided 
into some ten Sections, as follows:—Section I. Education. 


Il. Arts (Liberal, Industrial, and Decorative; Medicine, 
Ilygiene, &c.). Il. Social Sciences. IV. Agriculture, 
Ilorticulture. V. Wines and Spirits. VI. Industries 


(Mineralogical, Mechanical, Chemical, &c.). WII. Habitation 
(Furniture, Dress, &c.). VIL1. Transport, Civil Engineering, 
and Military Art. IX. Electricity. X. Commerce and 
Colonies. England, Belgium, Italy, Portugal, Spain, and 
Switzerland are invited to contribute. 

Te seventeenth annual meeting of the Midland Union of 
Natural History and Scientific Societies will take place on 
August 3 and 4, at Ellesmere, under the auspices of the 
Ellesmere Natural History Society and Field Club. <A strong 
programme has heen arranged, and after the husiness meetings 
of August 3 2 conversazione will be held at St. Oswald's College. 
The following day will be taken up by three excursions : one to 
Chirk, Llangollen, and Valle Crucis for the arch:cologists, led 
hy Mr. A. T. Jebb ; a second, round the Meres and Peat Mosses 
of the neighbourhood for the biologists, under the leadership of 
Messrs. Peake, Jennings, and Thompson. The third, for the 
geologists, will be under the guidance of Dr. Callaway, who 
will conduct his party to Ilawkstone and Grinshill. We 
understand that the Ellesmere Society hope that many of the 
visitors will be able to stay in the neighbourhood over the Bank- 
holiday, when further excursions may be arranged, and they 
are perfecting the arrangements in a most generous and 
hospitable spirit. 

WE hear, with much regret, of the death, at the age of 
seventy-nine years, of Dr. Daniel Cornelius Danielssen, who 
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has becn since 1864 president of the Directors of tbe Bergen 


Museum, and of Prof. Michele Lessona, President of the Royal 
Academy of science at Turin. 


Tue death is announced of Mr. Alfred Williams, who for 
many years has been closely identifed with the branch of his 
profession relating ta gas engineering. Mr. Williams was one 
of the founders of tbe Society of Engineers, and has acted as its 
honorary secretary and treasurer since its inauguration in 1854. 


Tue Accademii dei Lincei at Rome held its annual meeting 
on June 3, the President, Senator Brioschi, being in the chair. 
The King of ltaly always attends these meetings, and this year 
the (Jueen accompanied him. The magnificent Palazzo Corsini, 
which compares with the rooms of the Royal Society very much 
as the consideration shown to men of science in Italy does with 
the neglect of science by the powers that be in England, was 
en fete, and the sitting, already recorded at length in the +///, 
was a most interesting one. The President referred tothe work 
done by the Society, and the constant sympathy of the King 
with its affairs; and Prof. Ferraris, of the Turin Industriat 
Museum, gave a discourse on the electric transmission of energy. 


WeE have often in these columns had to complain of the back- 
wardness of the Government of this country to recognise the 
valne of men of science and the work in which they are en- 
gaged, and a fresh instance of this slowness of vision is furnished 
ip a recent number of the Etectrical Nevtew. It seems that of 
the deputations sent last year to the International Congress at 
Chicago, the delegates who represented I'rance and Germany 
had the whole of their expenses paid, and were rewarded 
according to their several merits with decorations, honours, and 
with courteous thanks. The representatives of Great Britain 
alone have been ignored eutirely : and, so far from their ser- 
vices receiving remuneration or thanks, it is doubtful whether 
her Majesty’s Government even know the names of those who 
looked after Idritish interests and maintained the credit of 
Britain’on this most important occasion. Yet they were 
all of the highest eminence, who sacrificed much 
time and trouble to this thankless business. .\ccording to 
our contemporary, among thein was one whose labours have 
been rewarded abroad with every kind of honour and acclaim, 
who c work has wrought incalculable benefit, whose inventions 
are in constant universal use, who gave his greatest discovery 
freely to the world and who has never in his own country re- 
ceived the smallest official recognition or distinction, Truly, a 
prophet is not without honour save in his own country and 
among his own people. 


men 


Some sensational paragraphs have appeared in evening 
papers as to all hope of the Wellman arctic expedition being 
abandoned ; but this is not the case. There is serious cause for 
anxiety, but the probability that Mr. Wellman had left the 
Aa n-aid Farl before she was lost, is at least as great as that 
be was on board at the time. Puring the next month there will 
be frequent communication with Spitzbergen, and the position 
of Mr. Oyen on Danes Istand will not be one of utter desolation, 
Colonel Teilden writes to the Ztme from Lerwick on July 21, 
correcting some of the extravagant rumours which had been 
pullithe!. te states that none of Mr. Wellman’s party had 
any previous exy crience of .\rctic work, and that the condnet 
of the expedition, -o far as known, showed ignorance of the 
ru ke they would have to run. 

Tite American Musenm of Natural History have commis- 
wonel Prof. Kudolph Weber to organise an expedition to 
propia, for the pMrpose of scientific exploration and the col- 
lecion cf M@pecimens. Mr, Weber will leave New York on the 
28th inst., an] wall study fora short time in Germany, thence 


proceel ng t+ Sumatra, where he will collect and equip a force 
of natives fer the expedition. 
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WITH reference to the note in our last number, respecting the 
Rey. S. A. Thompson Yates’s gift to the University College, 
Liverpool, a correspondent writes :—‘‘ The Thompson Yates 
Laboratories are to be exclusively devoted to physiology and 
pathology; and since of no two subjects can it be said with 
more truth that ‘‘aliud ex alio clarescet,” it is to be hoped 
that both will largely benefit by the fact of their being housed 
in the same building. Many of the requirements are identical, 
so that the proposed new laboratories, whilst providing the 
separate accommodation for such teaching and research as the 
study of the subjects requires, will be as far as practicable 
dovetailed, so as to avoid the reduplication of costly special 
rooms. tis hoped that such combined laboratories may prove 
of value by bringing into intimate association pathological and 
physiological scientific workers, and it is certain that a building 
complete in itself, which provides for both departments, must 
lend itself most advantageously to economical maintenance, 
The building will be situated in the ample grounds of the 
College, and will form a block to which, at some subsequent 
date, the Medical faculty hopes to add further new buildings 
for other departments of its Medical School.” 


By permission of the postal authorities, the wires between St. 
Margaret's and the General Post Office, London, were, on Sunday 
afternoon and evening last, used for the purpose of some experi- 
ments with the teleautograph, the invention of Prof. Gray, of 
New York; the time for the experiments being selected owi 
to the wires being compatatively idle on Sundays. The ex- 
periments took place between the General Post Office, London, 
and Cable Mut, St. Margaret’s Bay, through which the London 
and Paris telephone passes. Special instruments were fixed up 
at both ends, and as this was the first time that long distane 
experiments in teleautography have taken place in this country, 
they were watched with unusual interest. The results were 
excellent, the messages transmitted being in every respect mi 
successful, and the instruments working without the stightest 
hitch over a distance of $3 miles. Messages were both <i 
from and received at St, Margaret’s Bay. The principle 
the instrument is that it automatically records an exact fa 
simile of the writing contained in messages. In the experi> 
nents on Sunday the receiving pencil recorded with ease and 
clearness different handwritings, giving thick and thin strokes, 
dotting i’s, and crossing t’s very correctly. 


Tue current number of the Arvftsh Medial Journal, in a 
leader on ‘Cholera Prospects,” laments the fact that ‘‘ there 
are half-a-hundred places in England where, if cholera were to 
be introduced to-morrow, it would, unless at once detected, 
spread, and not only so, but spread (o the danger of communi> 
ties around, and which, by reason of gathering grounds of their 
water supply, or the like, are at the mercy of some rural body 
whose sole aim as a body seems to he to cut down the rates at 
the expense of the public health.” The outlook, as far as this 
country is concerned, is not of the brightest, and health hadies 
would certainly do well to take to heart the advice of our con 
(emporary, and bestir themselves betimes to the proper fulfilment 
of the duties devolving upon them. 


CONFIRMATION of the wisdom of the old adage, ‘' There is 
nothing new under the sun,” is to be found in the Zancet f 1 
July 21, which details from the *' Newes ” of 1665 a series af 
precautions employed in combating the plague of London in 
that year. ‘*These include the appointment of parochial 
examiners to investigate cases of sickness and to take measures 
for their isolation if needful and the employment of watchmen 
to ensure this result and of chirurgeons to certify the presence 
of plague. Notification of this disease was the duty of house- 
holders ; every infected house was marked in (he manner with 
which we are all familiar and underwent a quarantine of longer 
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or shorter duration, and disinfection was carried ont by airing 
with fire and by medicated fumigation. Nurses on the termina- 
tion of a case were subject to twenty-eight days’ seclusion, and 
visitors were forbidden the house of sickness.” We of to-day 
could do worse than act upon much of the advice here given, 


Ix the report of the Puffin Island Biological Station, just 
received, we find a history of the station since its vacation by 
the Liverpool Biological Society for their new home at Port 
Erin. The laboratory was taken over in 1892 by a number of 
members of the staff of University College, Bangor, and other 
residents in the neighbourhood ; and a committee of manage- 
ment was formed, with Mr. P. J. White, who also edits the 
report, as director of the station, The contributors to the pre- 
sent report of thirty-two pages deal briefly with special points 
of interest in the terrestrial fauna and flora and the archeology 
of the island, and the director offers some suggestions in re- 
gard to the improvement of the sea-fisheries (shell-fish) of the 
district, 

THE Comte Rend of the filth session of the International 
Geological Congress, held at Washington in 1891, has just ap- 
peared. The general arrangement of the book closely follows 
that of the report of the London Congress (1888), but it is 
printed on larger paper. The formal reports of discussions, &c., 
are printed in I*rench, but these occupy only a small portion of 
the book ; the greater part consists of descriptive papers and of 
fuller reports of some discussions, mainly in Fnglish. The de- 
scription, by C. R. van Hise, of the pre-Cambrian rocks of the 
Lake Superior region, and the geological guide-book to the 
Rocky Mountain Excursion, edited by S, I’. Emmons, are 
interesting portions of the report. Some notes and sketches 
by ‘‘visiting geologists '"—Prof, T. Mck, Ifughes and Dr. Fr. 
Frech—are appended. We may also here note that Dr, F. 
Wahnschaffe has published detailed descriptions of the Western 
districts in Waturwissenschaftliche Wochenschrift. The Rocky 
Mountain Guide-book is by numerous contributors, and we have 
received a separate copy of that part relating to the Vellowstone 
Park, by A. Hague. 


WE have received part i. of the twelfth annual report of the 
Fishery Board for Scotland, being for the year 1893. Follow- 
ing the practice of previous years, the report will be issued in 
three parts. ‘The third part deals with the scientific investiga- 
tions conducted under the direction of the Board, and in it the 
hatchery established at Dunbar for the propagation of marine 
food-fisbes will be described. We learn from the present part 
that the establishment consists of a small tidal pond, in which a 
limited numher of spawning fishes may be collected and pre- 
served ; a large concrete spawning tank, in which the fishes at 
Maturity are placed ; a chamber for the automatic collection of 
the fish eggs, and for the filtration of the water; a hatching 
room, in which the special hatching apparatus is fitted up; to- 
gether with the necessary pumping apparatus, The whole of 
the expenditure, amounting to about £1600, has been met from 
the ordinary vote for scientific investigations. So far, the 
Operations have been limited by the want of a sufficiently 
Capacious sea-water enclosure. Nevertheless, over 25,000,000 
eggs of the plaice have been hatched in the establishment, and 
arrangements are in progress with the view of obtaining a 
supply of adult turbot and soles, so as to admit of these fishes 
being propagated on a large scale, and the fry placed on the 
fishing grounds, ‘The opinion is expressed that when large 
sea-water ponds or enclosures are added, it will be possible to 
retain the voung flat fish until they have assumed the habits of 
the adults, and thus greatly increase the usefulness of the 
establishment to the fishing industry. 

A REPORT on the cultivable land on Kilimanjaro, with special 
tegard to its climate and healthfulness, is published by Dr. 
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Brehme in the last number of the Aftéthetlungen aus Deutschen 
Schutzgebieten. The fertile land may be taken as tbe zone 
between 3700 and 7oo0o feet of elevation; this zone, strictly 
speaking, measures only 500 square miles, but several thousand 
square miles of the neighbouring country may be included as fit 
for settlement. The soil is the result of the weathering of 
volcanic rocks mixed with the humus formed by decaying 
vegetation ; it is from 1 to 3 metres thick on the lower slopes, 
and of great natural fertility. The water supply is good, from 
melting snow, as well as from the discharge of the clouds which 
usually hang over the upper part of the mountain. Rains or 
wet mists occur frequently at all times of the year. The health- 
fulness of the slopes watered by rapid streams is in contrast with 
the fever-haunted marshes of the plain at the base of the 
mountain, where the slope of the land is insufficient for natural 
drainage. One very important circumstance is that the water 
of the mountain streams may be drunk unboiled without any 
tisk. At the station of Marangu (1430 metres), meteorological 
observations, taken from October 1892 to December 1893, the 
highest monthly mean temperature at 7 a.m. was 17°°9 C, in 
December 1892, and the lowest 13° C. in August 1893. The 
mountain is exposed to the trade winds, the south-east trade 
blowing from April to October, and the north-east from the end 
of October to March; but the local winds are modified by a 
general up-hill wind during the day-time, and a down-hill wind 
at night. The illnesses most common on tke cultivable zone of 
the mountain are much more frequently due to cold than to 
malaria. In addition to the banana, sorghum, and maize, all 
European cereals and vegetables grow readily. There seems 
to be no reason why the experiment of settling European 
farmers on the temperate uplands of the mountain should be 
unsuccessful if fairly tried. 


In the last number of the Scottish Geographical \Jagasine, 
Prof. Otto Pettersson continues his memoir on recent 
Swedish hydrographic research in the Baltic and North Seas, 
In this instalment, which is profusely illustrated with coloured 
charts and sections, he shows how the observations have thrown 
new light on the Baltic Current in the Skagerack aad North 
Sea. The outflowing and inflowing currents which traverse 
the Skagerack can readily be distinguished by the different 
salinity of the water, the inflowing current containing more than 
3°2 per cent. and the outflowing less than 3‘o0 per cent. of salt. 
In winter, when the outflowing current, or Laltic Stream, is 
reduced to its minimum by the freezing of the rivers, i shrinks 
to the dimensions of a narrow current along the coast, the 
Skagerack resembling a whirlpool with still water in the middle, 
and the moving water flowing along the coasts. ‘Ihe water is 
everywhere warmer than the air, but most sointhecentre. Thus, 
while the air at or below o°C. is in contact with water of nearly 
the same temperature off the Swedish coast, in the centre of the 
Skagerack it rests on water the surface temperature of which 
may be as much as 5”; thus a central mass of relatively warm 
air is produced, surrounded by concentric layers which are colder 
and colder. This not only affects the climate of the Swedish 
coast, but is favourable to the formation or attraction of cyclones. 
In spring the cold Baltic Stream overspreads the warm central 
waters of the Skagerack witha fresher and colder layer, destroy- 
ing the conditions favouring the formation or passage of cyclones, 
and thus produces the typical dry and cold spring weather which 
prevails in Sweden. 


In a letter to the “/ectricfan, Prof. Elihu Thomson mentions 
a curious and rather amusing illustration of the principle upon 
which the instrument for detecting the presence of electric 
oscillations, devised by Prof. Oliver Lodge, and called by him 
the ‘‘coherer,” is based, which came under his notice lately. 
Tt will be remembered that the ‘‘cohercr’’ depends on its 
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action on the alteration ia the resistance of a ‘bad contact” 
between an aluminium plate and an iron wire when electric 
oscillations are set up in the circuit containing the coherer. It 
was reported to Prof. Thomson that a certain electro-plater 
at Philadelphia had fouod that he could not pursue his silver- 
plating operations during a thunderstorm, and that if he left 
his plating over-night, and a thunderstorm came on, the work 
was invariably ruined. Prof. Thomson says :—‘ I was disposed 
to be thoroughly sceptical, and expressed my disbelief in any 
such effect. Being urged, however, I went to the silver-plater’s 
shop, which was a small one, and questioned the silver-plater 
himself concerning the circumstances which had been reported. 
While it was evident that he was not a man who had informed 
himself electrically, | could not doubt that he had indeed stated 
what was perfectly true, namely, that when his platiag opera- 
tioas were going on and a thanderstorm arose, his batteries, which 
were Smce cells, acted as though they were short-circuited, and 
the deposit of metal was made at too rapid a rate. The 
secret came out on an inspection of his connections, The con- 
nections of his batteries to his baths were made through a num- 
ber of bad contacts, which would not fail to be of high resistance 
under ordinary conditions. I could readily sec that virtually he 
was working through a considerable resistance, and that he 
had an excess of battery power for the work. Under these 
circumstances a flash of lightning would cause coherence of his 
badly-contacting surfaces, and would improve the conductivity 
so as to cause an excessive flow of current, and give a too rapid 
deposit. The incident suggests the employment of Dr. Lodge's 
ingenious instrument in the stady of the waves which are propa- 
gated during thunderstorms, of which waves we have practically 
little or no information.” 


Pror, R. Lersius, of Darmstadt, is preparing a new gco- 
logical map of Germany, which will give a valuable summary 
of our knowledge of that area. It is founded upon the various 
national surveys and upon other good authorities. The scale is 
1: 500,000. The map will be complete in twenty-seven sheets, 
each measuring 15} inches by 13 inches. Four sheets in the 
south-western areas are published (by J. Perthes, Gotha) ; these 
are:—Sheets 17, Koln; 22, Strassburg ; 23, Stuttgart; 25, 
M.‘hansen. The sheets are completed beyond the German 
boun tary. The meridian of the map is Paris, but the longitude 
east of Greenwich is also indicated on the upper margin of each 
shect. A new point in this map is that a complete index is 
printed with each sheet, but only those rock-divisions indicated 
on the shect are coloured. ‘he subdivisions shown may be 
grouped as follows :—Post-Tertiary, 4; Tertiary, 4; Secondary, 
11; Paleozoic, 10; Metamorphic, 2; Volcanic and Plutonic, 
3 The ‘‘Silur System "’ includes Cambrian, Tower Silurian, 
and Upper Silurian) ‘The map 1s unusually bright and clear ; 
this is partly due to the black printing (topography, &c.) having 
heen done last, over the colours. Like many other geological 
maps recently published, the price is small: two marks for one 
sheet, or three marks for cach Lieferung containing two 
sheets. 


THE generous manner in which reports on scientific matters 
are preparcl an} pablishe lin the Unite! States has frequently 
been commented upon in these columns. In i89r the sum of 
two thonsin | dollars was votell by Congress for investigations 
re pecting the alvisalulity of establishing a fish-hatching station 
tn the Kocky Mountain region in the States of Montana and 
Wyoming, and algo a station in the Gulf States. The results of 
these invellizations are contained ina /iu/letin (vol. xi, 1891) 
recently receive | from the U.S. Tish Commission. Vrof. 1B. W. 
P.vermann carried oat the ch’ef of the investigations, In lnok- 
tng for asuitable site fora fish-cultural station, the following 
requirements for the successful operation of such a station 
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| obtain a copy of the catalogue, should communicate with M. 


' general n otes, articles on ‘Animal Mechanics,” by Dr. Manly 
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were kept in mind :—(1) There should be a constant supply of 
not less than one thousand gallons a minute, at a temperature 
never exceeding 50° or 55°, and free from any possibility of 


contamination. (2) There should be twenty to thirty acres of 
ground conveniently near the source of water supply. There 
should also he sufficient fall between the source of water supply 
and the hatchery building to permit a gravity supply. (3) The 
location should be central with reference to the region to be 
stocked, and should also afford good railroad facilities. Prof. 
Evermann and his party visited fonrteen of the most promising 
localities, and the explorations were very satisfactory, both from 
the economic and scientific points of view. It was eventually 
decided that the region mostnearly filling all the natural require- 
ments was Ilorsethief Springs. These springs, situated in 
Montana, near the north-west corner of the Yellowstone 
National Park, are among the largest and most remarkable to 
be found anywhere in the United States. 


We are glad tosee, from the ‘* Abstract of Proceedings of the 
South London Entomological and Natural IListory Sovicty ” for 
the years 1892 and 1893, which has just reached us, that the 
condition of the Socicty is still a very satisfactory one, although 
the membership is slightly lower now than a year ago. The 
Society now numbers 192 members. The volume contains, in 
addition to reperts of the various meetings held, the addresses 
of the respective presidents for 1892 and 1893. 


Tur London Matriculation Directory for June has just bee 
issued by the University Correspondence College, and contains 
the papers sct for the Matriculation Examination, June 1894, 
and solutions to the same. f 


A SECOND edition has been issued of the catalogue of the 
‘Bibliotléque du Jardin Dotanique de Buitenzorg,” Java, 
The edition has been prepared by Dr. Brute] de la Riviere, 

» . . s 
and it is much more compiete and better arranged than the 
first. We are requested to state that naturalists desiring to 


Treub, the Director of the State Botanic Garden, and the 
volume will be sent without delay. 


Tue July part of the -Iwerican Naturalist contains, besides 


Miles; ‘‘Vhe Meaning of Tree-Life,” by I. 1. Clarke; 
‘© Lepid osirenids and Ldellostomids,” by Theodore Gill; and 
“ The Origin of Pelagic Life,” by Prof. W. K. Brooks. ' 


Tue Quarterly Statement of the Palestine Exploration Fund 
for July contains many items of interest, among which we 
Notice a translation of a paper by M. Th. Barrois, ‘On 7 
Depth and Temperature of the Lake of Tiberias.” 


Messrs. MACMILLAN AND Co, have just published a new 
edition, revised and enlarged, of ‘* Arithmetic for Schools,” by 
Rev. J. BB. Lock. ; 


Tue Seventeenth Annual Report of the Connecticut Agri- 
cultural F.xperiment Station has just been issued at New Haven, 
and tells of a vast amount of work done during 1893. 


AN interesting mode of converting oxide of iron into small 
but perfect crystals of haematite, exhibiting the characteristic 
forms of the naturally occurring mineral, is described by Prof 

Arctowski, of Luttich, in the current number of the Lettschrift ‘ 


fur Anorganische Chemie. The experiment simply consists 10 
passing partially or totally dissociated ammonium chloride 
vapour over the oxide heated to a particular temperature. The 
oxide is placed in a combustion tube closed at one end, and at | 
the closed end a quantity of ammonium chloride. ‘The portion 
of the tube containing the latter is placed in a combustion fur- 
nace, and that containing the ferric oxide in an air bath, so con- 
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structed that the reaction witbin the tube can be observed, in 
order to be able to attain any desired temperature. When the 
ferric oxide is heated to about 600° in the stream of ammonium 
chloride vapour smal] glittering crystals commence to form after 
the expiration of a few minutes, the remainder of the oxide 
increases considerably in volume, and ammonium chloride is 
rapidly absorbed. No fusion occurs, so that the absorption is 
a mechanieal one ; the ammonium chloride condenses upon the 
exterior of the particles, eventually converting the powder into 
awhite mass. Upon subsequent microscopic examination of 
this white produet large numbers of the small brilliant crystals 
of hematite are observed interspersed among the whitened 
partieles. When the experiment is performed at 700°, the 
whole of the ferric oxide is converted into miniature 
crysials of hematite; it is probable that the ammonium 
chloride is totally dissociated at this tem perature. The crystals 
exhibit all the pec uliar erystallographic properties of hzmatite. 
The fundamental rhombohedron possesses the characteristic 
angle of 86°, and the subsidiary forms developed, including 
those of the sealenohedron, are precisely those exhibited by 
the natural mineral and are developed to about the same extent. 
This mode of synthesising hcematite is very probably int:mately 
connected with that described by M. Sainte Claire Deville in 
186t. The latter method consisted in heating ferric oxide to 
redness in an indifferent atmosphere into which traces of hydro- 
ehloric acid gas were admitted. As the ammonium chloride in 
the experiment at 7oo° was most probably completely disso- 
ciatel into hydrochloric acid and ammonia, it is extremely 
likely that the crystallising action was due to the free hydro- 
chloric acid. The synthesis of haematite by means of partially 
or totally dissociated ammonium chloride vapour is interesting, 
however, as throwing light upon the mode of formation in 
nature, for the vapours evolved by the fumaroles in voleanic 
districts always contain a certain proportion of sal-ammoniac, 
and it is usually observed that the fissures through whieh 


these vapours pass are more or less covered with erystals of 


specular iron and hematite. There is every probability, there- 
fore, that the formation of the crystals is due to the partially 
dissuciated sal-ammoniae, just as in the artificial experiments 
above described. 


THE adiitions to the Zoological Soeiety’s Gardens during 
the past week include a Moustache Monkey (Cercopithecus 
cephits) from West Africa, presented by Mr. Clayton Pickers- 
gill; a Leopard (fedis pardus) from East Afriea, presented by 
Mrs. J. R. W. Pigott; a Lioness (/el’s /eo) from East Africa, 
presented by Major Oweo ; two Tiger Cubs (Felts ¢égris) from 
Pehang, Malay Peninsula, presented by Lieut.-Colonel Sir 
Charles 13. Il. Mitehell, K.C.M.G.; a Common Jackal (Canis 


aureus) from India, presented by Mr. Gerard Gurney ; a Monk | 


Seal (Monachus elbiventer) from Madeira, presented by Mr. C. 
PF, R. Blandy; a Cockateel (Calopsitta nove-hollandia) from 
Australia, presented by Miss Sloane Stanley; six South 
African Francolins (/rancoltnus afer), a Puff Adder (Vipera 
arietans) from South .Africa, presented by Mr, J. E. Mateham ; 
4 Smooth Snake (Coronclla levis) from Mampshire, presented 
by Mr. Willingham IY Rawnsley ; a Long-eared Mox (Ovocyox 
megatous) from Somaliland, a Geoffroy’s Terrapin (/%atemys 
geofroyana) from the Argentine Republic, a Ceylonese Terra- 
pin (Clemmys trijuze) from Ceylon, an Ocellated Monitor 
(Varanus ocellates) from Lake Tanganyika, two Black and 
White Snakes (Pitnophis melrnoleucus) from New Jersey, 
U.S.A., a Vlack-winged Peafowl (Pave xnigrifennis) from 
Cochin China, deposited; a Museat Gazelle (Gusella musca- 
“ensts) from Museat, received in exchaoge ; two Collared Fruit 
Bats (Cynonycteris eollaris), four Mandarin Ducks (.72x galert- 
eulutz), six Australian Wild Ducks (Anas seeferciliosa), two 
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Slender Dueks (4xas gibberifrons), a Magellanie Goose 
(Bernicla magellanica), a Black-headed Gull (Larus ridis 
bundus), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


THE ReEstLrs oF IMPRUDENT SOLAR OBSERVATIONS,— 
Dr. George Mackay, of the Royal Infirmary, Edinburgh, bas 
sent us a pamphlet ‘‘On Blinding of the Retina by Direet 
Sunlight? (J. and A. Churchill), being a study in prognosis, 
based chiefly upon accidents ineurred curing the observation 
of partial solar eclipses. Tyros in observations of the sun, 
and also many ineautious astronomers, have sustained more or 
less permanent injury to the sight by looking at it or its image 
without the interposition of a dark glass, or similar absorber, 
of sufficient thickness. During the progress of partial solar 
eelipses, the laity often make incautious observations, and the 
results of gratifying such curiosity have lurnished Dr. Mackay 
with the chief part of the clinical material for his study. The 
paper, which originally appeared in the Ophthulmic Review, 
opens with a historieal survey of the few cases of ocular injury 
from exposure to sunlight, recorded in historical literature. 
There is a tradition that Galileo seriously impaired the sight of 
his right eye by his solar observations, but Dr. Mackay has not 
been able to trace the story to its origin. It is well known that, 
in his later years, Galileo became quite blind, but the loss of sight 
was apparently eaused by an affection of the cornea, and not 
by injury to the retina. The earliest precise description of the 
subjective sensations consequent upon focussing solar rays upon 
the retina is due to Reid, a Professor of Moral Philosophy in 
the University of Glasgow. He observed the transit of Venus 
in May t761, without taking any precautions to modify the 
intensity of sunlight, and the result was that he was afflicted 
with metamorphosia ; that is, objects appeared to him in dis- 
torted forms. Very few other cases of similar ocular injury 
have been deseribed. Fortunately for Dr. Mackay, the partial 
eclipse of the sun in June 1890, and that of June 1891, both 
visible at Edinburgh, furnished him with seven new cases of 
‘Eclipse Blinding,” all of which he examined with great eare, 
both with the ophthalmoseope and with type and colour- 
tests. The patients suffered from an impairment of visual 
acuteness, and, to most of them, dark spots appeared in their 
fields of vision. Sometimes these spots were fixed, and in 
other cases they oscillated rapidly. Dr. Maekay says that com- 
plete recovery from the injury, even in cases of only slight 
failure for test-type, is exceptional if investigated by sufficiently 
refined methods. It is pointed out that the treatment ought to 
be preventive: smoked and coloured glasses of the feeble 
shades ordinarily used by the publie to view solar phenomena 
are quite insufficient. Experience shows that, to view the 
sun with impunity, even in January, it is necessary to use a glass 
so dark that no object illuminated by diffuse daylight is visible 
through it. 


A NovEL METHOD OF SOLAR OBSERVATION.—Dr. Des- 
landres made an important communication to the Paris Academy 
of Sciences on July 9. In Ieeemher t893, he suggested that 
separate photographs of the sun should be taken by means of 
the light of individual dark and bright lines in the solar spectrum. 
The success with which Prof. llale has done this with the light 
of the IX line shows that striking results may be expeeted from 
the development of the method. An ordinary photograph of 
the sun is mainly produced by the action, upon the sensitive 
plate, of the bright intervals between dark lines. Dr. Janssen’s 
marvellous pictures of the sun are produced by using only light 
of high aetinic power, and covering hut a small region of the 
spectrum, to act upon his photographic plate. By carrying this 
principle still further, there can be no doubt that solar physics 
will be considerably advaneed. The dark lines in the solar 
spectrum are only dark by contrast. Both Prof. Male and Dr. 
Deslandres have shown that sun pictures can be produced by 
the light from them alone. Ilenee, by isolating a line due to any 
element, and using it to aet upon a sensitive plate, a photograph is 
obtained of the layer of the sun in whieh that particular element 
predominates. Dr. Deslandres exhibited to the Paris Academy 
some of the photographs obtained in this way. [lis first results 
were produced by means of the light from the bright interval 
between two dark lines. The pietures thus ohtained showed 
the ,photosphere with spots and faculee much the same as 
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Janssen’s photographs. One point confirmed by the pictures 
1s that the ditverence Fetween the brightness of the solar disc 
and that of the spots and facule is more marked the 
greater the refrangibility of the light employed. The bright 
lines Jue to the vapour of calcium, gave a different set of 
results. “uch reversed lines do not represent incandescent 
solid or Inquid, as in the preceding case. lut are emitted 
by gase us calcium at a higher level. Their light there- 
fore imprints the image of the chromosphere upon the 
photographic} ate. Dr. Deslandres’ photographs of 
this kind agree with those previously mentioned as regards 
disposition and general forms of tacule, but they differ in the 
fact that they show faculz near the centre of the disc as clearly 
as facule near the edge, and also by greatly extending the 
areas of these bright patches. Using the light from a portion 
of the dark and wide calcium line, and exposing the photo- 
graphic plate a little longer than when the bright reversal in 
the middle of the line was employed, a curious and altogether 
different result was obtained. The same facule appear upon 
the photograph, but they are not so clearly marked, and are of 
less extent. On the other hand, spots are shown very distincily, 
with their penumbrz sharply defined. Dr. Deslandres has 
obtained similar photographs by using absorption lines of iron, 
aluminium, and carbon, which are wide enough to permit them 
to be isolated by means of his spectrograph. The results of 
further work in this direction will be awaited with interest. 


THE ROYAL BOTANIC GARDEN, 
CALGC IM As 


THE ponderous and important -fanals af the Royal Botante 

Garden, Calentia, are known toa all students of Indian 
flora, We have from time to time referred in terms of praise 
to these solid monuments of Dr. King's industry, and to the 
skill of the native lithographers and printers. The fourth 
volume of the -fya/s is before us, and is of equal excellence 
to the preceding ones. It is concerned with ‘* The Anonacex 
of British India,” a family of about six hundred species of woody 
plants. Although Idr. King, in an admirable introduction, 
gives an outline of the arrangement of the whole family, the 
present monograph only contains ‘'a detailed account of those 
species which are indigncous to British India proper, to that 
part of the Malayan Peninsula which is under British protec- 
tion, to the Islands of Singapore, Pangkore and Penang, and to 
the Nicobar and Andaman groups. 
covered in the latter volumes of Sir Joseph Ilooker’s //ora of 
British Judia ; and it may in the broad sense be considered for 
botanical (though not for political) purposes as Aritish India, as 
distinguished from DutiA or wWetherladds India, which consists 
of the Malayan Archipelago. The majority of the species in- 
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digenous to the British Indian area have already been dealt , 


with by Sir Joseph Honker and the late Dr. T. Thomson in 
that splendid fragment their /Vora /ndica (published in 1855). 
and still more recently by Sir Joseph }laoker in the first volume 
of his Sora of Britih India, 
upon the work of these distinguished authors that 1 have re- 
described the same species in the following pages, but chiefly 
in order that the species which have been discovered since the 
order was dealt with by them may be described, and that the 
relations of the new to the older species may be understood.” 
dr, King points out that the Malayan Peninsula remains even 
now }et partially explored, and that its complete examination 
mut bring to many new .fwonacee,  Vutas there was an 
Opportunity of printing a fully illustrated account of the family 
at the prevent time, andl as there is no knowing when the moun- 
tain range which forms the backbone of the leninsula may be 
explore |, it was decided to publ sh the monograph, and risk the 
charge of having done 40 prematurely. 

The great imporance of such a work as that under notice 
can only be adejuately judged by botanical experts. Alta- 
gether there are 220 lithayraphie plates, a figure of cach species 
being given. ‘Thee are accompanied by 169 pages of text, in 
avlitientoan index and the useful introduction, to which re- 
ferenve hat been made. bor the immense labour involved in the 
publeatven ofsechavelame, Ir. King deserves the thanks of 
all systematic butanits, and the Guvernment of Bengal has 
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done a great service to science by enabling 
published. 

The hundredth anniversary of the death of Colonel Kyd, the 
founder and first superintendent of the Koyal Botanic Garden 
at Calcutta, occurred last year, and Dr. Wing has taken advan- 
tage of the occasion by putting on record as much as can be 
traced of the early history of the Garden, and the career of its 
founder. The volume is dedicated to Colonel Kyd (of whom a 
portrait is also given), and prefaced with an interesting account, 
from which we have taken the following extracts :— 

‘* Robert Kyd belonged to an old Forfarshire family, several 
members of which had preceded him in the service of the 
lonourable East India Company. tle was born in 1746, At 
the age of eighteen he became a cadet of the Bengal Engineers, 
and on October 27, 1764, he received his commission as Ensign 
in that corps. Wis promotion to the rank of lieutenant fol- 
lowed in the year alter. Two and a half years later he becam 
Captain, getting his majority on May 29, 1780, and h 
Lieutenant-Colonelcy on December 7, 1782. He died at Cal 
cutta on May 26, 1793. Irom the fragmentary evidence whi 
is still extant it appears that Colonel Kyd was a man of w 
and varied sympathies and experience, and that, during the later 
years of his service he attained a position of so much influence 
that his suggestions on various weighty matters were not only 
listened to but promptly acted upon. llimself a keen gardene 
he had brought together, round his country house at Shalimar, 
a collection of various plants of economic and horticultural 
interest which had been sent to him, partly by correspondents 
in the interior of the country, but which had chielly b 
brought to him by Captains of the Company’s ships returnin 
from their voyages to the Straits and to the Malayan Archi 
pelago. Colonel Kyd conceived the idea of supplying the 
Company's Navy with teak timber grown near the ports where 
it could be used in ship-building, and of increasing their com- 
mercial resources by introducing into India the cultivation of 
the spices which, in those days, formed so important an item in 
their trade, but for supplies of which they had to depend 
their factories in Sumatra and Penang. Ile communicat 
this idea to the Governor-General of the day ; and, ina lett 
written on June 1, 1756, he officially submitted a scheme for 
the establishment of a Botanical Garden, or Garden of Accel 
matisation, near Calcutta. This scheme alsoincluded proposals 
for introducing, into territories subject to the Company, the 
cultivation of catton, tobacco, coffee, tea, and various other 
commercial products. ‘Io have suggested to the local repre 
sentatives of what was then practically a trading Compan 
the provision (at a considerable annual cost) of facilities for the 
pursuit of pure, as distinguished from economic, botany would 
probably not have increased the chances of the acceptance 4 
the Garden scheme. ‘The scientific aspect of the matter was 
therefore, with commendable sagacity, excluded from mention 
in the original proposal. So much, in fact, were the loca 
Government impressed with the advantages of Colonel Ky« 
proposed scheme that, without waiting for a reply to this letter 
from the Board, they secured land for the Garden ‘in ante 
cipation of sanction’; and, in a letter dated July 27, 1787, 
they reported this action to the Directors. ‘This second letter, 
however, must have crossed a dispatch, dated London, July 31, 
1787, in which the oard not only conveyed their sanction t 
tke formation of the Garden suggested by Colonel Kyd, but 
warmly approved his action in bringing the proposal to then 
notice, \ 

"Colonel Kyd’s country house and garden stood near the vil 
lage of Sibpur, on a promantory round which the Jlooghly 
bends in passing the site of the present Mort William (at that 
lime only recently completed), and which was known then (as 
it is now) as Shalimar. And it was land in the vicinity of 
Shalimar, and separated from his own private garden only bya 
ditch, which Colonel Kyd selected for the proposed Botanic 
Garden. The picce of land thus selected measures more than 
three hundred acres in extent, and is of rather irregular shape. 
It consists of a rather narrow strip running along the right 
bank of the Hooghly for about a mile and a half, but expanding 
towards its lower extremity into a large square block. 

“Colonel Kyd, whose office at this time was that of Military 
Secretary to Government, was appointed Ionarary Super 
intendent of the Garden, a post which he retaimed until his 
death. Ile never lived within the Garden. In fact, there was 
no dwelling-house within its limits until his successor, Dr. Rox: 
burgh, built the present Superintendent's house in t795- 
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Colanel Kyd probably, as was the fashion of the day, had a 
town house in Calcutta. But he appears to have passed a good 
deal of his time at Shalimar; and in his will he directed that 
he shouk! be buried in his garden there. The part of the 
Botanic Garden nearest to Colonel Kyd’s house was devoted to 
the planting of teak trees, in accordance with the Company’s 
earnest desire to supply themselves with timber for ship-build- 
ing. The experience of thirty-four years having shown that 
good teak timber cannot be successfully raised on the muddy 
soi] of the Gangetic delta, this part of the garden (extending 
to about forty acres) was in the year 1820 given np by Govern- 
ment to the Lord Bishop of Calcutta (Ur. Middleton) as the 
site fora Christian college. The Garden was thus reduced to 
its present area of 270 acres.” 


SOE NIBMOME SIEK BUGS, 


Bulletin of the New York Mathematical Soctety, vol. iti. 
No. 9, June 1894. (New York: Macmillan.)—Prof. E. W. 
Brown, under the heading ‘‘ The Lunar Theory ” (pp. 207-215). 
gives an admirable abstract of vol. iil. of Tisserand’s ‘* Théorie 
de Mecanique Cctleste, Perturbations des Planetes d’apres la 
Méthode de Ilansen; Théorie de la Lune.” tYerein he opens 
with the remark : ‘‘ It ts somewhat strange that a subject like the 
lunar theory, which has received so much attention since its 
first principles were given by Newton, should be allowed to 
pass its second centenary before the appearance of a treatise like 
the present one.” Flis opinion is that, notwithstanding a few 
defects, the book will take a high rank amongst the many 
classic treatises on celestial mechanics.—Students of the Theory 
of Numbers have recently been gratified by the publication 
(1892) of Bachmann's ‘‘ Die Elemente der Zahlentheorie.” An 
analysis of its contents, with a brief consideration of the parts 
which call for special remark, is given by Dr. J. W. A. Young 
(pp. 215-222).—Prof. Conant (pp. 223-224) calls attention to 
a work which occupies a unique place amon translations, viz. 
Memoirs on Infinite Series.” These are classic memoirs by 
Lejeune-Dirichlet (2), Abel, Gauss, and Kummer. The book 
is brought out, under the auspices of the Tokio Mathematical 
ind Physical Society, by Japanese professors. 

Ty the numbers of the Yournal of Botany for June and July, 
Mr. A. B. Rendle describes new species of Asclepiadez and 
Convolvulacese from Tropical Africa, including a new genus of 
the former order O:fontoste/ma, which is also figured. —A new 
British Aedes, RK. Kogerstt, n. sp., is described by Mr. E. F. 

intoo.—Mr, F. J. lfanhury contributes ‘‘A Tentative List of 
British Areracéz,” numbering upwards of 100 species. 


In Nos. 5-7 of the Lullettino della Societa Botanica Italiana 
te two papers on fungus diseases of cultivated trees, by Sig. 
P. Baccarini. The ‘‘ petecchia” or ‘‘vaiolo” (pock) of the 
orange has been ascribed to various causes. It is always ac- 
companied by a number of fungi, but these are apparently 
sapropbytic, and not pathogenic. The true cause appears to 
be a bacillus. The ‘‘mal nero” of the vine is also attributed 
jto a microbe, Lacél/us vitivorus, n. sp.—Sig. S. Sommier has 
two papers on the little-known flora of the Island of Giglio, 
near to Elba.—Sig. A. Jatta completes his paper on the lichens 
of Italy, of which he enumerates 1407 species. 


THE number of the Veovo Giornale Botanico Italiano for 
[uly is occupied by three papers :—‘‘ On the Roman Flora,” 
py Sig. A. Terracciano ; ‘*Onthe Flora of Sicily,” by Sig. L. 
|Nicotra ; and ‘On the Disease of the Strawberry caused by 
Spharrella Fragariz,” by Sigg. E. Baroni aud G. Del Guergio. 


SOCIETIES AND ACADEMIES. 
LONDON, 


Royal Society, May 24.—‘tOn the Intluence of certain 
Natural Agents on the Virulence of the Tubercle-Bacillus.” 
3y Dr. Arthur Ransome, I*..5., and Sheridan Delépine. 


June 7.—‘‘ The Influence of Intra-Venous Injection of Sugar 
bn the Gases of the Blood.” By Dr. Vaughan Ilarley. 

In a previous paper (Avy. Svc. froc. 1893), he showed that 
he intra-venons injection of grape suzar caused an increase in 
he lactic acid in the circulation. It appeared probable that the 
actic acid had combined with the bases of the carbonates in the 
slood, having driven out tle c turbonic acid. 
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Experiments were made on dogs to see what changes were 
produced in the gases of the blood after intra- venous injections 
of sugar. 

It was found the quantity of carbanic acid was diminished, 
it being most markedly so during the first hour after the sugar 
injection, and still somewhat so three to five hours later. 
These results support the view that the lactic acid drives the 
carbonic acid from the sodium salts and replaces it. 

In the next place, the changes met with in the quantity of 
oxygen in the blood were investigated. It was found the 
oxygen was markedly diminished during the first hour after the 
sugar injection. During the third and fifth hours the quantity 
in arterial was that usually found in venous blool. The 
explanation of this cannot up to the present be explained. 


June 21.—‘‘ Researches on Explosives. 
By Captain Sir A. Noble, K.C.B., F.R S. 

The researches on which I, in conjunction with Sir F. Abel, 
have been engaged for very many years, have had their scope 
so altered and extended by the rapid advances which have 
been made in the science of explosives, that we have been 
nnable to lay before the Society the results of the many 
hundreds of experiments under varied conditions which I have 
carried out. We are desirous also of clearing up some diff- 
culties which have presented themselves with certain modern 
explosives when dealing with high densities and pressures, but 
the necessary investigations have occupied so much time that | 
am induced to lay a few of our results before the Society, trust- 
ing, however, that before Jong we may be able to submit a 
more complete memoir. 

A portion of our researches includes investigations into the 
transformation and ballistic properties of powders varying 
greatly in composition, but of which potassium nitrate is the 
chief constituent. ln this preliminary note | propose to refer 
to powders of this description chiefly for purposes of com- 
parison, and shall devote my attention principally to gun-cotton 
and to those modern explosives of which gua-cotton forms a 
principal ingredient. 

In determining the transformation experienced during ex- 
plosion, the same arrangements for firing the explosive and 
collecting the gases was followed as are described in our earlier 
researches,’ and the gases themselves were, after being 
sealed, analysed either under tbe personal superintendence 
of Sir. F. Abel, or of Prof. Dewar, and to Prof. Dewar’s 
advice and assistance I am indebted, I] can hardly say to what 
extent. 

The heat developed by explosion, and the quantity of per- 
manent gases generated were also determined as described in 
our researches, but the amount of water formed plays so im- 
portant a part in the transformation that special means were 
adopted in order to obtain this product with exactness. 

Numerous experiments were made to ascertain the relation of 
the tension of the various explosives employed, to the gravi- 
metric density of the charge when fired in a close vessel, but I 
do not propose here to pursue this part of our inquiry, both 
because the subject is too large to be treated of in a preliminary 
note and because approximate values have already been 
published ? for several of the explosives with which we have 
experimented. 

With certain explosives, the possibility or probability of 
detonation was very carefully investigated. In some cases the 
explosive was merely placed in the explosion vessel in close 
proximity to a charge of mercuric fulminate by which it was 
fired, but I found that the most satisfactory method of experi- 
ment was to place the charge to be experimented with ina 
small shell packed as tightly as possible, the shell then being 
placed in a large explosion vessel and fired by means of mer- 
cuiic fulminate. The tension in the small shell at the moment 
of {fracture and the tension in the large explosion vessel were in 
each experiment carefully measnred. 

It may be desirable here to explain that I do not consider 
the presence of a high pressure with any explosive as necessarily 
denoting detonation. With both cordite and gun-cotton I have 
developed enormous pressures, close npon 100 tons per square 
inch (about 15,000 atmospheres), but the fnrmer explosive I 
have not succeeded in detonating, while gun-cotton can be de- 
tonated with the utmostease. [t is obvious that if we suppose 
a small charge fired in a vessel impervions to heat, the rapidity 
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or slowness of combustion will make no difference in the de- 
veloped pressure, and that pressure will be the highest of which 
the explosive is capable, regard being of course had to the 
density of the charge. I say a small charge, because, if a 
large charge were in question and explosion took place with 
extreme rapidity, the nascent gases may give rise to such 
whirlwinds of pressure, if I may use the term, that any means 
we may have of registering the tension will show pressures very 
much higher than would be registered were the gases, at the 
same temperature, in a state of quiescence. J have had in- 
numerable proofs of this action, but it is evident that in a very 
small charge the nascent gases will have much less energy 
than in the case of a large charge occupying a considerable 
space. 

The great increase in the magnitude of the charges fired from 
modern guns has rendered the question of erosion one of great 
importance. Few, who have not had actual experience, have 
aay idea how rapidly with very large charges the surface of the 
bore is removed. Great attention has therefore been paid to 
this point, both in regard to the crosive power of different ex- 
plosives and in regard to the capacity of different materials 
(chiefly different natures of steel) to resist the crosive actioo. 

The method ] adopted for this purpose consisted in allowing 
large charges to escape through a small vent. The amount of 
the metal removed by the passage of the products of explosion, 
which amount was determined by calibration, was taken as a 
measure of the erosive power of the explosive, 

Experiments have also been made to determine the rate at 
which the products of explosion part with their heat to the 
surrounding envelope, the products of explosion being altogether 
confined. [| shall only brietly allude to these experiments, as, 
although highly interesting, they have not been carried far 
enough to entitle me to speak with confidence as to final con- 
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clusions. 

Turning now to ballistic results. The energies which the 
new explosives are capable of developing, and the high pres- 
sures at which the resulting gases are discharged from the 
muzzle of the gun, render length of bore of increased import- 
ance. With the object of ascertaining with more precision the 
advantages to be gained by length, the firm to which I belong 
has experimented with a G-inch gun of 100 calibres in length. 
In the particular experiments to which I refer, the velocity and 
energy generated has not only been measured at the muzzle, 
but the velocity, and the pressure producing this velocity, have 
been obtained for evcry point of the bore, consequently the 
loss of velocity and energy due to any particular shortening of 
the bore can he at once deduced. 

These results have been obtained by measuring the velocities 
every round at sixteen points in the bore and at the muzzle. 
These data enahle a velocity curve to he laid down, while from 
this curve the corresponding pressure curve can be calculated. 
The maximum chamber pressure obtained by these means is 
corroborated by simultaneous observations taken with crusher 
gauges, and the internal ballistics of various explosives have 
thus been completely determined. 

Commencing with yun-cotton, with which a very large 
number of analyses were made, with the view of determining 
whether there was any material difference in the decomposition 
dependent upon the pressure under which it was exploded, (wo 
descriptiors were cmployed : onc in the form of hank or strand, 
and the other in the tarm of compressed pellets. Both natures 
were approximately of the same composition, of Waltham 
Abbey manufacture, containing in a dried sample about 474 
per cent, of soluble cotton and 95°6 per cent. of insoluble. As 
used, it contained about 2°25 per cent. of moisture. 

[Tables were given showing the results of the analyses of the 
permancnt pases. J 

l'rom my very numerous experiments on crosion J have 


arrived at the conclusion that the principal factors determining 
its amount are: (1) the actual temperature of the products af 
combustion; (2° the motion of these praducts. Wut litle 
crovive effect i produced, even by the most crosive powders, in 
clave vertcls, ar in the e portions of the chambers ol puns where 
the motion of the gas is feeble or nif; hut the case is widely 
different where there is rapid motion of the pases at high den- 
ite. Tt is not difficnlt abvolutely to retain without leakage 
the products of explosions at very high pressures, but if there 
be any appteciable escape before the gases are cooled they 
Instantly cut a way for thenwelves with astonishing rapidity, | 
totally destroying the surfaces over or through which they pass. 
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Among all the explosives with which I have experimented ] 
have found that where the heat developed is low the erosive 
effect is also low. | 

With ordinary powders, the most erosive with which ] am 
acquainted is that which, on account of other properties, is 
used for the battering charges of heavy guns: I refer to browr 


prismatic powder. The erosive effect of cordile, if considerec 
in relation to the energy generated by the two explosives, i 
very slightly greater than that of brown prismatic, but very muck 
higher effects can, if it be so desired, be obtained with cordite : 
and, if the highest energy be demanded, the erosion will be. 
proportionally greater. There is, however, one curious anc 
satisfactory peculiarity connected with erosion by cordite | 
Erosion produced by ordinary gunpowder has the most singula 
effect on the metal of the gun, eating out large holes and for 
ing long rough grooves, resembling a ploughed field in minia 
ture, and these graoves have, morcover, the unpleasant habit o 
being very apt to develop into cracks ; but with cordite, so fa 
as my experience gocs, the erosion is of a very differen 
character. The eddy holes and long grooves are absent, and thi 
erosion appears to consist in a simple washing away of th 
surface of the steel barrel. 

Cordite does not detonate ; at least, although I have io 


far more experiments on detonation witb this explosive tha 
with any other, I have never succeeded in detonating it. W 
an explosive like cordite, capable of developing enormous p 
sures, it is, of course, easy, if the cordite be finely commiaute 
to develop very high tensions, but, as I have already explained 
a high pressure does not necessarily imply detonation. 

[The velocitics and energies developed by the new explosiv 
were shown by the aid of diagrams. } 


“The Rotation of the Electric Arc.” 
Trotter. 

In the course of experiments made with the view of realisin 
as a practical standard of light, the method of using one sq 
millimetre or other definite area of the crater of the positiv 
carbon of an electric arc,! the author has found that the eflectiv 
luminosity is not as theory would predict,* cither constant ¢ 
uniform. By the nse af a dauble Rumford photometer, givin 
alternating fields, as in a Vernon Ilarcourt photometer, h 
altention was called to a bright spot at or near tk 
middle of the crater. The use of rotating sectors accidentali 
revealed that a periodic phenomenon accompanicd the appe 
ance of this bright spot, and although it is more marked wi 
a short humming arc, the author believes that it is alway 
present. 

An image of the crater was thrown on a screen by a phot 
graphic lens ; and a disc having 6oarms and 60 openings of 3 
and rotating at from 100 to 400 revolutions per minute, w 
placed near the screen. Curious stroboscopic images we 
observed, indicating a continually varying periodicity selda 
higher than 450 per second, most frequently about 100, diffiew 
to distinguish below 50 per second, and becoming with a lo 
area mere flicker. The period seemed to correspond with 
musical hum of the arc, which generally breaks into a hiss at 
note a little beyond 450 per second. ‘The hum is andible ia 
telephone in the circuit, or in shunt to it. ‘The current w 
taken from the mains of the Kensington and Knightsbridj 
Klectric Light Company, often late at night, after all tl 
dynamos had been shut down, The carbons were, of cours 
not cored ; six kinds were uscd. 

A rotating disc was arranged near the lens, to allow the bi 
tn pass for about 1 1oooth of a second, and to he cut off t 
about 1 tooth of a second, It was then found that a brig 
patch, occupying about one quarter of the crater, appeared 
be rapidly revolving. Ixamination of the shape of this pat 
sh owed that it consisted of the bright spot already mentioné 
and of a curved appendage which swept round, sometun 
changing the direction of its rotation. ‘This appendage scen 
to be approsimately cquivalent to a quadrant sheared ¢¢ 
centrically through go°. Distinct variations in the luminos' 
of the crater are probably duc to the fact that this is only 
approximation. 

The @ frroré theory of the constant temperature of the eral 
is so attractive, that (he anthor is inclined to attribute t 
phenomenon, not to any actual change of the luminosity of 1 


By Alexander Pelhar 


1 J. Swinburne and S. P ‘Lhompson, discussion on paper by the aut 
'tnst. blectrical ng.," vol. zt, pp. .84 and 4: 4. 

7 Abney and Festung, Ji. Trans, 1831, p. 90} 5. PB. Thompson, ¢ 
airts. Journ, vol. 37, p32 
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crater, or to any wandering of the luminous area, as is seen with 
a long, unsteady arc, but to the refraction of the light by heated 
vapour. All experiments, such as enclosing the are io a small 
chamber of transparent mica, or the nse of magnets, or an air 
blast, have failed to produce any effect. A distortion of the 
image of the crater while the patch revolves, has heen looked 
for, but nothing distinguishable from changes of luminosity has 
been seen. 

An unexpected difficulty is thus introduced in the use of the 
arc as a standard of light, and one which may interfere with its 
use under some circumstances as a steady and continuous source 
of light. The author is further examining this phenomenon, 
with the view of ascertaining its nature, and of finding practical 
conditions under which it is absent or negligable. 


“On the Viscosity of Water as determined by Mr. J. B. 
Hannay, by means of his Microrheometer.” By Robert E. 
Barnett. 

Ina paper entitled ‘‘ On the Microrheometer,” published in 
the 7/i/. Trans. for 1879, Mr. Hannay described an apparatus 
which he devised for measuring the rate of flow of liquids 
through a capillary tube, and gave the times of flow of water 
at various temperatures, aad of certain aqueous salt-solutions 
which he had observed byits means. The capillary was 21 mm. 
long. and 0'0938 mm. in diameter ; the bulb had a capacity of 
4/053 c.c., and the pressure employed was that of 1 metre of 
water at 20. In order to compare the results with tnose of 
other observers, the author has converted the measurements of 
ume of flow recorded by Mr. Hannay for water into viscosity- 
coefficients by means of the formula :— 


_ mr*pt — Vp 

8VZ Salt 
The figures thus obtained are given in tabular form, and on 
comparison with the results given by Poiseuille, Slotte, Sprung, 
and Thorpe and Rodger, are seen to yield discordant 
values for the viscosity of water. Not only is the value 
at o° far below that of any known liquid, but it diminishes 
so rapidly that at 6° and above it is a minus quantity. This 
paradoxical result is due to the fact that Mr. [lannay’s experi- 
| mental figures are inconsistent. It is physically impossible to 
pass sucha volume of water under the stated pressure through a 
capillary tube of the dimensions given, in the times recorded. At 
20°, for instance, the time of flow required under these condi- 
tions would be about 4600 seconds, instead of 131°3 seconds, as 
stated. The author has attempted in several ways to account 

for the discrepancy, but without success. 


*©On the Singular Solutions of Simultaneous Ordinary 
Differential Equations and the Theory of Congruencies.” By 
Prof. A. C. Dixon. 


PARIS. 


Academy of Sciences, July t6.—M. Loewy in the chair.— 
New researches on chromium, by M. Henri Moissan. Chro- 
mium has been prepared in large quantity by means of the 
electric furnace. Pure chromium has the density 6°92 at 20°C. 
Itis more infusible than platinum, and has, apparently, no action 
on a magnetic needle. It is practically unacted on in moist air, 
but burns at 2000° C. in oxygen. {[t readily combines with 
silicon anc carbon, to form very hard Compounds ; the silicide 
scratches the ruby. The pure metal is not nearly so hard, and 
readily takes a fine polish. It is hardly attacked by acids, 
resisting aqua regia, and is not acted on by fused potash, though 
oxidised by fused potassium nitrate or chlorate.—On the two 
ourang-outangs which have recently diel at Paris, by M. A. 
Milne-Edwards.—On the mechanism of the murmurings caused 
by the passage of air in tubes; determination of the moment 
when a soundless flow, transformed instantaneonsly into a 
Imurmuring flow, becomes sonorous in the different points of the 
tube, by M. A. Chauveau.—On the necessity for ostriches, ancl 
most birds, to swallow hard hodies which remain in the pyloric 
region of the stomach, and which play tbe part, as regards foods, 
ol masticatory organs, by M. C. Sappey.—On dimethylamido- 
benzoylbenzvic acid, diethylamidobenzsylbenzvic acid, and 
dimethylanilinephthalein, by MM. A. Haller and A. Guyot.— 
Note on some biological variations of Pueumosactilus ligue- 
factens (+2i1;, the miciobe of contagious peripneumonia of cattle, 
by M. S. Arlomg. ‘fhe author descrives a non-liquefying 


NO. 1291, VOL. 50] 


variety of this microbe, and shows that it is not an independent 
species. —Studies on central actions : general laws relative to the 
effect of media, by M. F, P. Le Roux.—On interferences due to 
mean difference of path, by M. Georges Meslin.— Direct auto- 
graphic record of the form of periodic currents by means of the 
electrochemical method, by M. P. Janet. <A battery of fifteen 
steel styles, connected with fifteen points of the circuit taken, 
so that the difference of potential between consecutive points 
was about four volts, gave traces on prepared paper which 
indicated the characteristics of the discharge through the cir- 
cnit.—Coefficient of self-induction of # equal and equidistant 
parallel threads of which the sections are distributed on a 
circumference, by M. Ch. Eug. Guye. The coefficients cal- 
culated for two selected definite systems by means of a formula 
quoted agree with the experimental values within about one 
per cent.—On the equation of discharges, by M. R. Swynge- 
dauw.—Separation and estimation of tin and antimony in an 
alloy, by M. Mengin. The oxides are obtained as usual by 
means of nitric acid acting on the alloy of tin and antimony, 
and the metal antimony is reduced tberefrom by means of a 
plate of pure tin and hydrochloric acid, and weighed separately. 
—On rotatory powers variable with the temperature ; a reply 
to M. Colson, by M. A. Le Bel. —Synthesis of mesoxalic acid 
and bismuth mesoxalate, by M. 11. Cansse. The acid has been 
obtained by oxidation of glycerine by means of nitric acid in 
presence of bismuth nitrate. Insoluble bismuth mesoxalate is 
formed and, by virtue of its insolubility, the mesoxalic acid is 
removed from the field of action and escapes further oxidation. — 
Contribution to the study of some amido-acids ohtained by the 
condensation of vegetable proteid substances, by M. E. Fleurent. 
Oa some derivatives of the propylamiaes, by M. F. Chancel. 
The preparation and properties are described of the compouads 
(1) propylpropylideneamine, (2) monopropylacetamide, (3) 
dipropylacetamide, and (4) tetrapropylurea.—On some points 
in the anatomy of the ourang-outang, by MM. J. Deniker and 
R. Boulart.—On the male genital apparatus of the ourang- 
outang (Simia satyrus, L.), by M. E. de Pousargues.—On the 
osteoloyy of the ourang-ontang, by 1. P. Delisle.—Researches 
on the excitability of rigid muscles and on the causes of the dis- 
appearance of cadaveric rigidity, by M. J. Tissot. The author 
shows that the relaxation of the cadaveric rigidity of muscles is 
hot due to putrefaction, which only sets in after the rigidity dis- 
appears.—Physiological mechanism of egg-laying among 
Octhopterous insects of the family of the Acridii. The 7vd/e of 
the air as a mechanical agent, and multiple functions of the 
genital apparatus, by M. J. Kunckel d’Herculais.—Conditions 
of the development of Ronugeot (Exobasidinm vitis) on the 
leaves of the vine, by M. Albert Renault.—On a parasite of the 
vine, lureobasidium vitis, by MM. P. Viala and G. Boyer.— 
On the carved ivories from the Quateraary station of Brassempouy 
(Landes), by MM. Ed. Piette and J. de Laporterie. An account 
of five statuettes or parts of statuettes of human figures, found 
among cinders and numerous bones of the rhinoceros, mammoth, 
aurochs, horse, and hyzena.—On the Constantinople earthquake. 
an extract from a Jetter from M. Moureaux to Mf. Mlascart. 


AMSTERDAM. 


Royal Academy of Sciences, June 3o.—Prof. van der 
Waals in the chair.—Prof. Behrens, Delft, gave some particu- 
lars concerning the detection of alkaloids by microchemical 
methods. A good method must give slides, showing the alka- 
loids pure or well crystallised combinations, from which the 
pure alkaloid can be set free by simple and trustworthy reactions. 
Such slides can be kept any time a.. .locuments for comparing 
with standard slides and further experiments, while the colour- 
tests in current use generally destroy the alkaloid. Volatile alka- 
loids are the most easy to isolate. Thus, from o°3 mgr. of tea, and 
from 1 mgr. of coffee, by extraction with lime waterand with alco- 
hol, and subsequent sublimation, characteristic needles of theine 
were ol:itained without any difficulty. Cocoa must be extracted 
with weak aceticacid. After purifying with acetate of lead and 
concentrating, the liquid is dried with an excess of sodium car- 
bonate, and sublimed at 300°C. Powdery theobromine is 
obtained, giving characteristic prisms with silver nitrate, and, 
later on, needles, resembling theine, more volatile than theo- 
bromine and more soluble in water. Their angle of extinction is 
o°, and their chloromercurate is easily soluble. lor theine, angle 
of extinction 45°, chloromercurate thrown down as long ncedles, 


wre 
| 
Two mar. of cocoa are sutticient for showing both alkaloids. 
Among alkaloids that are not volatile, quinine may be cited, 
treated with success by the author six months ago, As anather 
example, strychnine an] brucine may be taken, For tracing 
strychnine the I’ mit was found by de Vry and van der Burg at 
o‘oor mgr. With the aid of micrnchemical methods, well-defined 
crystals of strychnine can be obtained down to 00002 mgr. i 
the presence of 2s much brucine ; afterwards the latter is made 
to ervstallise as chloroplatinate. The actual limit is found 
ata fourth of this quantity. - detailed paper will be published 
next year.—Mr. Bakhuis Roozeboom discussed the graphical 
re] resentation of heter: geneous equilibrium in systems of one to 
four substances. For systems of one substance we have only /, ¢ 
lines which enconnter each other in triple points. Systems of 
two substances may be represented in space between two 
parallel plans, by points which indicate 4, /and the composition. 
For systems of three components the composition may be ex- 
pressed in an equilateral triangle, and inadireclion perpendi- 
cular ta this plan, either f, or ¢. For systems of four substances 
the composition only can be expressed for one single tem- 
perature and pressure by points in a tetrahedron. The author 
discussed the conditions fora right selection of the components, 
and demonstrated that, in systems which admit single or double 
substitution, the number of components is one inferior to that 
of the apparent components.—Prol. J. A. C. Oudeimans pre- 
serted a note on the geographical position of the Astronomical 
Observatory at Utrecht, revised Ly him on a request from the 
editor of the British Nautical Almanac. The latitude 
52.5 9 5- Using Leiden-Greenwich, as newly found by 
telegraph, and Utrecht-Leiden, geodetically determined, he 
deduced 20m. 315.°00, practically the same result as given by 
the old observations of Hlennert, van Utenhove, Wagner, van 
Beeck, Calkoen, and Keyzer, from 1778 to 1820.—Prof. C. A. 
J. A. Ondemans exhibited two new fungi, viz. Seftorta dic- 
ty tz, found on Di-tyx fa obtusanguic, a submerged Rhodophyrcee, 
detected by Miss Weber in the neighbourhood of Malacca, and 
Ustilago Vuyekti, discovered by Mr. Vuyck, in Leiden, in the 
ovary of Lucila campestris. ~Prol. Kamerlingh Onnes com- 
mented on (t) the coefiicients ol viscosity of fluids in corre- 
sponding slates, calenlated by Mr. de Haas. They generally 
agree with the formula deduced from his theorem that the 
moving molecular systems in corresponding slates are mechanic- 
ally similar, Great deviations are shown by the fatty acids, 
and especially the alcohols, (2) The further experiments made 
by Dr. Kucnen, in the Leiden Laboratory, on the abnormal 
phenomena observed by Galitzine near the critical point. Dr. 
Kuenen proved that they are to be ascribed to impurities, and 
in particular to air. Gas can be originated al one side of the 
tube by heating a part of 11, just as during the process of scaling. 
The gas being transferred lo the opposite side of the tube, the 
density at this side changes in accordance, By admitting airat 
one side, anomalies such as were observed by Galitzine are 
obtained. —Mr. Jan de Vries presented an article on triple 
equaticns. ITe Showed that the roots of such equations of 
degrees 7 and 9 cannot satisly a symmetrical trilinear relation. 
Tus property 1s also verihed for 1wo distinct sorts of triple 
equations of depree 13; it has not yet heen decided whether 
these are the only possible systeins of this degree. 


NETHERLANDS. 


Entomological Society, June 9.—Mr. A. van den Lrandt 
in thy chair. Mr. Lverts exhibited a fine collection of speci- 
mene illustrating the bivlugy of the honey bee ; Mr. T-ecsberg, 
specimen of the rate Doratoma chrysomelina, New for the 
Dutch fauna; Mr. Snellen, buth sexes of fuplaa meartinti dc 
Niceville, anda Uread specimen of Mehana flammea, Curt. 5 Mr. 
J. C. JE. de Meyere, cveral rare and interesting indigenous 
Diptera; Mr. Ib. J. M. Heylaerts, specimens of Coleophora and 
Piychidiz; Mr. WI. A. de Vos tot Nederveen Cappel, lyvotis 
dahkli, foarmia abielarri, an la very curious varicly of Jirtio- 
campa incertr; Mr. A. J. . Fokker, specimens of two rare 
indigenous Hennptera, Ary gitar maura aml Aottentotti, The 
latter stated that the name of /edafs horwrthi, a species which 
was not lunp ayo descr oed by bim in the Dutch 7ipd chri/t, 
had been previ asly given by Distant to a Japanese species, 
and was therefore changed hy ir, Bergroth into J. sufulputa, 
—Mr, II. J. Veth des ribed the hquids emitted by the cox7 of 
scveral Colcoptera (6 ocanelli ise an} others), and which, ac- 
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THURSDAY, AUGUST 2, 1894. 


LORD KELVIN ON GENERAL PHYSICS 


Popular Lectures and Addresses by Sir Wiliam 
Thomson (Baron Kelvin), P.R.S., LL.D, D.CL., &¢. 
In three volumes. Vol. If. “Geology and General 
Physics.” With illustrations. NATURE Series, pp. 
x. + 599, with index. (London and New York: Mac- 
millan and Co., 1894.) 

Il. 


ag the present time, when the need for a fully-equipped 

and well-manned National Physical Laboratory for 
expensive and for secular observations is sometimes 
discussed, it is interesting to quote from Lord Kelvin’s 
Presidential address to the British Association at 
Edinburgh in 1871 as follows :— 


““ The success of the Kew Magnetic and Meteorological 
Observatory affords an example of the great gain to be 
earned for science by the foundation of physical observa- 
tories and laboratories for experimental research, to 
be conducted by qualified persons, whose duties 
should be, not teaching, but experimenting. Whether 
we look to the honour of England, as a nation which 
ought always to be the foremost in promoting physical 
science, or to those vast economical] advantages which 
must accrue from such establishments, we cannot but 
fee] that experimental research ought to be made with us 
an object of national concern, and not left, as hitherto, 
exclusively to the private enterprise of self-sacrificing 
amateurs, and the necessarily inconsecutive action of our 
present Governmental Departments and of casual Com- 
mittecs.” 


“On the Continent there exist certain institutions, | 


fitted with instruments, apparatus, chemicals, and other 
appliances, which are meant to be, and which are made, 
available to men of science, to enable them, at a moderate 
cost, to pursue original researches.” 

“The physical laboratories which have grown up [in 
Universities} show the want felt of Colleges of Research ; 
but they go but infinitesimally towards supplying it, 
being absolutely destitute of means, material or personal, 
for advancing science except at the expense of volun- 
teers, or for securing that volunteers shal] be found to 
continue even such little work as at present is carried 
on.” 


And in connection with the still urgently pressing need 
for a systematic abstract of papers and of a central com- 
prehensive report of annual progress in physics, such as 
is already satisfactorily accomplished by our friends the 
chemists, the following quotation from the same address 
is likewise of interest :— 


“X detailed account of work done and knowledge 
gained in science Britain ought to have every year. The 
Journal of the Chemical Soctety and the Zoological Record 
do excellent service by giving abstracts of all papers pub- 
lished in their departments. The admirable example 
afforded by the German fortschritte and Jahresberich? is 
before us ; but hitherto, so far as | know, noattempt has 
been made to follow it in Britain. It is true that several 
of the annual volumes of the /aAsesberich? were translated, 
but a translation . . . cannot supply the want. An inde- 
pendent British publication is for many obvious reasons 


1 (Continued from page 293.) 
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desirable. The two publications, in German and English, 
would, both by their differences and their agreements, 
illustrate the progress of science more correctly and use- 
fully than any single work could do.” 


From the same address I cull the following detached 
morsels :— 


“Our knowledge of the dark lines is due to Fraun- 
hofer. Wollaston saw them but did not discover them.” 
“ The old nebular hypothesis supposes the solar system 

. to have originated in the condensation of fiery 
nebulous matter. This hypothesis was invented before 
the discovery of thermodynamics, or the nebula would 
not have been supposed to be fiery.” 


In amongst the more geological portion of the book 
there comes a Presidential address to the Society of 
Telegraphic Engineers, from which it may be useful to 
extract the following compact statements concerning 
atmospheric electricity :— 


“In fair weather the surface of the earth... . is 
always found negatively electrified. ... The more com- 
mon form of statement is that the air is positively 
electrified, but this form of statement is apt to be 
delusive..... The surface of the earth is negatively 
electrified, and positive electrification of the air ts merely 
inferential, .. .. the lower regions of the air [such air 
as comes in through windows] are negatively electrified. 
.... It is not alwavs negative, however. 1] have found 
it positive on some days. In broken weather... . it 
is sometimes positive and sometimes negative. Now 
hitherto there is no proof of positive electricity in the air 
at all in fine weather ; but we have grounds for inferring 
that probably there is positive electricity in the upper 
regions of the air.” 


Opening the book now at page 360, we find a paper 
which might well have been included in the volume on 
“ Navigational] Affairs,” being on the subject of the Rate 
of clocks and chronometers as influenced by the mode 
of suspension. It is rather surprising to learn that the 
rough and ready conditions of a pocket by day and a 
pillow by night give a watch a better chance of going 
correctly than many other modes of support, such as 
hanging on a nail or even lying flat on a table. If a 
correctly-going watch be hung up by a single long thread 
normal to its plane it begins to gain, and if its case 
has # times the moment of inertia of the balance-wheel, 
it gains one in 2” swings; a watch actually tried, whose 
2 was 650, gained more than a minute (67 seconds) ina 
day when so suspended. Suspend it bya bifilar sus- 
pension and gradually move the threads further apart, so 
as to increase the natural rate of swing of the case, and 
the watch gains more and more, until, when the periods 
of case and wheel coincide, it gains furiously, and then 
either stops altogether or else begins to lose equally 
furiously. Separate the threads a little more still, and 
the losing rate begins to diminish, until ultimately, when 
the constraint is great, it begins to keep correct time 
again. Thus by suspending a chronometer judiciously 
it can be adjusted to time without touching the hands ; 
but if it be suspended so as to have a quick natural 
period of swing, it cannot be expected to keep good 
time. If placed on a cushion to protect it from jars, 
its case is not unlikely to have a quick swing-period ; 

ie 


Sie 
it should be firmly fixed to something with a consider- 
able moment of incrtia, and then placed on its cushion. 
Any fairly regular motion of the case is fatal to good 
going. And as to astronomical clocks, they should be 
fixed to stone piers with the same sort of care as is 
bestowed on transit instruments. 

Another paper, * Ona New Astronomical Clock,” notes 
the defects of Graham's dead-beat escapement, and 
suggests a new one, wherein the escapement wheel is 
carried by a loose friction collar at a rate a trifle faster 
than the proper rate, so that its pellets engage the pen- 
dulum only occasionally, receiving the necessary check 
and maintaining the motion of the pendulum sufficiently, 
even though they only touch once a minute or so. 

Ina pa] er “ Cn Beats of Imperfect Harmonies,” of date 
1878, Lord Kelvin virtually lends his support to the view 
advocated by Koenig, that in the appreciation of har- 
mony the ear detects phase-differences and is not limited 
to analysis of a complex note into simple barmonic con- 
stituents. For instance, a harmony of even and odd 
vibration numbers (like 2: 3) will have one kind of 
phase relation, while a harmony of two odd numbers will 
have another kind, the most obvious feature of these 
phase relations being the way successive maxima and 
minima coincide or oppose. In general the shape of the 
curve representing the composition of two notes varies in 
appearance, as is well known, according to the phase in 
which they are compounded. If one of the constituents is 
out of tune there will be a gradual transition from one 
of these phase-relations to another. “ In favourable cir- 
cumstances a variation of the sound recurring 
periodically in the successive cycles is distinctly heard. 

It is this variation which is called the ‘beat’ on the 
imperfect harmony.” 

Lord Kelvin has made experiments on pure tuning-fork 
tones, and his experience is ‘‘that in cvery case the ear 
docs distinguish the two halves of the period of each 
beat, . . . The ear distinguishes the quality of the sound 
representcd by the sharp-topped and tlat-hollowed curve 
from that represented by the flat-topped and sharp- 
hollowed curve. In the one case the pressure of air 
close to the car rises very suddenly to, and falls very 
suddenly from, its maximum, and (as in cases of tides in 
which there is a long hanging on low water) there is a 
comparatively slow variation of pressure for a few ten- 
thousandths of a second on cach side of the instant of 
minimum pressure; in the opposite phase-relation there 
1 a Sow change before and after the time of maximum 
prev*ure, and a rapid change before and after the time of 
Immune pretsure.” 

The car 1 thus found able to distinguish between a 
push and pull on the tympanum; or the receiving ap- 
paratus is no yrimetrical on either side of zero. This 
1s eq¢nvalent to saying that second order of small quan- 
tities mmist alféet the sound as heard, anrt on this can be 
base] the asaal theory of the ditference and summ ition 
tones of Helmholtz. 

Be the mode of e pretsion adopted by Lord Kelvin is 
not thet ot interference of any resultant simple tones; he 


prefers ty think of the actaal phase changes as directly 


dete wel oy the Gar, and saps that aretolviag chiral yr | the bass and treble clefs, stead of only one ; so that 
which | per eve in the beat is to me certainly distinct | the I label could be affixed to the top line of the bass 
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enough to prove that the ear does distinguish between 
these configurations, which are one of them tle same as 
the other taken in the reverse order of time.” 

According to his experiments it is singular how very 
faint is the disturbance necessary to bring out these beat 
tones : much less than would appear to he necessary on 
Helmholtz’ theory of difference tones, whose amplitude is 
proportional to the product of the constituent amplitudes. 
Thus, “if when the approximate harmony C E is being 
sounded, with the E slightly out of tune and the beats 
on it heard, the faintest sound of G is produced by a 
very gentle excitation of the fork by the bow, instantly a 
loud beat at half speed is heard. ... Jt is marvellous how 
small an intensity of the sound G is required to give a 
smooth unbroken loud beatin the double period.” This 
practical method of tuning a major third, by addition of 
the minor third above it, completing the common chord, 
is of course well known ; but the ordinary Helmholtz 
explanation, of heats between the C E difference tone 
and the E G ditierence tone, scarcely seems to fit the 
above observed facts. 

Again, if the notes C E G are sounded and one of the 
notes (say C) is flattened, the beats are not only very 
audible but “the sound dies beating, the beats being dis- 
tinctly heard all over a large room as long as the faintest 
breath of sound is perceptible. The smooth melodious 
periodic moaning of the beat is particularly beautiful when 
the beat is slow (at the rate, for instance, of one heat in 
two seconds or thereabouts), being, in fact, sometimes the 
very last sound heard when the intensities of the three 
notes chance at the end to be suitably proportioned.” 

Incidentally an inconvenient usage of musical nomen- 
clature is mentioned in a note. The word “tone,” 
which is now coming to be used to mean a pure sine 
curve disturbance or simple note, means in music the 
interval of the major or minor or tempered second. 

Those who have to do with acoustics must have often 
experienced the inconvenience of the ordinary childish 
nomenclature of intervals—a fourth, a third,a seventh,and 
soon» especially when these intervals are being numeri- 
cally expressed at the same time. To call the interval 
2:3 a fifth, 34 a fourth, and 1°25 a third, is often con- 
fusing. Might 1 sugzest that these intervals, when true, 
might be named readily and intethgibly as respectively a 
do-sol, a sol-co, or if preferred a do-fa, and a do-mi;_ 
similarly a minor third would be a mi-sol ; a majar and a 
minor tone would be ado-re and a re-mi respectively ; 
and so on. 

It might be con venient to drop the /in sol,so as to make 
all the syllables of two letters; and then the flattening 
or sharpening of notes might be indicated readily by 
a final a or ¢: thusa tlatiened major tone would be a 
do-rea (the same as are-mi), and a sharpened one a 
do ree. 

On the tempered scale the intervals could be called 
og, ce, ce, ew, &c., with perfect ease. 

Again, the ordinary musical notation, with its various 
clefs, if it were not hallowed by usage, would seem a 
barbarous piece of stupidity. Undoubtedly a couple of 
lines should have been understood as missing between 
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instead of to the second from the top (see fig.) ; or rather, 
since the second line from the bottom is G, the same as 
in the treble, no labelling would be wanted, and one clef 
sould serve for all instruments—a change which would 


surely save a Conductor something? I wonder if it is 
too late now to make the change! This, however, is a 
digression, and Lord Kelvin is not to be held responsible 
for any of these musical notation heresies. 

The remaining parts of the book consist, for the most 
part, of Presidential addresses and a couple of Royal 
Institution lectures. The first R.I. lecture, “ On the origin 
and transformation of motive power,” is now of only 
historical interest. lt is of date 1856, and in it the 
energy of motion is called “dynamical” or “actual” 
energy, though ina note the author says that he very 
soon after suggested the name kinetic. 

It is followed by the address to Section A at York in 
1881, on the practical utilisation of wind and water power ; 
and then begin the quite recent articles. First, an article 
on the Dissipation of Energy for the Fortnightly Review 
of 1892, wherein the author points out how near Carnot 
was to an appreciation of the second law of thermo- 
dynamics, and justifies his own limitation of its statement 
to “inanimate material agency ” by the following :— 


“My statement of this axiom was limited to inanimate 
matter because not enough was known either from the 
natural history of plants and animals or from experi- 
mental investigations in physiology to assert with con- 
fidence that in animal or vegetable life there may not be 
a conversion of heat into mechanical etfect not subject 
to the conditions of Carnot’s theory. It seemed to me 
then, and it still seems to me, most probable that the 
animal body docs not act as a thermodynamic engine in 
converting heat produced by the combination of the 
food with the oxygen of the inhaled air, but that it acts 
in a manner more nearly analogous to that of an elec- 
tric motor working in virtue of energy supplied to it by 


a voltaic battery. ... It is, however, conceivable that , 


animal life might have the attribute of using the heat of 
Surrounding matter, at its natural temperature, as a 
source of energy for mechanical effect, and thus con- 
Stituting a case of affirmative answer for Carnot’s last 
thermodynamic question.!. The influence of animal or 
vegetable life on matter is infinitely beyond the range 
of any scientific inquiry hitherto entered on. Its power 
of directing the motions of moving particles, in the 
demonstrated daily miracle of our human free-will, and 
nthe growth of generation after generation of plants 
rom a single seed, are infinitely different from any pos- 
sible result of the fortuitous concourse of atoms.” 

“ Considerations of ideal reversdbzlity . . , have no 
place in the world of life.” 


In an address on the opening of the Physical and 
Chemical Laboratories of the North Wales College, 
Bangor, it is stated that there is no philosophical division 


1 This question was:—"‘Is it possible to derive mechanical effect from 
heat of average temperature ?” 
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whatever between chemistry and physics ; both ‘“inves- 
tigate the properties of matter.” I would suggest that 
properties common to many kinds of matter belong 
to Physies, while the properties whereby one kind of 
matter differs from other kinds belong to Chemistry. 
Of course there can be no sharp line of demarcation, 
but instinctively we are conscious of a difference ; and 
wherever the investigation is concerned essentially with 
specific varieties of matter, it is felt that the interest 
attaching to it is a chemical interest. Properties of 
matter in general, in its different states indeed but with- 
out regard to whether the matter is pure or impure 
simple or compound—those usually belong to Physics. 

In this Bangor address there are some interesting remi- 
niscences of the old building of Glasgow University, and 
of the early days of students’ laboratory work there, 
where under the inspiration of their unique teacher, even 
theological students worked away at practical experi- 
mental physics. And an excellent training too! The 
modern system of different curricula for each class of 
professional students, even in the early stages of their 
degree course, is probably not half so wise as the old 
Seotch system, where everyone had a year at natural 
philosophy as well asa year at metaphysics ; and the 
course for everyone up to a degree standard was the 
same, whatever he was going tobe. Specialisation at an 
early stage is now largely advocated, but I believe that 
our descendants will regard it as a mistake ; or certainly 
that in effecting a partially required reform we are run- 
ning now too far into an opposite extreme. 

A good wholesome uniform range of subjects, with 
sufficient variety for different tastes but no reprieve 
fromi any course, is the best pregraduate course 
for all but intellectual weaklings; and for weaklings 
to attempt to specialise, as they sometimes do now, be- 
cause it is easier to pass a high stage badly than a low 
stage well, cannot be really useful or satisfactory. 

Those who are incompetent to go deep, and are neces- 
sarily superficial, let them try to give their surface breadth ; 
and for those who can go deep, let them spread wide too. 
A liberal culture and wide information can hurt nobody of 
decent ability, and it need not be inconsistent with any 
depth to which a man’s genius can carry him. True 
depth is an atfair of genius. Training has chiefly to do 
with breadth. (This is another digression.) 

Of the author’s brief annual addresses as President of 
the Royal Society, the first is on the recently observed 
slight shift of the earth’s polar axis, and on the Faraday 
centenary ; the second on terrestrial magnetism, and the 
conceivable modes by which the sun may be able to dis- 
turb it. The following sentence may be quoted: “1 find 
it unimaginable but that terrestrial magnetism is due to 
the greatness and rotation of the earth.” And on the 
hypothesis that magnetic disturbances are caused by 


the direet action of the sun acting as a variable 
magnet, he says:—“In eight hours of a not very 
severe magnetic storm, as much work must have 


been done by the sun in sending magnetic waves out 
in all directions through space as he actually does 
in four months of his regular heat and light. This 
result, it seems to me, is absolutely conclusive against 
the supposition that terrestrial magnetic storms are due 
{to magnetic action of the sun; or to any kind of 
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dynamical action taking place within the sun, or in 
connection with hurricanes in his atnosphere, or 
anywhere near the sun outside. 

“It seems as if we may also be forced to conclude that 
the supposed connection between magnetic storms and 
sun-spots is unreal, and that the seeming agreement 
between the periods has been a mere coincidence.” 

The next year’s address is on electric radiation, the ex- 
periments of Hertz, and electric discharge in gases: with a 
reference ta Mr. Crookes’ discovery of vacuum-stresscs as 
an outcome of experimental troubles experienced in his 
weighing of thallium, and with a characteristic foot-note 
by Lord Kelvin to the word “troubles ° :—“ Tribulation, 
not undisturbed progress, gives life and soul, and Jeads to 
success when success can be reached, in the struggle for 
natural knowledge.” It is followed by the speech de- 
livered at the unveiling of Joule’s statue in Manchester 
Town Hall on December 7, 1893, and by the Royal 
Institution lecture on Isoperimetrical Problems ; this last 
being an attempt at popularising the calculus of varia- 
tions! From how to surround a miximum acreage with 
a given boundary subject to certain conditions, and how 
to plan a railway route with a minimum of expanse, the 
author ascends to recent researches in the problem of 
three bodies, and to the geometrical representation of 
problems of dynamical stability by the method of geo- 
detics. The most curious part of this lecture is not 
scientific but social, viz. the treatment accorded to that 
unfortunate hero, “ Horatius Cocles.” The representation 
of Dido as a cute Phenician adventuress successfully 
wheedling a reasonable plot of ground out of a sarcastic 
African chief is fair enough, but the spectacle of the stout 
old warrior with his wounded leg scrambling after a 
plough along a single furrow from morning till night over 
all kinds of country, in order to secure as much of the 
public cornland as possible at the hands of his grateful 
countrymen, isan odd reading of the legend. That he was 
awarded a piece of land such that it would take two oxen 
the whole ofa dayto plough it, is a statement poctic perhaps 
in its terms but more precise in its meaning than if ex- 
pressed in some extinct units of measurement; but 
to suppose that it was to be ploughed round, and that 
Horatius must guide the plough, and guide it with a 
constant eye to secure the maximum of benefit for his 
minimum of service, is hardly fair either to the memory 
of the patriot or to the spirit of the Romans in their early 
and wholesome days. 

It can hardly be said even now to represent the atti- 
tude of any nation with respect to the services of its 
military or political heroes, but it may very well be held 
as a typical illustration of the way in which most coun- 
trics at present attempt to reward their inventors through 
the medium of their patent laws. 

Whether the author half intended the Horatian epi- 
sode as a satire, or whether (as is more probable) he is 
taking the story as a myth for whose social significance 
or historical bearing he cares nothing, it serves as a 
popular introduction to what else would be rather an 
abstruse subject -a subject, indeel, which few people 
would have ventured to use as the basis for a Friday 
evening «discourse. 

These, then, are the varied and highly readable con- 
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tents of this small book. May the author long live with 
undiminished vigour, and give us many more of these 
recreations of a great mind. 

OLIVER J. LODGE. 


LTE EORAVO LEGER GEO Ne 
Ao Handbook to the Flora of Ceylon: containing 

Descriptions of all the Species of the Flowering Plants 

tndigenous to the Island, and Notes on thetr History, 

Distribution and Uses. By Henry Trimen, M.B. 

(Lond.), F.R.S., Director of the Royal Botanic 

Gardens, Ceylon. With an Atlas of Plates illustrating 

some of the more interesting Species, Part i 

Ranunculaceas—Anacardiacex. Svo. pp. xvi. 327, with 

plates i.-xxv. (4to). Part ii, Connaracea—Rubiaceie. pp. 

392, with plates xxvi.-l. (Published under the authority 

of the Government of Ceylon. London: Dulau and 

Co., 1893-94.) 

Ne Dr. Trimen left England at the beginning 

of «877 to undertake the directorate of the 
Ceylon Gardens, he had already formed the determina- 
tion to elaborate the flora of Ceylon, and to publish a 
descriptive handbook ofits botany. Those who knew him 
knew that this work would only b2 undertaken after due 
preparation and without undue haste, but that it would 
be pushed forward steadily and with all reasonable speed 
toa satisfactory consummation: and the two instalments 
now before us amply justify such a conclusion, 

Dr. Trimen was fortunate in having had so careful a 
predecessor as G. H. K. Thwaites, whose “‘ Enumrat io 
Plantarum Zeylaniz,” published in 1858-64, he rightly 
describes as ‘fan extremely accurate and most valuable 
work,” rendered more useful by the extensive series of 
illustrative specimens distributed by Thwaites to the 
principal herbaria of the world, The first work of the 
new Director was to bring this up to date, which he did 
in a “Systematic Catalogue,” published in 1885, and 
arranged in accordance with the “ Genera Plantarum.” 
In the course of a visit to England in 1886, Dr. Trimen 
found time to examine the invaluable Ceylon Herbarium 
of Hermann, preserved in the British Museum, upon which 
Linnxus based his Flora Zeylaniz; and he publishe d 
a complete enumeration and identification of the plants 
therein contained, with notes, in vol. xxiv. of the journal 
of the Linnean Soctety, Various new species have from 
time to time been published by Dr. Trimen in the 
Journal of Botany; and these, with the results of the 
rest of his work, are embodied in the “ Handbook.” 

In his younger days, Dr. Trimen was known as a 
painstaking British botanist, and the “ Flora of Middle- 
sex,” issued in 1869, for which he was mainly responsible, 
initiated a new departure in works of the kind. It was 
marked by thoroughness and accuracy; every page 
showed care and research: and these qualities are 
abundantly manifest in this Ceylon “‘]landbook.” A 
careful correlation of the work of predecessors in the 
same field is another characteristic shared by each book ; 
and in each there was need for this, for Middlesex plants 
have been recorded since the days of William Turner, 
while the Cingalese flora has been treated of by various 
| authors from Hermann (1717) downwards, 
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The opening sentence of the brief introduction strikes 
the key-note of the work, with which the two volumes 
before us are in perfect harmony. “One principal object 
of this Handbook is to enable observers in Ceylon to 
ascertain the name of any plant they may find growing 
wild. When this is arrived at, they are in a position to 
learn all that may have been written about it in botanical 
and other literature, to appreciate its relationships to 
other plants, to trace its distribution in other lands, and 
to intelligently investigate its properties and uses.” The 
book being intended as a guide to the flora of Ceylon, 
the descriptions have been made wholly from Ceylon 
specimens, and the information given under each species 
is restricted to what affects it as a Ceylon plant. Tech- 
nicalities have been avoided so far as this could be done 
consistent with accuracy, and the definitions of orders 
and genera are only such as are shown by the species 
found in Ceylon. 

The same restriction is carried out in the references 
to published books and papers, which are almost entirely 
limited to those wherein the species is noticed as a 
Ceylon plant. The Latin name is followed by the ver- 
nacular names when known, in Cingalese and Tamil. 
Thwaites’s distributed numbers are always quoted, and 
figures of the species, preference being given to such as 
are known to have been made from Ceylon specimens, 
are referred to. After the description, made wherever 
possible from living specimens, come the general dis- 
tribution and comparative frequency in Ceylon, and 
notes as to the times of flowering and colour of the 
flowers—points which are not always to be found in 
works of this kind, but which are very useful to the field 
botanist, especially if he be a beginner. In addition to 
these matters, information is frequently added on pecu- 
liarities in structure, or on the properties, products, and 
uses of the plants, with brief notes on the history and 
nomenclature of the species. The diagnostic description 
of each order is followed by keys for the rapid determina- 
tion of the genera and species. Dr. Trimen has wisely 
refrained from the startling novelties in nomenclature 
which are to be met with in various transatlantic local 
floras, where they are more than usually out of place; 
and lays down dogmatically that “no botanical name in 
the modern taxonomic sense can be of earlier date than 
1753, when Linnzus first definitely published his 
binominal nomenclature.” : 

Our colonial floras are for the most part so largely 
drawn up from dried specimens by botanists unacquainted 
with the plants in a living state, that their usefulness in 
the field must be considerably diminished. Their value 
for herbarium work is undoubted, a fact of which onc is 
continually reminded by the absence of any enumeration 
for some countries, and the unfortunate incompleteness of 
most of those which have been set on foot. New Zealand 
and Australia are well provided for, although the unflagging 
zeal of Baron Ferdinand von Mueller and his many 
helpers has already added so much to our knowledge that 
the “Flora Australiensis” is by no means up to date. 
Africa, both South and Tropical, is less fortunate, the 
“ Flora Capensis” remaining where it was at the death 
of Harvey in 1866, and the “ Flora of Tropical Africa,” 
although now once morc in progress, having come to a 
standstill in 1877. Thanks to the energy of Sir Joseph 
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Hooker, we are within reasonable distance of the com- 
pletion of the “Flora of British India”; and the useful 
“Index Florz Sinensis,” although not a descriptive flora 
in the sense of those mentioned, is proceeding steadily. 
But we greatly need floras for the South American con- 
tinent; and Mr. Hemsley’s handsome Botany of the 
“ Biologia Centrali Americana” can hardly be considered 
exhaustive for the region of which it treats. To take a 
much more limited area, we have no compendium for 
Madagascar, and our knowledge of its wonderful flora 
has to be gleaned from a large number of scattered 
papers. 

The existing floras, however, do not contain in any 
great degree descriptions drawn from living material ; 
and it is fortunate that the small area to which Dr. 
Trimen is restricted has enabled him to treat his plants 
in this rational manner. It is to be regretted that 
his aims will be to some extent frustrated by the un- 
necessarily bulky form which his “ Handbook” has 
assumed. The two volumes already issued contain 
between seven and eight hundred pages, and at least as 
many more must be occupied by the remainder of the 
work. The paper employed is much too thick, and by a 
different arrangement of type considerable saving of 
space might have been effected, without materially de- 
tracting from the appearance of the volumes. It may 
well be, however, that when the work is completed, Dr. 
Trimen will issue an abridgement for use in the field, 
which would occupy to the present handbook the 
position which Mr.»«Hayward’s “ Botanist’s Pocket-book ” 
holds with regard to our larger British manuals. 

A word must be said in praise of the excellent quarto 
plates which accompany the “f Handbook.” They are 
selected from a series of several thousand drawings, 
begun in 1823, when Mr. Moon was Director of the Gar- 
dens, and preserved in the library. These are entirely 
the work of three members of one family. Haramanis 
de Alwis, who has just died at a very advanced age, held 
the post of draughtsman to the Gardens for thirty-eight 
years, and was succeeded by his sons, one of whom has 
held the post for twenty-seven years. Most of the 
drawings here reproduced are his work. 

JAMES BRITTEN, 


OUR BOOK SHELF. 


Biskra and the Oases and Desert of the Zibans. By 
Alired VES Peasey he G25 sepa mee (leondont: 
Edward Stanford, 1894.) 


HAVING spent six months in Biskra, Mr. Pease thought 
it worth while to use the knowledge gained during this 
period to supplement the comparatively slight informa- 
tion given in handbooks to the provinces of Oran, 
Algeria, Constantine, and Tunisia. 

Biskra, Biskra-en-Nokkel, or Biskra aux Palmiers, isa 
beautiful green oasis, from which visits can be con- 
veniently made to neighbouring oases in the Sahara. 
The oasis is about five kilometres in length, and its width 
ranges from one hundred to seven hundred metres. The 
town is situated 111 metres above sea-level in lat. 34 52! 
N.,and long. 5°42’E. Upon the oasis flourish 160,000 date 
palms, 6000 olive trees, as well as fig, orange, citron, and 
lemon trees. The people are kindly and unsophisticated, 
and the climate is delightful during most of the year, 
being specially suitable for persons suffering from pul- 


monary complaints. Tourists who like to leave the 
beaten track, and seekers after a refuge from an English 
winter, will be attracted to Biskra if they read Mr. 
Pease’s little book. 


Practical Photo-Microzraphy. 

London: Iliffe and Son, 1894.) 
WORKERS in this fascinating branch of science will no 
doubt be well acquainted with the author’s large treatise, 
a book which is suitable, more especially, for those who 
wish to devote themselves very considerably to this kind 
of work, and to enter into all the details connected with 
it. The publication of the present book will not appeal 
so much to the interest of this class of readers, but will 
be welcomed more by those who wish to get a good 
working idea of photo-micrograpby. With this intention 
this manual has been kept within very reasonable limits, 
is decidedly explicit, and thoroughly practical. In the 
seventeen chapters the reader 1s led through all the 
manipulations, from the choice of instruments to suit 
his purse, kinds of plates to use, colour treatment of 
objects, and general photographic procedure, &c., to 
those dealing with good hints on lantern-slides, cover- 
glass preparations, and section cutting and staining. 
The text is accompanied with numerous well-chosen 
illustrations, and the get-up of the book ts all that could 
be desired. It may intcrest our readers to know that in 
the above pages we are informed that no apparatus is 
recommended on hearsay, or is any statement made or 
step suggested “‘ outside the knowledge and practice of 
the writer. 


welve Charts of the Tidal Streams on the West Coast 

of Scotland. By F. Howard Collins. Small folio. 

(London: J. D. Potter, 1894.) 
Mr. COLLINS has elaborated the work of the Hydro- 
graphic Office by producing a set of charts showing the 
direction of the tidal streams on the west coast of Scot- 
land at intervals of one hour from the time of high water 
at Greenock. The twelve charts are prefaced by a note 
describing how they should be used, and a tide-table. 
The sources of his information are duly acknowledged, 


By Andrew Pringle. 


NO ICE 


and the work was carried out with the assistance of , 


Captain Wharton, the hydrographer. The work is 
similar in scope and method to the atlas of tides in the 
North Sea by the same author. It is a serious defect 
that no method has been adopted for distinguishing the 
velocity of the tidal streams, or at least of indicating the 
furious tidal races which occur in many channels and off 
many headlands. So far as the direction of the streams 
is concerned, this compact set of charts should 
useful to yachtsmen, and is not without interest for 
oceanographers. 


LETTERS TO THE VOTO RR: 


[he Eutstor does not hoid himself responsible for opinians ex- 
freosed by his correspondents,  Netther can he undertake 
to return, or to corresfond with the writers of, rejected 
manuscript intented for this or any other part of NATURK. 
NO notice is Laken of anonymous communications.) 


On Some Methods in Meteorology. 


Ts it nota & ¢éeratuenin our rainfall records that they should 
give, with the amiant of rain, not mere rain-days (or <lays’ rain), 
bu the exact time (or as near an approximation to that as 
pee ive), during which rain has fallen? This might at least, 
urely, be expee ed from our observatories and better equipped 


ste en Some of our continental neighbours are before us in 
thi reyes t Thus, the Geneva record, for more than thirty 
year, h® containe! asone ol its items, ‘hours of rain.’ May 


we net then aw why an institution like thar at Greenwich, goes 
on geving the number of day® on which rain fell; a momentary 
prin’ le ocing thu’ put in the same categury with an incessant 
downpwir @{ )wenty-four hours ? 
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One might here remark on the great fulness of detail and 
excellence of arrangement in records of the weather at various 
continental stations (¢.g. Pola) ; which are apt to lead us into 
invidious comparisons. 

With regard to measurement of bright sunshine, the burning- 
glass method leaves much to be desired from a scientific point of 
view, and the photographie method seems likely to supplant it 
increasingly. Kut might not the concentrated rays be got to 
produce some other physical effect (metal-expansion?) than 
burning paper, yielding a more exact record of the amount of 
sunshine ? 

Again, may it not be said that the graphic method is far too 
little utilised in meteorology ? Probably nine persons out of ten 
would agree that they apprehend a truth of statistical nature, a 
numerical variation, much better every way—more quickly, 
more clearly, more retentively—through a geaphie curve, than 
through a column of figures, or a verbal description. Yet we 
have only to turn over the pages of our meteorological publiea- 
tions (and others dealing with figures) to see that this method 
is used very sparingly. And it is easy to pick out cases where 
the want of itis felt very plainly. I can recall one such ease 
in a valuable paper by one of our ablest meteorologists (Dr. 
Buchan), published a short time ago in the Scottish Society's 
Journal, on mean temperature in the neighbourhood of London 
during 130 years. Ilere we find paragraph after paragraph, 
over several pages, describing how certain smoothed values of 
temperature had varied, now above, now below the line of 
average. This imposes a considerable strain on the imagina- 
tion, proves, 1am afraid, somewhat tedious reading, and leaves, 
perhaps, no very distinct impression after all. A simple dia- 
gram, giving the curves themselves, would here be an efiective 
labour-saving contrivance, both to the author and his readers, 

But to multiply diagrams means great expense, it will natur- 
ally be urged. Now the cost of a well-finished diagram (and 
we all like such) is no doubt considerable, But with the aid 
of photography diagrams can now be reproduced very cheaply; 
and it seems to me open to consideration whether we might not 
do well to sacrifice a little fineness and finish, for the sake of 
a freer and more frequent use of the method, and the greater 
clearness of comprehension which that would ensure. More+ 
over, such diagrains are not to be regarded as a mere addition, 
and therefore requiring more space; they may even mean an 
economy of words and space. There are frequent cases in 
which it is not necessary to give all the figures involved ; the 
object being merely to point out a relation, the salient features 
ofa curve. And if the diagram can be relied upon for aceuracy, 
little need be said about it, in some cases; it tells its own tale, 
Then again, the photographie reproduction of an author's dia- 
gram may even prove a gain in accuracy ; some intermediate 
perils are avoided. 1 believe, in fine, that the graphic method 
has a great future before it, not only in science, but in other 
domains ; and the sooner we set abuut developing its capabilities 
to the utmost, the hetter. A. BLM 


Magnetism of Rock Pinnacles. 


Ir is well known that the Rificlhorn powerfully affects the 
compass, and the like has been observed on other peaks in 
Switzerland ; but | have never seen any record of similar obser- 
vations in this country. 

Four years ago, on a visit to the Lizard, accident drew at- 
tention to a strong influence on the compass exhibited by a crag 
on the mours near Kynanee. I have taken the opportunity of 
a visit this year to ascertain whether that were a solitary case. 
] find that such influence, though not general, is by no means 
uncommon. Most of the rocks in which it was observed were 
serpentine ; it occurred also in hornblende schist ; there were 
no sufficient opportunities of testing the other rocks of the 
district. The influence was exhibited only in rather prominent 
crags, but among them often in lower adjacent blocks, as well 
as inthe absolute summits, At a few yards’ distance it was 
always imperceptible. 

] saw no traces in any case of the crag having been struck by 
lightning. ‘This was the only point ta which I gave attention > 
but it would be natural also to inquire if all kinds of rock ean 
possess the property, if wet or weather affects it, and if it be 
lemporary or permanent. 

1 used a common pocket compass, taking the bearings of some 
distant object, first a few fect off, then in four surrounding 
positions as near as the compass could he held to the stone I 


AucusT 2, 1894] 


NATURE 3 


19 


was testing. The effects varied from no deviation or slight, to 
cases where the needle swung completely round while still a 
foot or two away. Among the strongest noted were some crags 
north of Kynance Cove, and some ona headland about a quarter 
of a mile south of Coverack, both consisting of serpentine. 
Any one whose holidays take him to a rocky neighbourhood, 
may find interest in carrying out similar observations. 
Cockheld, July 28. 0, 1Ghe pt, 


The Aurora Australis. 


Tue following report of a brilliant Aurora, seen in the 
Indian Ocean, will be interesting to many of your readers :— 

Tier AURORA AUSTRALIS.—When sailing along the Indian 
Ocean from the Cape of Good Itope to Australia, and in about 
the vicinity of St. Panl’s Island, longitude 76° 17’ east, 
latitude 4 1°22’ south, an Aurora Australis of remarkable 
grandeur was seen by those on board the ship /sle of Arran. 
Describing it yesterday, Captain Carse said his chief officer and 
he had a beantiful view of the phenomenon on two nights 
{April 28 and 29). It wasa very fine sight, the streams of light 
in spraylike form shooting upward for fully thirty degrees, 
fighting up with wonderful brightness the whole southern part 
of the heavens. Some very bad weather was experienced by 
the ship in the locality of St. Paul’s. High conftsed seas 
prevailed with a strange continuance of easterly winds.—Hera/d, 
May 23. 

No report was received that this was seen in any part of 
Australia, and I have seen no report that the brilliant Aurora 
seen in the northern hemisphere on March 30 was seen in 
this part of the world. TG NU SSE II. 

P.S. —I got position and date from Captain Carse. 


Absence of Butterflies, 


TNE most common butterflies—as, for instance, Pieris 
Brassicz, Coleas Rhamni, Vanessa Urttce—were very rare 
hereabouts this spring too (cf NaruRe, vol. |. p. 225), and the 
same has been observed at Frankfort-on-Maine. As for 
Ficris, this scarcity might have been predicted with certainty 
last autumn, as, here and at Frankfort, the cabbage-plants 
in fields and gardens were almost exempt from their usval 
tavagers, the caterpillars of the said species. If the extra- 
ordinary dryness of last year’s summer should be connected 
with these facts, it cannot have acted through the damage done 
to the food-plants, but must have operated more directly upon 
the insects themselves. D. WETTERHAN. 

Freibury, July 28. 


A STRANGE LIGHT ON MARS. 


INCE ‘the arrangements for circulating 
graphic information on astronomical subjects was 
inaugurated, Dr. Krueger, whois in charge of the Central 
Bureau at Kiel, certainly has not favoured his corre- 
spondents with a stranger telegram than the one which he 
flashed over the world on Monday afternoon :— 

“Projection Iumineuse dans région australe du ter- 
minateur de Mars observée par Javelle 28 Juillet 16 
heures Perrotin.” 

This relates to an observation made at the famous 
Nice Observatory, of which M. Perrotin is the Director, 
by M. Javelle, who is already well known for his careful 
work. The news therefore must be accepted seriously, 
and, as it may be imagined, details are anxiously awaited ; 
on Monday and Tuesday nights, unfortunately, the 
weather in London was not favourable for observation, 
so whether the light continues or not is not known. 

It would appear that the luminous projection is not 
a light outside the disc of Mars, but in the region of the 
planet not lighted up by the sun at the time of obser- 
vation. The gibbosity of the planet is pretty consider- 
able at the present time. Had there been evidence that 
the light was outside the disc, the strange appearance 
might be due to a comet in the same line of sight as the 
planet. If we assume the light to be on the planet itself, 
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itis to be expected that the old idea that the Martians 
are signalling to us will be revived. Of physical origins 
we can only think of Aurora (which is not improbable, 
only bearing in mind the precise locality named, but dis- 
tinctly improbable unless we assume that in Mars the 
phenomenon is much more intense than with us), a 
long range of high snow-capped hills, and forest fires 
burning over a large area. 

Without favouring the signalling idea before we know 
more of the observation, it may be stated that a better 
time for signalling could scarcely be chosen, for Mars 
being now a morning star, means that the opposition, 
when no part of its dark surface will be visible, is some 
time off. 

The Martians, of course, find it much easier to see 
the dark side of the earth than we do to see the dark 
side of Mars, and whatever may be the explanation 
of the appearances which three astronomers of reputa- 
tion have thought proper to telegraph over the 
world, it is worth while pointing out that forest fires 
over large areas may be the first distinctive thing ob- 
served on either planet from the other besides the 
fixed surface markings. 


THE INTERNATIONAL GEOLOGICAL 
CONGRESS, 


|p sixth meeting of this Congress will be held at 
Zurich, commencing on August 29. The Con- 
gress was founded at Philadelphia in 1876, the first 
meeting being held at Paris in 1878; subsequent 
meetings have been—Bologna, 1881; Berlin, 1885; 
London, 1888; Washington, 1891. As one result of 
discussions at the Paris meeting, committees were 
appointed in different countries to draw up reports on 
classification, nomenclature, &c. At Bologna these 
reports were received and discussed, the greater part of 
the time being thus spent. An additional committee 
was then appointed to prepare a geological map of 
Europe; this work is still in progress, but the com- 
mittees on nomenclature, &c., have practically lapsed, and 
but little attention has been paid to such subjects at the 
more recent meetings. At the Washington Congress a 
committee was appointed to report on the Bibliography 
Lists of bibliographies for each country 
were to be prepared, and printed in the report of the 
Washington meeting; but the volume has recently 
appeared without such lists. It is hoped that the 
committee will submit a report on this important subject 
at Zurich. 

Prof. E. Renevier, of Lausanne, is nominated 
President of the Zurich meeting. He has been an 
active inember of the Congress from the commencement, 
and the excellent arrangements for the forthcoming 
meeting are no doubt largely due to his powers of 
organisation. Prof. A. Heim, of Zurich, is Vice-President; 
Prof. H. Golliez, of Lausanne, is Secretary; M. C. 
Escher-Hess, of Zurich, is Treasurer. This apparently 
exhausts the list of officers of the organising committee, 
democratic Switzerland dispensing with “ president of 
honour,” “ honorary members of committee,” &c., which 
have largely figured in the lists of previous Congresses, 
even in that of Washington. Not having such honorary 
lists upon which to draw for funds, the subscription for 
membership is double that previously charged, but is 
even now only 25 francs. 

The arrangements made for the Zurich meeting differ 
somewhat from those of previous sessions. There will 
be no formal discussion on nomenclature, classitication, 
&c. ; but, after transacting general business, the Congress 
will divide into three sections, meeting simultaneously. 
The subjects for discussion will be: (1) General and 
Tectonic Geology ; (2 Stratigraphy and Palaontology ; 


then it must either have a physical or human origin; so | (3) Mineralogy and Petrography. Amongst the papers 
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promised are: Kk. von Zittel, Paleontology; M. de 
Bertrand, Structure of tbe Western Alps; A. Heim, 
Geology of the Environs of Zurich ; A. Michel-Lévy, the 
Unification of Petrozraphical Nomenclature ; E. Suess, 
Tectonic Geology. There will also be papers on glacial 
geology ; and Captain Marshall Hall will submit a pro- 
posal for an international survey and record of glaciers. 

At the Zurich meeting, however, papers and discussions 
will form but a comparatively small part of the work. 
Excursions have always played a prominent part in the 
arrangements for the various mectings ; but hitherto they 
have been mainly made after the close of the Congress. 
At Zurich the Congress will practically divide into five 
excursion sections, starting on September 3, traversing 
the Alps in different directions, and all converging on 
Lugano, where the closing meeting will be held on 
September 14. These excursions would alone make the 
Zurich meeting memorable ; they have been planned to 
include the most interesting districts of the Swiss Alps, 
and to facilitate the study of many intricate problems 
concerning the structure of the mountains and the petro- 
graphical nature of the rocks. After investigation of the 
northern flanking ranges of folded secondary rocks, the 
central crystalline zone will be crossed, and in some cases 
glacial phenomena can be well studied. Prof. Heim will 
conduct a party over the country which he has so well 
described, starting from St. Gall and crossing the Alps of 
Glarus, the Vorder Rhein, and the eastern Lepontine 
Alps; Prof. Schmidt will conduct the party from Schwtz 
over the St. Gotthard ; Prof. Baltzer, starting at Lucerne, 
will take a line some miles further west; Prof. Schardt, 
starting at Bulle, will traverse the western end of the 
Lernese Alps and part of the Pennine Alps, and will reach 
Lugano by the Simplon. These four excursions are for 
pedestrians only, and those only are invited who are 
accustomed to long walks and climbing, hard beds, and 
frugal living. A more elaborate circular tour in the Alps 
will be conducted by MM. Ruffieux and Ruchonnet, of 
Lausaunne ; this will traverse a wider district, and the 
work will be done with less fatigue. Profs. Renevier and 
Gollicz will be the scientific directors of this tour. 

Supplementary excursions will start from Lugano 
after September 14, one of which, conducted by Profs. 
Bruckner, Du Pasquier, and Penck, will study the glacial 
phenomena of the Italian Lakes, thence by the Tyrol 
to Munich, and finally to the Lake of Constance. 

Before the Congress there will be excursions in the 
Jura—five for pedestrians—as follows: I'rench Jura, 
M. Schardt ; Vaudois Jura, M. Jaccard ; Bernese Jura, 
M. Rollier ; Bale and the Argovian Jura, M. C. Schmidt ; 
Argovian Jura and Soleure, &c., M. Murlberg. There 
will also be a long circular tour in the Jura by MM. 
Rufficux and Ruchonnet, with MM, Renevier and 
Gollitz as scientific directors ; the latter part of this 
will be much devoted to glacial questions, and will 
therefore be preparatory to the special glacial excursion 
starting from Lugano, 

Arrangements have been made for inclusive charges 
for all these excursions. For the pedestrian tours, they 
are 50 or 60 frances for the Jura excursion of five or 
six days cach, and 300 franes for the circular Jura tour of 
fourteen days. 

For the longer excursions in the Alps, after the Con- 
gress, the prices are from 150 to 250 francs for the 
pedestrian tours of cight to thirteen days, and 400 francs 
for the circular tour of thirteen days. 

A guide-book to the variaus excursions js in prepara- 
tion. This will contain about 300 pages of text, and will 
be amply illustrated by plates and sections ; it will form 
a most useful handbook to the geology of Switzerland. 
A new geolozical map will also be published, on the scale 
of 1: §:0,000; this will be a reduction of the official 
maps of the Swiss Geological Survey, which is now 
completed. 
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Special guide-books to the important geological cal- 
lections at Lausanne and Zurich are in preparation. As 
usual at such meetings, geological maps and other pub- 
lications, photographs, specimens, &c., will be exhibited. 

Wi. TOPLEes? 


THE DISCS OF (OPITERS SATELE ida 


“THE discussion which is now taking place between 

two well-known observers—namely, Profs. Pickering 
and Barnard—as to the forms which the satellites of the 
planet Jupiter assume at various times, is one not only of 
absorbing interest, but, moreover, of a nature somewhat 
delicate, for the bodies in question are so minute as 
to battle any but the very best and trustworthy observers. 
Such observations, then, to be of any value at all, must 
be either made in the clearest of atmospheres with a 
moderately large aperture, or in a moderately clear 
atmosphere witb a very large aperture. Considering these 
two conditions, one would doubtless think that the larger 
the instrument the more chance there would be of finding 
out the shape of a body, and with a very clear atmo- 
sphere in addition these chances would be very greatly 
increased, On the other hand, however, we have the 
facts still in our mind of Schiaparelli’s wonderful observ- 
ing powers, which enabled him to notice the doubling of 
the canals of Mars with his small aperture long before 
they were declared “double” by other observers. In 
this case one would have thought that such an observa- 
tion would have been more casily observed with large 
apertures than with the small telescope which was at his 
disposal. 

Let us, however, turn to the facts at hand with regard 
to the satellites that are now under discussion ; but first 
a few words with regard to the instrumental equipment 
employed and the observing stations. 

Prof. Pickering’s observations have been made at the 
Observatory that is situated near Arequipa, in Peru, at 
an altitude of more than cight thousand feet, where 
the sky during a large part of the year is nearly cloud- 
less. ‘he telescope employed has shown that there is a 
remarkable degree of steadiness in the atmosphere, and 
night after night atmospheric conditions prevail, which, 
as he says, “occur only at rare intervals, f ever, in 
Cambridge.” Several of the diffraction rings surround- 
ing the brighter stars are visible, close doubles in which 
the components are much less than a second apart are 
readily separated, and powers can be constantly em- 
ployed which are so high as to be a/most useless in Cam- 
bridge, 1n fact, he says that in many researches the 
gain is as great as if the aperture were doubled. The 
aperture of the refractor employed is 13 inches. 

Prof. Barnard has made his observations, on the other 
hand, with the now well-known 36-inch refractor of the 
Mount Hamilton Observatory, a description of which 
here would be unnecessary ; suffice it to be mentioned that 
Prof. Burnham has increased the number of double stars 
by about 200 during his brief use of this instrument, 
inost of which are beyond the reach of the majority of 
telescopes. 

Turning now to the observations of the satellites 
themselves, we find the first account of Prof. Pickering’s 
observations in the March number of stronemy and 
Astro-Physics for the year 1892, 

On October 8, a series of measurements was made of 
the diameters of the satellites. On the next evening it 
was noticed that the disc of the first was not circular but 
very clliptical. Early observations on the tenth can- 
firmed the measurements made on the cighth, but after 
an examination of the other satellites the first was again 
measured, when, as lrof. Pickering says, “to my 
astonishinent, instead of showing an elliptical disc, it 
showed one that was perfectly circular, preciscly like the 
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other satellites.” He further goes on to say that the disc 
gradually began to lengthen again and assume the ellip- 
tical form. From these observations it was concluded that 
the first satellite had the form of a prolate spheroid or 
ellipsoid, or, in other words, was egg-shaped. A week 
later each of the other satellites had been recorded to 
some extent elliptical. Curious to relate, the three outer 
satellites, according to the observations, appeared 
shortened equatorially, not Zengthened, showing that they 
did not seem to revolve round their minor axes. 

It wasnot surprising to notice that Prof. Pickering was at 
first rather sceptical about the truth of these observations, 
and assuming that they might be produced optically or 
otherwise, he employed every method which would elim- 
inate such ambiguity. These researches gave a negative 
result. It occurred to him, also, that the effects seen 
might be due to light and dark spots, suitably placed 
upon the surface, but during the time of the satellites’ 
transits, and when they were about to disappear, no 
such spots were seen, although some surface markings 
on the first, third, and fourth satellites have been 
discovered. 

The results to be gathered from the observations made 
up to this time may be summed up as follows :— 

(1) The first satellite is a prolate ellipsoid revolving 
about one of its minor axes in a period of 13h. 3m. ; and 
(2) the discs of the second, third, and fourth satellites at 
regular intervals assume the forms of ellipses, and these 
periodic changes are presumably produced, as is thought, 
by rotations upon their axes. 

The second contribution on the form of the satellites 
appeared in the May number of the same journal for the 
following year, and Prof. Pickering opens with the state- 
ment that “what have appeared to be most natural 
suppositions have been found so frequently to be con- 
tradicted by the facts, that it seemed best to take nothing 
for granted with regard to them.” The observations here 
deal first with the direction and period of rotation, giving 


as a result a probable retrograde motion of rotation for | 


the first satellite. 

With regard to the change of forms, it was noticed that 
the first satellite on January 13 appeared distinctly 
shortened equatorially when at its minimum phase, the 
phenomenon lasting thirty-four minutes ; while the seccnd 
satellite is occasionally described as appearing long, like 
the first. At the maximum phase the second, like the 
two outer satellites, has appeared round; and the third, 
at some of its minima retains the elliptical phase for a 
longer time than at others. Thus, for instance, it re- 
mained short for the three days, January 13, 14,and 15, 
consecutively. 

The next account of further observations 
contained in a long paper entitled “The Rotation 
of Jupiter’s Outer Satellites,” which appeared in the 
following June number. The observations here are 
given more in detail, but we will confine ourselves to the 
Main points, commencing with those relating to the 
largest and most easily observed of the group, Zc. the 
third. This satellite, according to Prof. Pickering, pre- 
sents an elliptical phase twice during its revolution in its 
orbit at an interval of about thirty-four hours after pass- 
ing conjunction. When on the eastern side it presents 
an elliptical disc, and the inclination of the major axis to 
the orbital planes is clearly marked and has been 
measured on several occasions, the mean value being 
—10°5 P. angle. We have here also some important 
observations of details visible on this disc of the satellite, 
which, as Prof. Pickering says, “can without much 
difficulty be made out.” 

A caieful study shows that the marking usually appears 
forked, and is sometimes turned to the right and some- 
times to the left, and at other times it is seen double, 
appearing like the letter X turned on one side. Another 
Appearance of the markings on the surface of the same 
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satellite is as if an equatoria) belt on one side had been 
drawn out in both directions of the poles, its breadth 
increasing as the limb is approached, being in fact 
trumpet-shaped. A measurcment of the position angle of 
the axis of the belt gave + 15°°5. 

Special precautions were taken to find out whether the 
belt were a genuine phenomenon, or an illusion due 
either to the instrument or the observer, but these 
resulted in it being declared real. The observations 
for the determination of the rotation of this satellite 
implied a period of rotation coinciding with that of the 
revolution of the satellite in its orbit. 

A recapitulation of the facts relating to the third 
satellite observed up to this time may be made 
here :— 

Two observers see the disc flattened at regular 
intervals, and agree upon direction of flattening. Both 
see a belt in same position, direction, and character of 
detail, and both remark that the observations are not 
very difficult, but quite evident when attention is called 
to them. 

The details in the other satellites seem to be more 
difficult to see than those onthe third. ‘The direction of 
the bands (one or two) in the first satellite lies in an 
approximately north and south line, while ou only 
one occasion there was detail detected on satellite I1., 
and this consisted simply of a small patch or spot. 

The observed facts with regard only to the forms of 
these discs are :— 

The shape of the first is elongated. The regularly 
recurring changes of shape of the discs of the outer 
satellites (caused apparently by rotation). The change 
of position angle of the major axis of the third, and 
probably of the fourth in different parts of their orbits. 

The veculiar behaviour of satellite 111., which in 
October and November was recorded as shortened 
in the polar direction, but which was afterwards recorded 
upon two nights as perfectly round, when it should have 
exhibited its maximum ellipticity. The frequently 
recorded lengthening (equatorially) of satellite 11., which 
is not corroborated by recent observation. Apparent 
irregularities in period and ellipticity of the second and, 
perhaps, the fourth, and the occasional irregular non- 
elliptical shape of the disc of the third. 

Such, then, is the sum total of the observations which 
up to that time had been made by Prof. Pickering, and 
we will now turn our attention to the re-examination of 
the satellites by Prof. Barnard with the help of the great 
Lick refractor. (Astronomy and Astro-Physics for April, 
1894). 

He commences by telling us that the satellites 1., 
IIJ., and 1V. often undergo singular transformations 
of apparent form during certain stages of their transits 
across the face of Jupiter, but he had never “seen any of 
these moons other than round when off the disc of the 
planet.” 

In the latter end of the year 1893 to the beginning 
of 1894, with a power of tooo diameters, and some- 


| times higher, he made numerous observations, with the 


object of detecting, if present, deviations from the disc 
forms. 

The results showed that no such deformations were 
observed, and Prof. Barnard is inclined to think that the 
surface markings of the satellites themselves, when near 
the edges of the discs, might readily cause apparent dis- 
tortions in these satellites, as they certainly do so when 
the satellites are in transit, especially when very high 
magnifying powers on a small telescope are employed. 
It is curious, he adds, that such deformations should escape 
detection with our great telescope, even with the most 
casual observations, considering how conspicuous are 
the distortions recorded at Arequipa. It is of interest 
to note one or two remarks accompanying some of the 
observations, thus :— 


bales 07 
Bee 
h, m. 

1893 Wee? 3 . I. is near transit, following, it 
appears slightly elongated 
towards Jupiter. 

1893 Dec. 11 Gg 1S) ee Teele URE teachmiserounden lives 
seems a little deficient on 
following side, as if a slight 
phase existed, xc. 

1S94 Jan. 28 2.6550) 2. 12) Dis, itgearemroundyess. us 


slightly deficient on follow- 
ing side, as if a slight phase 
ora dark area existed 1n it. 
The time referred to above is Standard Pacific time, 
S hours slow on Greenwich. 
The notes, however, are generally of the following type, 
a few of which may be mentioned here. 


h. m. 
1893 ... Aug. 28 14 30 ... All four are round. 
Sept. 3 13 0... All four are round. 
Sept. 24 12 48 ... TIT. is perfectly round. 
Sept. 25 15 0... All four are round and clearly 
defined. 
Oct. 1 16 40 ... I. and IIL. perfectly round. 
Nov.6 ) 2! 54 «. HI. is beautifully round. 
par ( 14 40 ... IIT. is perfectly round. 
Dec. 10 9 25... All four are round. North 


Pole of 111. is white. 


These observations show that either the satellites on 
the whole appear generally round, or that the Lick 
observers have been so unfortunate as to observe them 
just at those times when the circular discs were to be 
seen. This seems at first thought to be very improbable, for 
the reason, as Prof. Barnard himself remarks, that the 
Arequipa observations indicate distortions that are 
apparently so very conspicuous. 

In the June number of Astronomy and Astro-Physics 
(p. 423), Prof. Pickering gives in reply a short note to 
the observation made by Prof. Barnard. There are here, 
also, some measures of the position angle of the elonga- 
tion of the first satellite as secured by himself and Mr. 
Douglas upon six different nights, a copy of which is 
below. 

7, Sateltite. 


I me PA, Dev. | Obs. Dit. Corr. 
i} 
Pe ° 
1892, Nov. 28.. 100°5 a7 
oh 108 °3 S°7mme We | Saaz :S +07 
lec, 2 100 ‘0 76 tb 
is 106"! 49 y+ 641 -10 
rw 62O. 103°S 50 DD 
= ee 16's 32 Li 130 +59 
1893, fu 1 Go'o 60 D 
ance 957 34 9b Sui M4 
re WR ee 9y°2 {ee Dd 
0 104° a 1M + SO = IS 
‘reer 924 38 2 
ron 979 32 D + 46 5 
£4'S a) ages 


Each measure is the mean of six readings, taken alter- 
nately in opposite directions. These measures show 
that the observations are fairly concordant, only that 
there -eems to be a mean personal correction of about 
71. The first column gives the date of observation, the 
sccond the observed position-angle of the major axis of 
the disc, the third the average deviation of the readings 
which combined give the individual measures, the fourth 
the oy» ervers, the fifth the ditterenees between these re- 
sults, and the sixth these differences corrected by the 
constant angle 7‘). 

In the last cohimn, the mean 
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difference between the corrected measure of the two 
observers upon aay night, which shows a remarkable 
accordance between the measures. 

There can be no doubt that there was some peculiarity 
about this satellite that was under measurement at the 
time, a peculiarity which, as Prof. Pickering says, was 
apparent when it was not in transit, but which vanished 
at regular intervals of 6h. 32m. Why Prof. Barnard has 
not been able to witness what seems to be a very distinct 
phenomenon, if it be not really “‘ personal,” scems to raise 
considerable surprise. Although Prof. Pickering does 
not deny the existence of the equatorial] belts, yet he will 
not accept it as an explanation of the changes of form 
noticed, for he says, ‘“such a belt could not have pro- 
duced the effects observed by us in Arequipa.” 

A further investigation on the forms of the discs has 
recently been made by Prof. Schaeberle (Zhe Astro- 
nomical Fournal, No. 321, p. 70), with the intention of 
detecting, if possible, the rapid change of phase which 
Prof. | ickering’s observations so strongly advocate, The 
results showed, however, that, by tabulating the ratios of 
the measured major and minor axes of the several ellip- 
tical discs, a practically constant form for the outline was 
We may mention here that to Profs. 
Campbell and Schaeberle the first satellite appears round 
only when “it is near to or projected on the disc of 
Jupiter, and elongated in the direction of the planet’s 
equator in all other positions.” 

In judging between the weights that ought to be ap- 
plied to observations made at Arequipa and Mount 
Hamilton, a fact here is mentioned that is by no means 
insignificant in showing the superiority, in this case at 
any rate, of the Mount Hamilton observations over those 
made at Arequipa. 

The observations in question relate to the abnormal 
forms of the shadows of the satellites, the true forms of 
which were observed at the Lick Observatory by Prof, 
Schaeberle and by other observers at different places and 
times. 

The shadows of these satellites as they pass before 
the disc of Jupiter become at times apparently distorted 
to observers on the earth’s surface, owing to the oblique 
illumination of the satellites in some positions of the 
earth, and to the spherical nature of Jupiter’s surface. 

These distortions reach sometimes very considerable 
proportions, more considerable, in fact, than the changes 
of shapes of the satellites, as observed by Prof. Vickering. 
This being so, it is curious indeed that trom Arequipa we 
have, as far as is known, no mention of such shadow 
distortions at all, and as Prof. Schaeberle remarks, “ one 
would naturally suppose that an observer, after having 
discovered, as he believed, a periodic variation in the 
form of a satellite, would seek to verify his results by 
examinations of the satellite’s shadow during its transit 
across the disc of the planet” 

An idea of the size of the distortions alluded to may 
be gathered from Prof. Schaeberle’s statements that, 
at the time of the Arequipa observations in January of 
last year, the longest (longitudinal) diameter of every 
shadow just after the ingress on the visible disc of 
Jupiter was ‘‘more than twice the breadth of the 
shadow, while at egress just the reverse condition of 
things existed.” 

Such, then, is the present state of affairs. Prof. 
Pickering sees these small bodies regularly changing 
their shapes; Prof. Barnard secs them always perfeetly 
round; while I'rofs. Schaeberle and Campbell see them 
only round when near to or projected on the dise, and at 
all other umes constantly elongated. 

The only conclusion that can be drawn, if one is at 
liberty to draw any at all,is that in the estimation of the 
shapes of such small bodies a great amount of personal 
error 15 lable to creep im, and the estimation of such 
must be left for luture determination. 


. 
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It would be interesting, however, to know how the 
observations would differ, if Prof. Barnard and Schae- 
berle had the use of the Arequipa instrument at a favour- 
able opportunity, and Prof. Pickering the Mount 
Hamilton refractor. Wo lle Sk JOISTS. 


GEOLOGY AND SCENERY IN [KELAND-? 


R. R. WELCH, of Belfast, well-known as a photo- 
grapher of Irish scenery, has of late years utilised 

his intimate knowledge of the country, and his keen 
judgment as an artist, in the preparation of special series 
of photographs illustrating archeological and scientific 
features. The brilliant exposures of volcanic and 
sedimentary rocks along the coast of Co. Antrim hav e 
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of the Geological Survey of Ireland have always been 
willing to give information as to suitable illustrative 
localities. 

Two samples will show something of the detail and the 
range of these photographic records. Fig. 1 shows one 
of the fine quarry-sections on Cave Hill, Belfast. The 
chalk below, with lines of flints, and the basaltic lavas of 
the upper plateau, are always an effective contrast; but 
at this point dykes of dolerite are numerous, cutting 
through both series. The large one in the centre of the 
picture is columnar in its upper portion, and hasa some- 
what wavy course. A smaller sinuous dyke climbs 
towards it from the right. In the left of the original 
photograph, a delicate bifurcating intrusive sheet is 
clearly seen near the top of the horizontal lavas. Fig. 2 
isa still more specialised illustration. The whole stream 


Fic. '1.—A Quarry Section on Cave Hill, Belfast. 


led him to form a group of pictures which might serve 
as a companion to any ordinary text-book of geology ; 
and he is rapidly extending the series by additions from 
the counties of Down, Donegal, and even from the far 
south-west. As I have had the pleasure of assisting Mr. 
Welch in the production of his first geological catalogue, 
Ican make no comment on its character as a publication ; 
but I nced not hesitate to point out what valuable aid is 
being given to science by the recording of the physical 
features of Ireland, not haphazard in a series of general 
landscapes, but with a special geological eye. The 
excursions of the Belfast Naturalists’ Field Club have 
been the means of calling attention to exposures in 
places outside the ordinary tourist-track ; and the officers 


1A Catalogue of Geological Irish Views, by R. Welch, 47 Lonsdale 


Street, Belfast. 
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of Glenariff is seen pouring into a pot-hole some four 
feet across, and the smooth sides of the hole, and the 
swir] of waters in its still active portion, have been 
admirably rendered. On the left, the rock, which is a 
red Triassic sandstone, shows the grooving and smooth- 
ing action of the stream. lt would be interesting to 
photograph this spot again after an interval of twenty 
years. 

The reproduction of such views as these in the form 
of lantern-slides makes them still more valuable to 
teachers. It is pleasant to know that Co. Antrim has its 
geological features now recorded for us more completely 
than those of any other county in the British Isles: and 
Mr. Welch may be congratulated on undertaking this 
and other scientific missions in the midst of more 
immediately popular professional work. The recen 
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Association to Ireland did much 
» the geological features, as well as 
, of the eastern coast; it may be 

photographic series will form an 
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1G. 2 — Pot-Hole excavated if 


introduction and an inducement to another visit, this 
t he fascinating variety of igneous rocks and 
strata in the north. 

GRENVILLE A. J. COLE. 
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Tile sixty-second annual meeting of the British Medical 
Association is taking place at Bristol under the presidency of 
Dr. E. Long Fox, who delivered his presidential address at 
the evening mecting of Tuesday last. 


1 Trnas lone, Glenariff. 

Tus British Pharmaceutical Conlerence began its annual 
meeting at Oxford on Tuesday, July 31, when Mr. N. Hi. 
Martin, of Neweastle-on-Tyne, took the chair, and delivered an 
address. 


Tie autumn meeting of the Iron and Steel Institute of 
Great Iiritain, which this year takes place at Brussels, from 
August 20 to 24, will probably be very well attended, about 
500 members having already intimated their intention of being 
Present. The arrangements for the meeting are being organ- 
ised by an influential local reception committee, of which M. 
Gillon, president of the Society of Engineers of Liege, is chair- 
man, in conjunction with the general secretary of the Institute, 
Mr. Bennett II. Brough. During the meeting, excursions will 
be made to the Antwerp Exhibition, the Mariemont Collieries, 
the Couillet Steel Works at Charleroi, the works of the 
Cockerill Company at Seraing, and the Angleur Steel Works 


at Licge. The programme of papers to be read and discussed 
is a long one, there being no less a number than ten arranged 
for. The first on the list is, ‘©On the Use of Caustic Lime in 
the Blast Furnace,” by Sir Lowthian Bell. Other papers are 
to he « ributed by Messrs. R. A. ILadfield, T. W. Hogg, 
Wiis (es ait ns, W. G. M‘Millan, John Parry, and D. Selby- 
Bigg espectively, and there are to be two papers of local in- 
terc written by Lelgian engineers. ‘Their titles are, ‘On 


the Coal- Mining Industry of Belgium,” by M. Briart, President 
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of the Society of Engineers of Hainaut ; and ‘‘On the Iron 
and Steel Industries of Belgium,” by M. A. Gillon, President | 
of the Society of Engineers of Liege. 


THE Medical Congress which is to be held in Calcutta 
from December 24to 29 next, and to which we briefly referred 
in our issue of July 5, is, according to present arrangements, to 
be divided into six sections, viz.: I. Medicine and Pathology. 
II. Surgery, including Ophthalmology. I11. Obstetrics and 
Diseases of Women and Children. IV. Public Health. V. 
Medico-legal Medicine and Insanity. VI. Pharmacology. 
It is hoped that medical men from countries other than India 
will co-operate to make the Congress a success. Special efforts 
are being made to secure the comfort of visitors. 


THE programme of the one hundred and eleventh meeting of 
the Yorkshire Naturalists’ Union has been issued. The meet- 
ing will be held on August 6, at South Cave, forthe investigation 
of the neighbourhood of Drewton Dale, Weedley Springs, and 
Wold Dale. The sciences of geology, botany, vertebrate 
zoology, entomology, and conchology will be officially repre- 
sented by members told off for the purpose ; and if the weather 
be favourable, the meeting will, no doubt, prove as popular . 
as those on former occasions. 


THE eighth meeting of the International Ophthalmological 
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Congress will be held at Edinburgh in the second week of 
this month, under the presidency of Dr. Argyll Robertson. 
It is thought that about 300 ophthalmic surgeons will be present. 
The last meeting took place at Heidelberg in 1888. 


THE spring of next year will see established at Earl’s Court 
an exhibition, on a large scale, devoted to the products of | 
India. 


THUNDERSTORMS occurred over the southern and midland 
parts of England on Sunday, accompanied by heavy falls of 
tain, amounting to nearly one inch in several places. Over the 
southern and south-western parts of England, as well as in the 
south of Ireland, the total rainfall during July has greatly 
exceeded the average, in many places being doubie the usual 
amount, while at Jersey the total was about seven inches, which 
is nearly three times the average for July, and it is the heaviest 
fall in that month during the last twenty-nine years. In the 
east of Scotland and north-east of England the rainfall for the 
month was rather less than the average. 


WE have received from Dr. W. Doberck, a copy of the obser- 
vations and researches made at the Hong Kong Observatory in 
the year 1893. The meteorological observations are given 
for every hour, while the means and various deductions from 
them have been carefully arranged in tables in a convenient 
form for future use. The mean temperature during the last ten 
years was 71°'3, the maximum was 93°9, and the minimum 
32°°0. The average rainfall for a period of thirty years was 
go'17 inches ; rain mostly falls between May and August. Dr. 
Doberck gives a useful summary of the climate investigated 
from ten years’ observations. There is a well-marked variation 
of climate ; the winter is cool, its mean temperature being ahout 
60°, while in summer it rises a little above 80°; at this season 
Europeans suffer much from the excessive dampness of the air. 
The solar radiation is very considerable in all months; the 
maximum during 1893 was 154°, in August. Much attention is 
paid to the study and prediction of typhoons ; telegrams giving 
information about them were issued on eighty-seven days, and 
with a view to the systematic study of these storms, observations 
are regularly extracted from ships’ logs. During the year no 
less than 672 logs with entries during typhoons were reccived, 
and these were supplemented by observations made at about 
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forty land stations. These various useful researches, in addi- 
tion to the regular astronomical and magnetical observations, 
try the powers of the small staff to the utmost, and Dr. Doberck 
states that the work is much hampered by want of sufficient 
office accommodation. 


THe Lancet states that Dr. Bornand, the eminent Swiss 
consultant lately deceased at Berne, bequeathed his fortune 
(which was considerable) to the Académie de Lausanne for the 
endowment of a chair of Embryogeny in that school. His 
armamentarium chirurgicum and his microscopical instruments 
he also presented to the Académie, while his magnificent library 
become property of the dzbliothigue cantonale of his native 
Canton de Vaud. 


We learn from the Academy, that the Pengelly Memorial 
Fund now’ amounts to about £1360; and the committee 
have determined to proceed immediately with the erection 
of a lecture theatre, as part of the proposed addition to the 


' Natural History Museum at Torquay, of which Mr. Pengelly 


was the founder. 


A CIRCULAR has been sent to us announcing the proposed 
formation of a society, whose headquarters are to be located at 
Sydney, to be called ‘‘ The Palzographical Society of Aus- 
tralasia.” The following are among the objects which the 
society is being established to promote :—‘‘ To collect, illustrate, 
and place on record, examples of all systems of old time written 
characters, whether in the form of pictograms, symbolisms, or 
phonograms, as also representations of the varions mnemonic 
aids to memory used by so many savage and barbarous peoples. 
To undertake the collection and formation of a library, to con- 
sist of works treating of or connected with Palzography and 
kindred sciences, as also collections of photographs and other 
exact copies and illustrations of rock inscriptions, cave paint- 
ings, &c, To afforda means of communication and co-opera- 
tion between those interested in the science of Palzeography, 
who are now unable to obtain this mutual aid. To assist 
students as far as possible in the work of deciphering new or 
unknown characters.” The Society will, it is announced, be 
formed as soon as the initial membership reaches a hundred ; 
when, therefore, that number of intending members send in their 
names, &c., to one or other of the gentlemen named below, a 
meeting will be called for the purpose of electing officers, 
passing of rules, &c. The subscription fee is to be one pound 
per annum. It is intended to establish a periodical as organ of 
the saciety, in which will appear original articles on the science 
of Palzography, with illustrations of various scripts. Further 
particulars may be obtained from Dr. A. Carroll, Kogarah, 
Sydney, N.S.W.; or Mr. Elsdon Best, Wellington, New 
Zealand. 


A NUMEROUSLY attended meeting of the Essex Field Club 
was held last Saturday, in the Navestock district, under the 
conductorship of the Rev. S. Coode Hore and Prof. R. 
Meldola, F.R.S. Alighting at Brentwood Station, the party 
were driven to the site of an ancient entrenchment, which the 
conductors had identified with the ‘‘alate temple of the 
Druids,” described by Dr. Stukeley in the last century. A 
fac-simile of Stukeley’s figure, made by Mr. Walter Crouch, 
was handed round for inspection. Nothing of these ancient 
remains is now to be seen, excepting a circular depression, and 
a fosse connected with it, situated in a field bordering the road. 
From this spot the party proceeded to Navestock Park, the 
estate of Lord Carlingford, where they were most hospitably 
entertained at luncheon by Mr. and Mrs. D. P. Sellar, of 
Dubrook. An ordinary mecting of the Club was held after 
luncheon, and a discussion took place respecting the proposed 
cession of certain Essex parishes to Ilertfordshire and Cam- 
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bridgesbire, under the Parish Councils Aet. A resolution pro- 
testing against this cession was unanimously passed, and a copy 
ordered to be sent to the Essex County Council and to the Essex 
Members of Parliament. The members next proceeded to 
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them. The highest Cretaceous rocks are not here represented, 


| and the Téjon beds, which probably are not the oldest Eocene, 


inspect aa ancient earthwork in a wood near the park, which | 


earthwork 1s entered as a camp in the ordnance map. It con- 
sists of a well-defined rampart and ditch, and is of an oblong 
form, with a spur at one angle. The site is now known as 
** Fortification Wood,” but was formerly kaown as the ‘* Defence 
of Navestock."’ The party next proceeded towards the Roding 
Valley, and were conveyed to Curtismill Green, an outlying 
fragment of old iliinhault Forest, which, with Epping Forest, 
formerly constituted the Forest of Waltham. Tlere they were 
shown an upright stone, which the conductors had ideotified as 
*¢Riechard’s Stone,’ one of the bonadary stones set up at the 
time of the perambulation of the Essex Forest in 164t-1642. 
Standing by this stone, marking the extreme north-eastern 
extension of the old forest, Prof. Meldola gave a short account 
of the history of the perambulation, and stated that with his 
colleague, Mr. Coode IJore, and Mr. William Cole, the hon. 
secretary, and his brothers, they had now found five out of the 
seven boundary stones referred to in the perambulation. The 
fragment of primitive forest between ‘‘ Richard’s Stone” and 
the ‘*Navestock Stone’? was much admired, as far as time 
permittelan inspection, and a desire was expressed that steps 
should be taken for securing the permanent preservation of all 
these interesting boundary marks, the more especially as the 
forest of Hainhault has, with the exception of a few isolated 
patches, been entirely cultivated out of existence. From 
'' Richard's Stone the party drove through some of the most 
picturesque parts of the conaty to South Weald, where, at the 
"Tower Arms,” tea was awaiting them. After tea another meet- 
ing was convened for the purpose of hearing 2 most interesting 
paper by Mr. Coode IIore, in which he gave a series of notes 
on the history of Navestock in Saxon and Norman times, and 
made reference to the prehistoric remains visited in the course 
of the day. 


THE annnal report of the Director of the Royal Botanic 
Garden, Calcutta, for the year 1893-94, has just reached us. 
Daring the year the IJerbarium was enriched by more than 
16,000 specimens, and the Garden in return sent out numerous 
specimens to varions botanical institations in different parts of 
the world. Reference is made to a great storm whieh raged for 
nearly the whole of three days in the month of May, and 
the damage done was so great that for about six weeks 


after its oceurrence the whole of the ont-door labour staff was | 
A more suitable platform for | 


engaged in making repairs. 
Colonel Ky I's monument was crected, the roads in the grounds 
were gencrally improved, and the gardens are reported to have 
been maintained in a high state of efficiency. 


M. L. Caveux (Aull, Sx. Geol. France) describes radio- 
larians from rocks in Brittany which are generally admitted to 
be pre-Cambrian, They occur insiliceous bands in the '‘ P’hyl- 
laies de Saat I The evidence for the pre-Cambrian age 
of these Lels W @atel by 1) [arrois. Many of the radio- 
larians de® ribe i belong to the genera still existing. 


A vAroeon the ‘'Shwta-Chico Series,” of N. 
antl Oregon (Lu, Geol, S 


” 


California 


an] T W = %ranton, is in'cresing as discussing the limits of 
the Cre'aceons anl Jeravis formations on the Pacific Coast. 
The erie ha® a maximum thickne™, on Hilder Creek, Tehama 
Co., California, of 30,009 feet ; the whole set of beds graduat- 
ing ints one another as one con inaaus series, 
euppowel that the lowec (Knoxville 
Mar ja | 
there 1 


It was formerly 
beds graduate into the 
We—the highes: J irassic; the author, contend that 
}eth a phytical and palvontolosteal break between 
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rest unconformably upon the Chico series. In Middle and 
Southern California the Téjon beds are helieved to be con- 
formable to the Chico beds. 


Pror, If. F. Osporn discusses the characters aod faunal 
relations of the Laramie Mammals (BSad//. Ameer. Aus. Nat, 
Hist, vol. v., p. 3t1), and shows that they are more nearly 
related to the Puerco (Eocene) mammals than they are to those 
of the Jurassic series. This is specially illustrated by the 
evolution of the teeth. In the same volume, there are papers 
by Prof. Osborn, Dr. J. L. Wortman, and Ch. Earle, on the 
Lower Miocene mammalia of North America. The White 
River deposits have a maximum thickness of about Soo feet, and 
they represent a great period of time, during which the Titan- 
otheriide, Rhinocerotide, Equidz, and Oreodontidx underwent 
considerable modification, amounting in some cases to changes 
of true generic significance. 


A NEW design for large soectroscopic slits is described by 
Mr. Wadsworth in the current number of the -merican 
Journal of Setence. Of the various forms of double motion 
spectroseope slits which have been designed, the two forms in 
most common use are the parallel ruler form, as fitted 10 most 
German instruments, and that form in which the jaws slide in 
guides, and are moved simultaneously in opposite directions by 
a right and left hand screw. The first form is convenient but 
somewhat bulky, and makes it difficult to determine the exaet 
width of the slit. The second form, in which the screw is 
necessarily at one side of the jaw, gives rise toa twisting strain 
tending to make the slit wider at one end than at the other, am 
objection which becomes very serious in slits above 5 cm. in 
length. The author's new form, designed for Prof. Langley, 
has the advantage of giving a central thrust on both jaws while 
keeping the slit aceurately centred. This is accomplished by 
making the milled head move the whole jaw system along the 
slit plate by means of a nut screwed to the latter, while another 
serew on the same sbaft, but of donble the pitch, moves the 
nearer jaw independently in the opposite direction, Thus the 
centre of the slit remains fixed, the jaws opening out from it. A 
spring provides for the return motion, and takes up all back 
lash in the serew. The graduated head gives by its motion over 
a graduated drum the whole number of turns and fractions of a 
turn, enabling the width of the slit to be determined at a glance. 
The thrast being central, there is no tendeney to twist the jaws 
in their guides, The slit has a clear opening of 10 cm, 

It appears that the public in Brooklyn, U.S.A., are making 
use of the stray current from the electrical tramways, 
driving motors an'l lighting lamps, by connecting the terminals 
to the metallic framework of the overhead railways and to the 
water-pipes ; while it is proposed in one of the suburban tele- 
phone exchanges to utilise the above current, and do away with 
the batteries. The loss of energy on the American lines where 
the current is supplied by a trolley wire, and the return takes place 
by the rail, is very considerable, and the above use of the stray 
eurrent is much more likely to draw the attention of the tram- 


) way companies to these losses than the corrosion of the water- 


eimer,), lay Mesias. J. S Diller | 


and gas-pipes, the damage to which we have on previous 
oceasions referred. 


AccokbIne to the /oueer .Vat/, Allahabad, the anthro- 
pometrical system of identification has already proved of 
practical use in Itengal. [revions convictions against six men, 
who had been sentenced in distriets beyond Calcutta, were 
traced by its means. 

/ngineering for July 27 is a special number, and is, for the 
most part, taken up with a description (with illustrations) of 
the various mills and appliances used in the manufacture of 


| 
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cotton at or near Manchester, in which city the Institution of 
Mechanical Engineers is at present holding its summer meeting. 
This section of the number is, in fact, specially designed for 
the use of those who are taking part in the meeting of the 
Institution. 

ParT 2 of vol. xv. of the Zournal of the Sanitary Institute 
contains, besides Proceedings of the Institute, notes on sanita- 
tion abroad, &c., an article by Dr. Louis Parkes, entitled ‘‘ The 
Possibility of the Spread of Disease through the River Waters 
supplied to London,” being a review of the evidence given by 
the bacteriological witnesses before the Royal Commission on 
Metropolitan Water Supply, 1893. 


Tue August number of Nalural Sctence contains the follow- 
ing articles :—‘' The Evolution of the Thames,” Dr. J. W. 
Gregory ; ‘*Some Account of the Gall-making Insects of | 
Australia,” W. W. Froggatt; ‘Books of Reference in the 
Natural Sciences,” C. Davies Sherborn; ‘‘Some Reforms in 
the Oxford University Museum,” E. S. Goodrich ; ‘‘ Hertwig’s 
© Preformation or New Formation,’” P. Chalmers Mitchell ; and 
a special illustrated supplement on ‘* Taxidermy asa Fine Art.” 
The process illustrations in this supplement, and in tue article 
by Mr. Goodrich, are for the most part very successful. 


THE ‘ Proceedings of the Physical Society of London,” vol. 
xii. part 4, has just been issued. 

THE August part of Sczence Gossip has a portrait of Dr. Ludwig 
Mond, F.R.S., the munificent donor of the new laboratory for 
physical and chemical research in connection with the Royal 
Institution, to which we referred at length in our issue of July 5. 


ANOTHER remarkable nitrogen compound, nitramide 
NO,NII,, is described in the current Seriche by its discoverers, 
Drs. Thiele and Lachman, of Munich. A short time ago, these 
chemists showed that by the action of sulphuric and nitric 
acids upon onrethane a _ nitro-derivative, nitrourethane 
NO, . NEICOOC,II;, was produced. When this substance is 
dissolved in water, and the concentrated soluiion is mixed with 
a large excess of a concentrated solution of caustic potash in 
methyl alcohol, and the mixture cooled by ice, a potassium salt 
of the composition NO,. NK . COOK is deposited in crystal 
plates. If these crystals are placed in water they instantly de- 
compose with great rise of temperature into potassinm carbonate 
and nitrous oxide. If, however, they are placed in a mixture 
of ice and sulphuric acid, carbon dioxide isevolved, and the new 
substance nitramide is produced. It may be extracted by 
means of ether, and upon evaporation of the latter it is left 
behind in the form of clear colourless prisms. The crystals 
melt at 72°, but the least trace of moisture lowers the melting 
point very considerably. Nitramide is readily soluble in water, 
ether, and alcohol, but difficnltly soluble in benzene. The 
aqueous solution reacts strongly acid. Nutramide is volatile, 
considerably so even at the ordinary temperature. It is an un- 
stable snbstance, and decomposes on mixing with copper oxide 
or lead chromate, or even on admixture with powdered glass, | 
great rise of temperature occurring in each case. he products 
of decomposition are nitrous oxide and water. When heated 
rapidly above its melting point it explodes. Nitramide is | 
instantly decomposed by alkalies, not only by causticalkalies but | 
also by carbonates, ammonia, borax, and even sodium acetate, | 
in the cold, with evolution of nitrous oxide. It would thus 


appear to be incapable of forming salts, at any rate in solution. 
The crystals explode violently, with production of flame, when 
a drop of caustic soda or potash is allowed to fall npon them. 
The ethereal solution of the crystals yields with ammonia a 
precipitate of an ammonium salt, but it decomposes almost 
immediately with evolution of gas. Concentrated sulphuric 
acid or hot water similarly proyoke violent decomposition. 
Upon reduction a substance endowed with powerful reducing 
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properties is produced, which would appear to be hydrazine 


NH, 

|. The discoverers of this interesting substance are con- 
NH, : 

tinning the study of its reactions, and are attempting to prepare 
it in a purely inorganic manner. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandit), a 
Ilygian Snake (Zaps hygie) from South Africa, presented by 
Mr. J. E. Matcham; a Macaque Monkey (A/acacus cynomolous) 
from India, presented by Mr. J. A. Brand; a Common Para- 
doxure (Paradoxurus typus) from India, presented by Mr. E. 
Stallard ; a Suricate (Suricata tetradactyla) from South Africa, 
presented by Miss Champneys; an Indian Cobra (Vata tripu- 
dians) from India, presented by Mr. Angus M. Kioloch; two 
Slowworms (Axguis fragilis), British, presented by Mr. T. E. 
Gunn; two Opossums (Dédelphys, sp. inc.) from South 
America, a Common Cassowary (Casuarizs galeatus) from 
Ceram, a Ilawk-headed Parrot (eroftyus accipitrinus) from 
Brazil, two Hamadryads (Opriophagus claps) from India, de- 
posited ; a Pleasant Antelope (7vagelaphus gratis), bred in 
Germany, purchased ; a Thar (Cafra jemtlaica), a Red Deer 
(Cervus elaphus), three Cairo Spiny Mice (4comys cahirinzs), 
horn in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


SPECTROSCOPIC VELOCITIES OF BINARIES.—The determina- 
tion of the elements of double-star orbits from spectroscopic 
measurements has been attempted by two methods. That due 
to Dr, Wilsiog, which is a very convenient one, is only appli- 
cable to cases of small eccentricities ; another method, developed 
by Dr, Rambaut, is not subject to this limitation, but ts rather 
elaborate. In No. 3242 of the Astronomische Nachrichten, 
Prof. R. Lehmann-Filhés works out a metho | somewhat akin to 
that of Dr. Rambaut, but which he claims to have discovered 
independently, and which does rot require difficult calculations 
or constructions. If both components of a spectroscopic double 
are bright enough to give a measurable spectrum, as ts the case 
with 8 Aurigze and ¢ Ur-z Majoris, the velocities as de- 
termined from the displacement of the lines in the spec- 
trum are taken as relative, and the investigation then deals 
with tbe motion of ome mass with respect to the other 
Goosidered as stationary. If, on the contrary, only one of 
the components gives a measurable spectrum, as in the case of 
Algol and a Virginis, the motion must be referred to the centre 
of gravity of the system, the radial velocity of which must be 
determined and subtracted from the observed velocities. The 
period of the star 1s easily determined by observing a consider- 
able number of periodic variations, and all observations can 
then be reduced to a single revolution by adding or subtracting 
multiples of the period. ‘These spectroscopic velocities are then 


| plotted as ordinates with the times as alscissze, and a wavy 


curve is thus obtained showing the maximum and minimum 
velocities relative to the solar system. If these velocities are 
referred to the centre of gravity ot the system, the areas of the 
curve above the axis of abscissaz must be equal to those below, 
zZ.e. the total displacements must neutralise each other. ‘“Fhis 
gives a condition which the curve must fulfil, and which serves 
to contro] the observed velocities. Another condition is that 


| the area intercepted between the maximum positive ordinate 
‘and the next point of intersection with the axis of abcissze must 


be cynal to the area of the curve between that point and the 
maximum negative ordinate, this representing the motion of 
the star from the ascending to the descending node. Prof. 
Lehmann-Filhes gives simple formulz for determining the 
various elements of the orbit from the corrected curve. Coin- 
paring his method with that of Dr. Rambaut lor the case of 
B Aurige, he finds o-158 for the eccentricity, where the 
latter tonnd 0156, and 57 ‘93 for the longitude of the 
ascending node, against Dr. Rambant’s §7 “43, showing dificr- 
ences which are well within the errors of oblservation. The 
real daily motion is found to be 90°°726, corresponding to a 
period ot 3°968 days. Theapparent semi-major axis of the orbit 
comes ont as 7,516,0co [inglish miles, which agrees very closely 
with the valne obtained by Dr. Rambant, viz. 7,500,000, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


HE annual summer meeting of the Institution of Naval 

Architects was held last week, at Southampton, com- 

mencing on Tuesday, July 24, and concluding on the Friday 
following. 

The President of the Institution, Lord Brassey, occupied the 
chair during the sittings, which were held in the theatre of the 
Ilartley Institute. There were only seven papers set down for 
reading during the three sittings that were beld for business 
purposes, the meeting being, perhaps, rather more of a social 
nature than usual, The following is a list of the papers :— 

(1) ' On the Harbour and Docks of Southampton,” by John 
Dixov, Dock and Marine Superintendent of the London and 
South Western Railway Company. 

(2 ‘*Onthe Importance of Economy of Fuel in very Fast 
Vessels, and on the advantages to be derived from ITeating the 
Feed-water,” by J. A. Normand, of Ilavre. 

(3) ‘On the Influence of Circulation on Evaporative 
Efficiency of Water Tube Boilers,” by J. I. Thornycroft. 

(4) '©On the Design of Mail Steamers, with special refer- 
ence to their use for War Purposes,” by J. H. Biles. 

5) ‘Ona Rapid Method of Calculating Wetted Surfaces,” 
by Archibald Denny. 

(6) ** Recent Experience with Cylindrical Boilers and the 
Ellis and Eaves Suction Draught,” by F. Gross. 

(7) ‘‘ The Ventilation of Steamships, with special reference 
to the Removal of Explosive and Foul Gases from Bulk Oil 
Steamers,” by S. FH. Terry and J. F. Flannery. 

Mr. Dixon's paper does not call for extended reference at 
our hands ; it was intended chiefly as a guide to members who 
were about to visit the Southampton Docks in the afternoon, 
and was excellently designed for this purpose. [Perhaps the 
most generally interesting part of the paper was contained in 
the appendices, in which a brief history was given of the various 
steamship companies that used the docks at Southampton. In 
a note attached tothe paper, some interesting historical details 
were given. Although Southampton is a very ancient town, its 
importance was not great in the early days of thiscentury. In 
the year 1S11, we learn that the chief trade was with Jersey, 
Guernsey, Alderney, and Sark, Several sloops were running 
between these islands aod Southampton. There was also a 
carpet and asilk manufactory, as well as mills for manufacturing 
blocks and pumps for the Navy. The number of houses in the 
town then was 1582, and the population was under $000, The 
ship-building industry, however, goes back to very early days, 
Mr, Dixon stating that in the reign of Ilenry V. the famous 
ships Grace Diex and “oly Ghost were built at Southampton ; 
th.s was about the year 1414. One of the vessels was built by 
Kobert Berd, and the other by William Soper ; and it is curious 
to notice that one of the well-known yacht-designers of the 
district is now a Mr. Soyer. [ach of the ships referred to cost 
about £500. During the last century, and in the early days of 
this century, a very large number of ships for the Royal Navy 
were built in this district. At a small place called Bucklers 
Hard, now seldom heard of, a number of famous ships were 
constructed. This is on the little river I¢xe, which flows through 
the New Forest and past Beaulieu Abbey to the Solent. Three 
ship of the liritish Fleet which were at Trafalgar, were built 
there, the most celebrated being Nelson’s -fgamtemnon and the 
S* iftsure. Another interesting historical fact stated by Mr. 
Tixon, was that the timbers of the celebrated American 
frigate Chesifeake were used, when that vessel was broken up, 
in the con truction of amillat Wickham, near by. The building 
sull exigty and is known as ‘*' Chesapeake Mill.” The late 
Admiral of the Fleet, Sir Provo W. Parry Wallis, who died 
only a shurt time ayo, in 1813 took the Che afeake into MMalifax, 
after her encow#nter with the S/-anov, 

M. Normand’, paper was one of considerable value, and, 
though short, contained a good deal of useful information. The 
well-known scientific attainments of I*rench naval architects 
are excellently represented in M. Normanii’s firm, and from 
the Havre yard have been turnel out some of the torpedo boats 
which have been mot worthy ty be placed in competition with 
the productions of the ‘Thames builders, Thornycrolt anc 
Narrow. M. Normand isan original designer, his conclusions 
being baed on scientific delsetion. tle is not content, as 

ime other constructors of falt vessels are, to simply fullow the 
lea] of others, ignorantly copying whatever they may sec to be 
su.cewlul. .N>5 13 usually the case with scientific workers, MM. 
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Normand is generous in giving information to others, even to 
his competitors ; although he would probably be the first to 
acknowledge his indebtedness in this respect to the two leading 
torpedo boat-builders of this country. Indeed, the interchange 
of information in this way across the channel has always been 
a pleasant feature in the rivalry of the builders of these beau- 
tiful little craft. Torpedo boats are not supposed ta be 
economical vessels, and it has been said that ‘‘the mission of 
a torpedo boat isto run atrial trip.” There certainly was a 
great deal of truth in this remark in the old days of premium 
for speed, when a boat might earn for her builders several 
thousand pounds over her contract price if she could scramble 
through her six ruus on the mile without breaking down. Ib 
such a ease, as there was no restriction in regard to coal burned, 
economy of fuel was little thought about, and indeed in the 
ultimate work for which torpedo boats are designed, should they 
ever be brought to the stern realities of war, it would be a small 
matter whether much or little coal were burned to attain the high 
speed. To get to the scene of operation, however, a torpedo 
boat might have to run a long distance, and in that case her 
radius of action in regard to coal stowage would be a serious 
consideration. Moreover, trial trips of torpedo boats now extend 
over a considerable length of time, and the amount of coal that 
has to be carried has become an important [actor in regard to 
the total weight, which, of course, in turn governs the speed to 
a large extent. M. Normand has recognised these facts ; he tells 
us that in his last torpedo boats he has fonnd, by the official 
trials, that the coal burned per I.11.P. per hour ranged from 
tt Ib. up to 15 knots, and to somewhat less than 2 Ib. at 25 
knots. These figures scem very low, and the author is certainly 
within the mark in saying that the consumption is not more than 
two-thirds of that of a number of similar craft. Another 
interesting and valuable piece of information, given us by M. 
Normand, is that the total weight of engines and boilers of the 
boats above alluded to, is about 48 Ib. per maximum I.LI.P. 

and even this extremely light machinery is further reduced in 
weight, notably in the case of the fortan, now under 
construction at Havre; a vessel, it will be remembered, which is 
expected to reach a speed of 30 knots an hour, although we 
helieve the contract speed is 29 knots. It may be mentioned 
here, that Mr. Yarrow has under construction, for the Russian 
Government, a vessel which is guaranteed to make 30 knots. 
M. Normand further tells us in his paper, that in high-speed 
vessels a reduction in the weight of any part of the ship allows 
the whole displacement to be reduced by abont 44 times 
the weight saved, if the speed, steaming distance, weight of 
armament, and general conditions remain unchanged. The 
author attributes the remarkable economy of his engines to 
several causes, but more particularly to the feed-heater that he 
uses. This, he informs us, gives an economy in fuel of at least 
20 per cent. The figures seem somewhat startling, but they 
are vouched for by the author, and have been obtained on 
official trials. The principle of this feed-heater was enunciated 
for the first time in 1886 by the author's brother, M. Benjamin 
Normand. It is a direct application of the first law of thermo- 
dynamics. The heating steam is taken, in the ordinary compound 
engine, at mid-stroke from the low-pressure cylinder by a special 
valve. In three or four stage expansion engines it is taken 
direct from the low-pressure casing, all the work previously 
given in the engine by the heating steam being a direct gain. 
The author ascribes the economy of 20 per cent., before 
mentioned, to two causes, viz, : (1) That which results from the 
number of thermal units saved by using, for heating the feed, 
steam which has already done work. ‘This may amonnt to from 
10 per cent. to ty per cent., according to the pressure. (2) That 
which results from the better circulation of the water in the 
hoiler, a greater proportion of that water being at a boiling 
temperature. As a practical example of the advantages of this 
heater, it may be stated that simply by putting it into use, the 
revolutions of the engine in one vessel were increased from 305 
to 335 per minute. 

A short diseussion followed the reading of this paper, in 
which hoth Mr. Thornycroft and Sir Nathaniel Barnaby took 
part. The chief point of interest was the statement by Mr, 
Thornyerolt, that in the case of the Daring, a torpedo boat 
destroyer recently built by his firm, he believed the weight of 
machinery per I.I1.P. was even less than that stated by M. 
Normand. 

Mr. Thornycroft’s paper, like that which preceded it, con- 
tained a goad deal of valuable information in a small compass. 
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It dealt especially with one feature in the boiler which has been 
invented by theauthor. This steam generator, it will be remem- 
bered, consists chiefly of three horizontal cylinders arranged, in 
cross section, in the form of atriangle. Two of the cylinders 
are placed in the wings of the furnace, whilst the third, which 
is above, at the apex of the triangle, the fire-grate forming the 
base. ‘The top cylinder is connected to the two wing cylinders 
by two series of curved pipes, which are so arranged as to 
deliver into the top cylinder at its upper part ; they thus deliver 
above the water-level of the boiler, which is about half-way up 
the top cylinder. Connecting the top cylinder with the two 
wing cylinders, respectively, are two external pipes; the whole, 
of course, is enclosed by a smoke-jacket, and the steam genera- 
tion occurs in the connecting pipes. The method of working 
of the Thornycroft boiler is as follows :—The heat from the fur- 
nace playing on the pipes or tubes, which connect the top cylinder 
to the two wing cylinders, causes generation of steam, the flow 
of which is upwards. As is nearly always the case when 
steam is generated in small pipes, a great deal of water is also 
carried upwards with the steam. This water is delivered into 
the top cylinder, and from theuce is free to flow downwards to 
the two wing cylinders, from whence it can rise again through 
the generating tubes, and so on in continuous cycle so long as 
there is water to be evaporated. The success of a water-tube 
boiler in practical working may be said to be dependent on its 
circulation, so that when rapid evaporation takes place, and 
water is quickly driven away from the heating surface, other 
water should be there to flow in to take its place. Mr. Thorny- 
croft has always claimed that this circulation is most effectually 
attained by having the steam-generating tubes deliver in the 
upper part of the top cylinder. The principle has been ques- 
tioned, and in order to set the matter at rest experimentally, 
the author had made a boiler purely on his system, and also one in 
which the design was so modified as 1o bring the gencrating 
tubes into the top cylinder below the water surface. If we have 
made our explanation clear, it will be seen, as stated by the 
author, that in either boiler, pressure in the ower vessel is that 
due to the full depth of water in the boiler, in addition to the 
steam pressure, and reduction of density in the gencrating tubes 
will be available for causing circulation ; whilst reduction in 
pressure in the wing cylinder below that due to the head of 
walter in the boiler, will reduce the circulation. In fact, the 
circulation of water in the boiler is governed by variations of 
pressure. In order, therefore, to measure these variations, Mr. 
Thornycroft had recourse to a water gauge connecting the top 
and bottom cylinders, the height of the column of water 
showing the greater or lesser pressure in the wing cylinder. 
The results of the trials were shown by a diagram in which 
curves were assigned to each series of experiments. When the 
| steam-generating tubes were arranged as in the normal Thorny- 
croft boiler, as the rate of evaporation increased, the height of 
the water in the gauge-glass showed a steady and comparatively 
small pressure in the wing cylinder. Thus, when the evapora- 
tion was increased from 3 1b. to 20 lb. per square foot of heat- 
ing surface per hour, from and at 212° Fahr., the fall was about 
2 inches of water. With the boiler having tubes delivering 
belaw the water-level when the evaporation was raised from 
3 Ib. per hour per square foot of heating surface to about 
15 lb., the fall in pressure in the wing cylinder was from 
3inches to 7 inches, roughly. Thus it will be seen that the circu- 
lation of water in a boiler of this class, where the tubes deliver 
above water-level, must be more energetic than when the tubes 
deliver below water-level. In both of these experiments, what are 
called the down-comer tubes, that is to say, the two tubes at the 
ends of the cylinders provided for completing the circuit of eircu- 
lation, were in use. The utility of these tubes has, however, 
been questioned, and in order to throw light on this point, Mr. 
Thornycroft next made a series of experiments with a boiler in 
which the tubes delivered below the water-level, and the down- 
comer tubes were out of use. The results were interesting 
and instructive. The reduction in pressure in the wing cylinder 
was extremely rapid as the evaporation increased ; after atime, 
however, the curve reached its Jowest point, and then suddenly 
hent upwards, showing an increase in the pressure. ‘This last 
phenomenon Mr. Thornycroft attributed tothe fact that thesteam, 
Instead of rising uniformly in the tube, as it would when the 
evaporation was moderate, was driven out at the lower end; 
and this, of course, would tend still more to check the circula- 
tion. ‘The diagram is well worthy of study on the part of those 
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interested in any class of boiler design, and it may be found in 
the Transactions of the Institution. 

In the discussion which followed the reading of this paper, 
the most interesting feature was a description, by Mr. Pilcher, of 
tbe device used by Mr. Maxim in making the boiler of his flying 
machine. This boiler, it may be stated, is a marvel of lightness. 
Itisa Thornycroft boiler with very small generating tubes 
about 7 inch in diameter ; it is said to have given off steam 
equivalent to 300 I.H.P. at a pressure of 300 Jb. to the square 
inch ; the weight of the boiler itself being but 3 Ib. per I.H.P. 
With the small diameter tubes it was found impossible to keep 
up circulation sufficient to prevent the destruction of the boiler, 
and, in order to aid the natural circulation, Mr. Maxim intro- 
duced what may be described as injector circulation. Mle 
carried the feed-pipe of the boiler into the down-comer tuke, 
covering the orifice of his feed-pipe by a conical valve, which 
was attached to a long spindle, and, working througb a stuffing- 
box, was carried outside the pipe. The valve was kept closed 
by means ofan external spiral spring, so adjusted as to give a 
pressure of 50 lb. to the square inch on the valve. The feed- 
pump naturally would overcome this additional pressure, so that 
the pressure in the feed-water on the boiler side of the pump 
would be 50 Jb, above the boiler pressure, and thus 350 Ib., the 
boiler pressure being 300 Jb. It will be seen, therefore, tbat, 
onthe hydraulic pressure opening the valve, the feed-water 
would be injected with some velocity into the boiler, and thus 
would set up a circulating current. In this way it was found 
that the boiler in the flying machine could be made to work 
very perfectly. 

Prof. Biles, in his paper, described a method by which he 
proposed to transform mai] steamers into war vessels in tbe 
event of hostilities. Details were worked out by the author, and 
given in the paper ; but into these we need not enter. The 
most noticeable feature was a long recess in the side of the 
ship, into which the author proposed to pack an armoured belt 
when the vessel was required to take up its warlike 7i/e, 

The scope of Mr. Denny’s paper is described by its title. Mr. 
Morrish, of the Admiralty, in the discussion which followed, 
gave a formula used by Mr. Froude at IYaslar, which appeared 
to us even more simple than the method described by Mr. 


Denny. \We must refer our readers tothe 7ransactions for these 
formulz. 
Mr. Gross gave details of certain trials made with the 


system of burning fuel in steam boilers, referred to in the title of 
his paper. <A very good result in regard to economy of fuel 
was obtained with one vessel referred to; the consumption 
being 1°3 lb. per 1.H.P. per hour of South Wales coal for the 
main engines. We fail to see, however, in what respect 
“suction ” draught differs from ‘‘ forced’’ draught in regard to 
economy. <As Sir Edward Harland humorously stated in the 
discussion : ‘*1f one wishes to remove a person from a certain 
position, it does not much matter whether one gives him a pull by 
the nose,or applies pressure from behind.”’ There may, of course, 
be some occult virtue in ‘‘suction”’ as compared to pressure, 
but we certainly have never heard it satisfactorily accounted for. 

The last paper was read by Mr. Terry. It is remarkable how 
those tank steamers which carry oil in bulk may be freed from 
the insidious vapours which always arise whenever a little of 
these hydrocarbon oils are present. Mr. Terry tells us—and 
he is confirmed in this by Mr. Martell, Lloyd’s chief surveyor, 
who has naturally had thorough opportunities of seeing these 
matters in practical work—that, in the same spaces that have 
been occupied by petroleum, rice, and other perishable food, 
cargoes have been carried without detriment. So successful 
have the results been, that it is now proposed to carry even tea 
in these tank steamers. 

We cannot deal with the many pleasant excursions that were 
really the leading feature of the meeting. The proprietors of 
the various mail steamers, the London and South-Western 
Railway Company, and those gentlemen who had _ estates in 
the neighbourhood, seemed to vie with each other in enter- 
taining the members of the Institution, On Friday morning 
a visit was paid to Portsmouth Dockyard, where many 
interesting features were shown by Admiral Fane, the super- 
intendent, and the officers of the permanent staff. In the after- 
noon an excursion was made round the Isle of Wight, on board 
the Frederica, a vessel of 1509 tons, and about 6000-h.p., 
which had been lent by the London and South-Western Rail- 
way Company for the purpose. 
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ON THE NEWTONIAN CONSTANT OF 
GRATITATIONS 
uf 


es is probably within the knowledge of mast of those present 

that Sir Isaac Newton, by his great discovery of gravita 
tion and its laws, was able to show that a single principle, 
ideally simple, viz. that every particle in the universe attracts 
any other particle towards itself with a force which is + propor- 
tional to the product of their masses divided hy the square of 
the distance between them, would completely and absolutely 
account far the three laws of planetary motion which hepler 
had given to the world. 

Newton also showed that a spherical body, whether 
uniformly dense or varying in density aecording to any law 
{rom the centre to the surface, would attract bodies outside with 
tbe same force that it would do if it could all he concentrated 
at its centre, r.¢. that all the attractions varying in amount and 
direction produced by particles in all parts of a sphere need not 
be considered separately, but may he treated in this simple way.? 

Nevertheless, though Newton's great discovery is sufficient 
to bring the whole of the movements of the planets and their 
satellites, whether their simple Keplerian motions or the dis- 
turbances produced by their mutual gravitation, the motions of 
comets, of binary stars, of the tides, or the falling apple, under 
the domain of a single and simple principle, though it enables 
one to compare the masses of the sun, the planets and their 
satellites, and of those binary stars whose parallax has heen 
determined, one thing can never be made known by astro- 
romical research alone, though we may know that twenty-eight 
suns would be required to make one Sirius ; that the sun is 
equal to 1048 Jupiters, that Jupiter is more than double alt the 
rest of the solar system put together, or that the moon is 1 So of 
the earth ; no observations o! these bodies can ever tell us how 
many tons of matter go to make up any one of them. 

Though we know from first principles of dynamics, by the 
mere consideration of centrifrugal force, that the whole sun 
attracts each ton of the earth with a force equal toa weight here 
of a little more than one pound, and that if it were not for 
this, every ton of the earth would continue its journey into 
space in a straight line for ever, and though we know in the 
same way that the whole earth attracts each ton in the moon 
with a force equal to the weight of ten ounces and no more, 
we cannot tell by any astronomical observation whatever, how 
many tons there are in all. 

Newton showed that to complete his law and to put in the 
numerical constant (the Newtonian Constant of Gravitation) 
that would convert his proportion into an equality, two methods 
are available: we may either make observations on the dis- 
turbance of the earth’s gravitation by the action of isolated 
parts of it, we may cither find the relative attraction of an 
isolated mountain or the strata above the bottom of a deep 
mine, or we may make an artificial planet of our own and find 
the attraction which it exerts. 

The Newtonian Constant will be known if we know the 
force of attraction hetween two borlies which we can completely 
measure an] weigh. Employing the C.G.S. system of measure- 
ment, the Newtonian Constant is equal to the force of attract- 
tion in dynes between two balls weighing a gramme each, with 
their centres one centimetre apart. Of course it may be referred 
to y vunds an inches or tons and yards, but as soon as all the 
quanttue) but G in Newton's equation 


TosceeanG Mass x Mass 
= a 
Distance* 


ére known, mi» matter in what units the quantities are measures, 
Gaisknown, The conversion of its numerical value from one 
system of imeasirement to another is of course a mere matter of 
arithmetic, 

Of the fir t meth. 1 of tinling G, depending on the attraction 
of a mountain it attempted by Hougner at the risk of his life 
in the hurricanes of *now on Chimborazo, of the experiments of 
Maskelyne, of Airy ani of others, | cannot now find time to 
apeak ; I can only refer t> loynting's essay on the subject. It 
1s the secoud method with an artificial planet tbat I have to 
destribe to-night. 
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Now let me give some idea of the minuteness of the effect 
that has to he measured. Isa wall bnilt true by the aid of a 
plumb-line vertical, or does it lean outwards? Newtons prin- 
ciple shows that the plumb-bob is attracted hy the wall, yet it 
hangs vertically. The attraction is.so small that it cannot be 
detected in this way. Even the attraction of a whole mountain 
requires the most refined apparatus to detect it. Do two marbles 
lying on a level table rush together? According to Newton's 
principle they attract one another ; yet if they were a thousand 
times smoother than they are, no movement of attraction could 
be detected. 

Leaving matters of common experience, let us go into the 
physical laboratory where instruments of the highest degree o 
precision and delicacy (at least so they are called) are found ai 
every table, What precautions are taken to prevent the a 
tractions of the fixed and moving parts from interfering wi 
the result which they are constructed tomeasure? None. Th 
attractions are so small, that in no apparatms in use for th 
measurement of electrical, magnetic, thermal, or other constan 
are they ever thought of, or is any provision necessary to pre-— 
vent their falsifying the result. Nevertheless, the attractior 
exist, and if only the means are delicate enough they can 
detected and measured. The Rev. John Mitchell was the fi 
to devise a successful method. Ile was the first to invent U 
torsion balance with which Coulomb made his famous electrics 
researches, and which bears Coulomb’s name. Fle devised and 
he made apparatns for this purpose, but he did not live to make 
any experiments. 

After his death Cavendish remodelled Mitchell’s apparatus a 
performed the famous Cavendish experiment. By means of t 
apparatus, of which for the second time I show a full-size mod 
in this theatre, Cavendish measured the force of attracti 
between two balls of lead, one 12 and the other 2 inches 
diameter, and with their centres $°85 inches apart. The sam 
experiment has since been made by Reich, by Baily, and more 
recently by Cornu and Baille with greatly superior apparatus 6 
one quarter of the size. .All these observers actually dete 
inined the attraction between masses which could be weigh 
and measured, and thus found with different degrees of accura 
the value of G. ; 

Let me explain now that this G, the gravitation constant, or 
as [ prefer to call it, for the sake of distinction, the Newtonian 
Constant of Gravitation, has nothing to do with that othe 
quantity generally writen 7, which represents the attraction at 
the earth's surface. This is a purely accidental quantity, which 
depends not only upon G, but also upon the size of the earth 
its mean density, the latitude, the height above the sea, and 
finally upon the configuration and the composition of the neigh 
bouring districts. y is eminently of a practical and useful 
character; it is the delight of the engineer and the practical 
man ; it is not constant, but that he does not mind. It is of the 
earth, arbitrary, incidental, and vexatious. Prof. Greenhil 
should spell his name with a little g. G, on the other hand 
represents that mighty principle under the influence of whick 
every star, planet, and satellite in the universe pursues its allottes 
course ; it may possibly also he the mainspring of chemical action, | 

Unhke any other known physical influence, it is independent 
medium, it knows no refraction, it cannot cast a shadow. | 
is a mysterious power, which no man can explain ; of its pro 
pagation through space, all men are ignorant. It 1s inno w 
dependent on the accidental size or shape of the earth; if th 
solar system ceased to exist it would remain unchanged, 
cannot contemplate this mystery, at which we ignorantly wonder 
without thinking of the altar on Mars’ bill, When will a St. 
Paul arise able ta declare it unto us? Or is gravitation, like life, 
a mystery that can never be solved ? 
Owing to the universal character of the constant G, it seems 
to me to be descending from the sublime to the ridiculous! 
describe the object of this experiment as finding the mass at 
the earth or the mean density of the earth, or, less accurately, 
the weight of the earth. FT could net lecture here under the 
title that has always been chosen in connection with 
investigation, In spite of the courteously expressed de 
sire of your distinguished and energetic secretary, that 
shonld indicate in the title tbat, to put it  vulgarly, 
had been weighing the earth, I cauld not introduce 
the ebject of my work anything so casual as an acciden 
property of an insignificant planet. ‘To the physicist this wou 
be equivalent to leaving some great international conference to 
attend to the aitairs of a county council, T might even say of a 
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parish council. That is the business of the geologist. The 
object of these investigations is to find the valueofG. The 
earth has no more to do with the investigation than the table 
has upon which the apparatus is supported. It does interfere 
and occasionally, by its attraction, breaks even the quartz fibres 
that I have used. The investigation could be carried on far 
more precisely and accurately on the moon, or on a minor 
planet, such as Juno ; but as yet no meansare available for get- 
ting there. 

T shall not have time to-night to describe the work of former 
investigators, and for this there is little need, since it is all col- 
lected in Poynting’s Adams prize essay ‘‘ On the Mean Density 
of the Earth,” published this year. I cannot even find time to 
explain in more than the merest outline what I have done to 
develop the apparatus of Cavendish, so that he would hardly 
recognise in my glorified bottle-jack the balls and lever which 
have made his name famous. The following table, given by 
Poynting, however, represents the results of the labours of in- 
vestivators up to the present time. 


Summary of Results hitherto oblained. 


faProvimare Experimenter Method Result 
1737-40 Bouguer Plumb-line and 
pendalum Inconclusive 
1774-76 Maskelyne and 
Hutton Plumb-line 4°5-5 
1855 James & Clarke 80 57316 
1821 Carlini Moantain pendulum 4739-495 
1880 Mendenhall “ 3°77 
1854 Airy Mine pendulum 6°565 
1833 Von Sterneck nh 5°77 
1$$5 Von Sterneck 96 About 7 
1797-98 Cavendish Torsion balance 5448 
1837 Reich » 5°49 
1840-41 Baily ‘ 5°674 
1852 Reich ry 5°533 
1870 Cornu and 
Baile os 5°56-5°50 
1889 Boys 90 In progress 
1879-80 Von Jolly Common balance 5692 
1878-90 Poynting " 57493 
(5-46-5°52) 
1884 Konig, Richarz, 
and Krigar 
Menzel r In progress 
1886-83 Wilsing Pendulum balance 5°579 
1889 Laska Pe In proyress 


In connection with this table I cannot lose the opportunity 
of quoting Newton’s extraordinary prophecy, marvellous in that 
without any direct knowledge he gave a figure which was nearer 
the truth than that found by many of the experimenters that 
came alter him. The passage is as follows :— 

** Unde cum Terra communis suprema quasi duplo gravior sit 
quam aqua, et paulo inferius in fodinis quasi triplo vel 
quadruplo aut etiam quintuplo gravior reperiatur ; verisimile 
est quod copia materic: totius in Terra quasi quintuplo vel sex- 
tuplo major sit quam si tota ex aqua constaret ; praesertim cum 
terram quasi quintuplo densiorem esse quam Jovem jam ante 
ostensum sit.” (Newton's ‘‘ Principia,” 2nd edition, 1714, 
P- 373, line 10.) 

I bave placed on the wall the diagram of the apparatus which 
{ showed in action when lecturing here upon quartz fibres five 
years ago. With this I was able, for the first tame, to show to 
an audience the effect of the very small attraction exerted be- 
tween a two-inch cylinder of lead and a little one weighing only 
agramme or fifteen grains. The apparatus which | have to 
describe to-night is the same in principle, the main distinction 
being that it is so designed and constructed that 1 can tell pre- 
cisely where every gravitating particle ts placed. In the design 
of this apparatus I have been, as everyone will admit, bold— 
most would have preferred the word reckless ; but knowing the 
truth of the principles which I had developed, and having faith 
and confidence in the quartz fibre, I deliberately chose to reduce 
all the dimensions to an extent which caused the forces, and 
especially the couples, to be insignificant in comparison with 
any which had becn within the reach of the experimenter 
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hitherto. The whole difficulty of Cavendish, Reich, and 
Baily had been to measure so minute an effect; instead of 
increasing this, I diminished it enormously, being satisfied that I 
should be able to make a proportionately more accurate measure 
by so doing. Cornu reduced the dimensions to one-quarter; | 
have reduced the chief one toone-eightieth. Cavendish hada force 
equal to 1/3650 grain's weight to measure; I have less than a 
five-millionth. By the use of the long lever, Cavendish had the 
effeet of a force of 1/100 grain’s weight on an arm an inch long ; 
I have less than a twelve-millionth of a grain on an arm of 
that length. His forees were fourteen hundred times as great 
as mine; his couples or twisting forces were a hundred and 
twenty thousand times as great. One advaotage gained by the 
use of small apparatus, in which alone the attracting balls can 
be made large compared with the length of the beam, is the 
increased sensibility, the greater angle of deflection produced 
hy the attractions when the period of oscillation is the same. 
This is more especially the case in my apparatus where the two 
sides are at different levels. But the greatest advantage is in a 
direction whence it might least be expeeted. In spite of every 
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endeavour that may be made to keep the air quiet, to exclude 
draughts, to keep all the apparatus at one temperature in a 
vault of constant temperature, infinitesimal differences must 
exist ; one side of the apparatus must be hotter than the other, 
though no thermometer could be made which would detect the 
difference. In consequence of this difference of temperature 
the air circulates, and so creates a draught which blows upon 
the mirror aod the suspended balls. Now I haveshown that in 
apparatus geometrically similar these disturbances are likely to 
be in the proportion of the seventh power of the linear dimen- 
sions, while the gravitational couples vary only as the fifth 
power ; the relative disturbances are therefore likely to be in 
the proportions of the squares of the linear dimensions, so that 
if we make our apparatus ten times as large, the mirror is likely 
to be one hundred times as unsteady. In addition to this, the 
time needed to bring the apparatus to a steady state is far 
greater with large apparatus. Alter making the geometrical 
measures I leave my apparatus, small as it is, three days, if 
possible, before observing deflections and periods. 

The diagram (Fig. 1) is a vertical section through the appa- 
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ratus. Band C represent an accurately turned brass box with a 
lid L, which can be made to turn round insensibly by the 
action of the wheels Ww. The lid carries two tubular pillars, 
PP, from the tops of which the balls, a M, hang by phosphor- 
bronze wires, being definitely held in place by geometrical 
clamps on the heads of the pillars. The lid also carries two 
supporting pillars, RR. In the centretube the ‘beam mirror,” 
x, hangs by means of a quartz fibre from an adjustable torsion 
head surmounted by a bell jar, and from the ends of the mirror 
the two gold balls, #: #1, hang by separate quartz fibres. Four 
rings of india-rubber are placed on the base to prevent destruc- 
tion of the apparatus in case the balls should drop by any 
accident. Now it is evident that if the lid is turned from the 
position in which it is shown, that is, with all four balls in one 
plane, in which position the attractions do not tend to twist the 
central torsion fibre at all, then these attractions wil] producea 
couple increasing with the angle up to a certain point (65° in 
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the particular casc), after which the couple falls off again and 
becomes zero when it has turned 180°. 

Since the effect is a maximum at 65°, very great accuracy in 
the measurement of this angle is of little consequence. By 
means of a small telescope at a distant table, and the divided 
edge and vernier, I can tell the angle with certainty to 1/20 
degree ; an uncertainty of one-quarter of a degree would be of 
but little conse juenee. Again, if the pair of gold balls twist 
about an axis which is not exactly that round which the lead 
baliy are carried, if there is any small eccentricity of the gold or 
Icatl Walls, then eccentricity in the common plane removes the 
gol! balls from a position of minimum effect, eccentricity across 
tle lane removes them from a positicn of maximum eflect, and 
if he levels of the golll balls are not precisely the same as those 
ef the lead balls, ayain the depar ure is from a position of maxi- 
mum efie (All these three eccentricities can be determined 
with an accuracy of 1) to0co inch. I.rrors of 1,100 inch would 
make a varely perceptible effect upon the result. The design, 
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therefore, is such that a great number of measures which are 
difficult, and can at the best only be made with a second quality 
degree of accuracy, are of so little consequence that this degree is 
more than abundant. The final result depends directly upon a 
few measures which, as I hope to show, can be made with facility 
and most accurately. These are the horizontal distance from 
centre to centre of the wires by which the lead balls are su-- 
pended, the horizontal distance between the centres of the 
quartz fibres by which the gold balls are suspended, the angle 
through which the mirror is deflected, the masses of the lead 
but not of the gold balls, and the natural time of oscillation of 
the mirror when the balls are suspended and when a thin 
cylinder of small moment of inertia, but of the same weight as 
the balls, is suspended axially in their stead. 

Before going more into detail and showing how the operations 
are carried out so that all the quantities may be known with a 
sufficient degree of accuracy, it will be convenient to project upon 


{ clock 


the screen a drawing of the vault in which the experiments have 
been made. Prof. Clifton has kindly allowed me the free use 
of the vault under the Clarendon Laboratory at Oxford. 
This is shown in Fig. 2, of which the upper portion represents 
an clevation, and the lower part a plan. The instrument it-ell 
stands upon the table a, in the corner, where it is screened from 
temperature disturbances, which my presence in the distant 
corner and a very small flame produce, by an octagon louse of 
double wood lined with cotton-wool and by double felt screens, 
fi fy On the second table, Ag, ate placed a large astronomical 
telescope, T, through which the large seale, s, is seen by re- 
flection from the mirror in the apparatus, a small reading 
telescope, ¢, to read the angle of the lid and vernier, a pulley- 
wheel, fj, anda driving-wheel, @ The pulley-wheel ~, keeps 
the cord 6 which passes round f, and fy, and is attached to the 
cart, ¢, always tightly stretched, so that the observer at the tele- 
scope can always keep a little flame carried by the cart 
immediately behind the particular division under observation. 
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The driving wheel dis made with a very large moment of inertia, 
and the handle is near the axis, so that its motion is neces- 
sarily steady. A very light cord passes round this, across the 
room, and after passing through a hole in the screen passes 
also round the little wheet p (Fig. 1), and thus serves to drive 
the train W w, and so carry the lid and balls round almost in- 
sensibly. Two hundred and thirty turns of ¢ are required to 
move the lead balls from the + tothe — position. I generally 
turn the handle 130 times, and then when the mirror is 
approaching an elongation, turn the handle the remaining 100 
times, finally stopping when the lid reading, as cbserved in the 
small telescope, is correct. The large scale, s, isg feet long, and 
is divided into 5o0ths of aninch. There are 4800 divisions. 

Two beams, /, /,, are seen in Fig. 2. The upper surfaces of 
these are straight, and are adjusted by screws until they are 
truly level. These are used when the true optical distance from 
the mirror to the scale is being measured. A steel tape, on 
which I engraved a fine line near each end, rests upon the 
beams. At one end a slider carrying a microscope is placed so 
as to see a fine line at the centre of the mirror accurately in 
focus, while at the other a corresponding slider is placed so that 
a projecting brass rod rests against the scale. At the same 
time cross lines engraved upon the plate-glass bases are placed 
exactly over the lines engraved on the steel tape. When after- 
wards the microscope is focussed upon the end of the brass rod, 
the distance between the cross lines, as measured by a scale, is 
the amount that has to be added to the distance between the 
engraved lines upon the tape, in order to obtain the distance 
froin the scale to the mirror. 

Overhead wheels are shown in Fig. 2, fastened to the roof 
above the apparatus, and again close to the end wall These 
serve many purposes, as will appear later. Among others, the 
middle one of each carries a cord fastened at one end toa 
crossdar joined at its ends by guys to the pillars R of the 
lid (Fig. 1), and at the other to heavy balance-weights to 
counterbalance the balls a M1 and part of the lid. Thus the 
friction is greatly reduced, and the tremor set up hy rotating 
the lid is in a corresponding degree slight. 

All time observations are made chronographically upon a 
drum by the Cambridge Scientific Instrument Company. This is 
placed in the adjoining vault. Two time-markers record with 
their points less than 1/100 inch apart, one of them marking 
every second of the clock, with special marks for minutes and 
half-minutes, and the other every depression of the key at my 
right hand. The late Prof. Pritchard kindly lent me an astro- 
nomical clock for the purpose, to which I fitted time-marking 
contacts; but into the details of these I must not enter. IIe 
also allowed me to make use of one of his assistants to keep 
me informed of the rate of the clock from time to time. 

I have up to the present spoken vaguely of the large lead 
balls and of the small gold balls, hut have given no indication as 
to how they are made and how I can be sure of the truth of 
their form and their homogeneity. Mr, Munro, whose capacity 
for turning accurate spherical work is well known, made for 
me two moulds of hard cast-iron, which I have on the table. 
One of these is for a 44-inch lead ball, and one for a 21-inch 
lead ball, Each mould is made in two halves, so truly as to 
shape and size that the thin steel disc that was used as a tem- 
plate would distinctly rattle when in its place, but when a strip 
of cigarette-paper was inserted on one side it could not be got 
inatall, The upper half of each of these moulds is provided 
with a cylindrical steel plunger accurately fitting a central hole 
inthe mould, and with its end turned to the same spherical 
surface when it is pressed home upon its shoulder. The lower 
half of each mould has a j-inch central cylindrical hole, 
into which the lug of the brass hall holder exactly fits. 
There is also a small hole at the side which can be stopped with 
a brass plug. The balls are made as follows :—The interior of 
the mould is smoked and then screwed up as tight as possible. 
It is then heated until a piece of lead upon it begins to melt. 
The necessary quantity of pure lead melted in an earthen pot 
is then carefully skimmed and poured in until the cylindrical 
neck is full. The mould is then made to rest upona cold iron 
slab, and a blowpipe is directed upon the upper part so that it 
cools [rom below upwards, and not from the surface inwards; 
more lead is added 1o keep theneck full. Assoon as the lead 
in the neck solidifies the plunger is inserted, and the whole is 
placed in a hydraulic press. ‘The plunger is forced down upon 
its seat, the lead, already free from bubbles and vacuous cavities, 
Is compressed until at last the excess of solid metal flows 
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through the small side hole in the form of wire. The ball is 
thus made truein form, necessarily homogeneous, which no alloy 
is likely to be, and definite in size. When cold it can he lifted 
from the mould, when after cutting off the wire which projects 
from its equator, it is ready for weighing. 

The small gold bails are made by melting the required quantity 
of pure gold in a hole in a bath brick, and, as in the case of the 
lead, letting it cool from below upwards, so as to avoid cavities. 
It is then inserted in a pair of polished hemispherical hardened 
steel dies, which Mr. Colebrook made for the purpose, an‘l 
beaten, being turned between each blow, and annealed once or 
twice until a perfect polished sphere, without a mark upon it, isthe 
result. I make these in pairs of exactly the same weight, and, as 
in the case of the lead balls, thus obtain truth of form, accuracy 
of size, and homogeneity all in a very perfect—more than su/h- 
ciently perfect—degree. These are each suspended from a 
quartz Gbre of the necessary length, to the other end of which 
a hook and eye is fastened. Into the very important details of 
these operations it is impossible, for want of time, for me to 
enter, The gold halls are *2 and °25 inch in diameter, anda 
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pair of gold cylinders were made in a similar tool ‘25 inch in 
diameter, and about the same length. 

Perhaps the most important detailin the whole apparatus is 
the ‘* beam mirror,” which is of the form shown in Fig. 3. It 
is necessary, as far as possthle, to reconcile the following in- 
compatible conditions. It should be as light as possible, 
have as small a moment of inertia as possible, the optical de- 
finition should be as perfect as possible, and, almost most im- 
portant of all, the form should be such that the resistance offered 
by the viscosity of the air should be reduced to the smallest 
possible degree. By cutting the middle portion out of an 
optically perfect round mirror all these conditions are realised 
in some degree, and the optical definition is actually more per- 
fect in the horizontal direction than that due to the whole disc. 
This is fastened to a cross-shaped support of gilt copper. The 
ends of the mirror have vertical grooves of microscopic fine- 
ness cut in their thickness, so that the quartz fibre hanging from 
the cross-arm above may rest definitely inthem, The central 
hook is for the purpose of hanging the ‘‘ counterweight,” ¢.2. a 
slender silver cylinder of exactly the same weight as the gold 
balls with their fibres and hooks. By this means the unknown 
moment of inertia of the mirror may be eliminated with the 
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fibre equally stretched in both cases, a most necessary condition, 
for I have found that the torsional rigidity is seriously affected 
by variation in stretching. 

Means are provided by which I can effect the transfer of the 
gold balls from the beam to the side hooks or the reverse, or 
change their places without opening the window ; but these and 
numerous other important details 1 must pass over. 

Unfortunately accidents are liahle to happen, and, as I know 
by dearly-bought experience, the gold balls may sometimes be 
precipitated down the central tube. I have recovered them 
sometimes by an india-rubber tube, let down through the window 
aperture, sucking at the otber end until they closed the open 
end, when they could be drawn up. Latterly 1 have made use 
of a magnetised tuning-fork to pick up a very small fragment of 
iron tied to a silk line, by means of which I could draw up a 
diaphragm with anything that might have fallen upon it. 


(Zo be continued.) 
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THE following list of Royal Scholarships, Medals and Prizes 
awarded July, 1894, in connection with the Royal College of 
Science, London, has just been issued :—First Vear's Royal 
Scholarships: Robert Sowter, Arthur Ormiston Allen, Henry 
Thoma: Davidge, John Bousfheld Chambers. Second Vear’s 
Royal Scholarshijs: Robert William Forsyth, William Long- 
shaw. Medals and Prizes: ‘‘ Edward Forbes” Medal and 
Prize of Bouks for Biology, George Stephen West; ‘* Mur- 
chison"' Prize of Books for Geology, John James Green, 
Francis Chambers Harison; ‘‘Murchison Medal,” not 
awarded; ’* Tyndall” Prize of Books for Physies, Part 1., 
Robert Sowter; ‘‘De Ja Beche” Medal for Mining, John 
Ball ; ‘' Bessemer” Medal and Prize of Books for Metallurgy, 
Chartes Iloward Sidehotham ; '' Frank Ilatton” Prize of Books 
for Chemistry, John Thomas. Vrizes of Books given hy the 
Lepartment of Science and Art: Mechanics, Harold Rigby 
Cullen; Astronomical Physics, Francis Richard Penn, Robert 
Sowter ; Practical Chemistry, Bouchier Mervyn Cole Marshall ; 
Mining, John Ball; Principles of Agriculture, William Wilson. 


THE Council of the City and Guilds of London Institute 
have conferred the Fellowsbip of the Institute upon Dr. W. EF. 
Sumpner, who was awarded the Diploma ol Associate of the 
Institute in 187, and has since, by many original and valuable 
researches, contributed to the advancement of the electrical in- 
dustry. 
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-imerican Fournal of S ienee, July.—Spiral goniometry 
in tts relation to the measurement of activity, by Carl Barus. 
One type of the spiral gontometer consists of a ‘* chal” in the 
form ot a circular plate, on one half of which a series of con- 
centric *emicircles are traced, and an ‘‘index” in the form of 
another plate, bounded on one side by a semicircle, and on the 
oher by two symmetric contluent spirals, traced so that equal 
increments of angle correspond to equal radial increments. 
‘These two parts are mounted on the same axis in sucha manner 
as tc be capable of revolving independently. When they are 
connected by a spritg and made to actuate a dynamometer, 
thesngle between the fundamental diameters of the dial and 
injlex cen te read off by counting the number of semicircles 
viable on the revolving disc. These will be apparently drawn 
out int> circles, an can be counted at any speed. ‘This gives 
a mean fer measuring the activity of motors. In another form, 
the index outline is nut a ‘piral but a diameter, and the semi- 
circles are cut olfin the outline of a spiral. —On some methods 
for the determination of water, by 5. L. Penfield. This diffi- 
Cult operation may be com ilerably facilitated by the use of 
special forms of bulb tubet, which cnable the analyst to separate 
the expelled water from the mineral, and weigh it ina closed 
the. ‘Two bulbs are blown half-way along the tength of the 
wile, an kept cool by a ftrip ef wet cloth, The water 1s 
Iriven up inte the bret of thete Alter it m all expelled, the 
lee 1) feed down upon the substance, and the enl containing 
Ine Wait®fane! is pulled off. ‘Whe water is then weighed in the | 
remaining part of the tube. | or caves where the water is only 
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expelled with difficulty, the author uses a kind of charcoal 
furnace, protecting the glass by a sheet of platinum foil. For 
entirely decomposing a mineral by fusion with sodium car- 
bonate, the substance is placed in a platinum boat inside the 
combustion tube, and a sheet of platinum is wrapped round 
the outside. The tube must be well supported, as it is apt to 
fuse, but it does not leak even ata full white heat. The method 
is accurate, and superior to the use of porcelain or platinum. 
The latter is found at high temperatures to permit of the passage 
of gases throngh its substance.—The detection of alkaline 
perchlorates associated with chlorides, chiorates, and nitrates, 
by F. A. Gooch and D. Albert Kreider. The chlorates 
destroyed by treating with the strongest hydrochloric acid a 
evaporatiog to dryness. The nitrates are decomposed by 
saturated solutinn of manganous chloride in the strongest 
hydrochloric acid, the manganese being then eliminated 
sodium carbonate. The perchlorates are then tested for Y 
fusing with anhydrous zine chloride. 

american Meteorological Journal, July.—Changes in the 
definitions of clouds since ]loward, by H1. Lf. Clayton. Tk 
author quotes extracts from various authorities to show thi 
there has been a gradual evolution since H]oward. ‘Thus a dis- 
tinction between high and low cirro-stratus and high and low 
cirro-cumulus has been established, and the lower forms cal 
alto-stratus and alto-cumulus. The stratus has been separated 
into fog and low sheet clouds, and two distinct forms of rain 
cloud recognised. He agrees with Ilildebrandsson that ten 
terms, all compounded of lloward’s four fundamental types, 
would fully meet the requirements of practical meteorology,— 
The newspaper weather maps of the United States, by Kk. De 
C. Ward. The history of the publication of these maps is 
given, together with specimens of those now issued. At pre- 
sent only four daily papers in tbe United States print weather 
maps regularly. ‘The New Jerk /fera/d was the frst paper to 
issue them inthe United States, and it occasionally prints ther 
now, to illustrate special weather conditions.—Psychromete 
studies, by Hl. A. Hazen. This paper is a criticism of thi 
introduction to the tables recently published by Dr. J. Llann 
of Vienna, and has especial reference to the difficulty found 
using the wet and dry bulb thermometers when the temperatur 
is near or below the freezing point. Prof. Ilazen states that 
nearly all the difficulty vanishes when the thermometers ar 
well ventilated.—List of cloud photographs and lantern-slide: 
by R. De C. Ward. A list of typical cloud forms, classifies 
according to the international system, has been prepared, wit 
an explanation of each, for use in lectures. ‘The photograph 
are chietly from pictures taken by Riggenbach and Manueci, 
during various positions and conditions. 


(Viedemann’s Annalen der Physik und Chemte, No. 8. —Ow 
the mechanical effects of waves upon resonators at rest, by l’eter 
Lebedew. The case of electromagnetic waves is the first dealt 
with. Instruments called magnetic and electric resonator 
respectively, were constructed in such a manner that they could 
he suspended by quartz fibres parallel to the planes of their co 
One of these was arranged so as to resound to the magnetic, 
the other to the electric components of the waves only, It was 
found that both resonators behaved in the same way. When 
‘tuned "to a higher pitch, they were attracted by the incident 
wave system; when tuned lower, they were repelled, the 
maximum effects occurring when most closely approaching perfect | 
resonance. The phenomena can be explained by supposing | 
that the excitatinn of electric resonators obeys the laws govern: 
ing alt clastic vibrations, and that the laws of Coulomb an 
Ampere with respect to the relation between impulse and motion 
also apply to electric aseillations. The experiments are 
analogous ta attempts tn elucidate the molecular forces attending 
the propagation of light.--On the velocities of sound in air, 
gases, and vapours for simple tones of different pitches, by 
James Webster Low. From experiments performed with a 
(auincke interference tube, it appears that, contrary to the results 
obtained by Kundt, Kegnault, Konig, and others, for clased © 
tubes, the velocity of sound in air and in carbonic acid Is the © 
same for notes of different pitch and intensity when they are 
propagated in open space.—On the seat of the clectric charge tn 
evn lensers, by A. Kleiner. The experiments were performed 
chiefly on mica condensers, one coating of which consisted of 
pure mercury, and the other of tinfuil. The discharges obtained 
after the coatings had been taken off and replaced were about 
5 per cent. Jess than those from the undisturbed condenser. 
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When the mica sheet was split in two, approximately equal | 
discharges were obtained from the original condenser and the 
condensers formed with each of the parts, thus exhibiting the 
analogy with a magnet when broken into parts.—On the mag- 
netisation of iron cylinders, by O. Grotrian. The parts of an 
iron cylinder not too short in comparison with its diameter, 
magnetised hy a homogeneous field in the direction of the axis, 
are very differently magnetised when saturation has not been 
reached, the outside parts being much more strongly magnetised 
than the axial ones. 


SOCIETIES AND ACADEMIES 
LONDON, 


Chemical Society, June 21.—Dr. H. E, Armstrong, Pre- 
sident, in the chair.—The following papers were read: A 
speciinen of early Scottish iron, by Miss M. D. Dougal.—The 
interaction of sulphide with sulphate and oxide of lead, by J. B. 
Ifannay. The two equations— PbS + PbSO,=2Pb+2S0, and 
PbS +2PbO=3Pb+S0,—sgiven by Percy, to represent the 
reactions occurring in lead smelting, are insufficient. A much 
more complex reaction occurs, since metallic lead when formed 
attacks the remaining sulphate, producing litharge, which in 
turn reacts with the sulphide ; further, some of the sulj hide is 
removed by solution in the metallic lead, whilst some is volati- 
lised as the compound PbS,SO,.—The mineral waters of » 
Cheltenham, by T. E. Thorpe.—The oxidation of tartaric acid 
in presence of iron, by H. J. 11. Fenton, Tartarie acid is 
oxidised by certain agents in presence of a trace of ferrous salt 
with formation of a new crystalline dibasic acid, CyH,O,, 
2H,0; it is a powerful reducing agent, and forms crystalline 
salts. —The supposed relation between the solubility of a gas 
and the viscosity of its solvent, by T. E. Thorpe and J. W. 
Rodger. From the results of their own experiments on the 
viscosity of solutions of gases, the authors are led to modify the 
conclusions of Winkler respecting the relation between solu- 
bility and viscosity. —The specific character of the fermentative 
functions of yeast cells, by A. J. Brown. Pasteur’s view of the 
cause of the exhibition of the fermentation functions of ycast 
cells is that it is a starvation phenomenon brought about by 
lack of free oxygen during the life of the cells in a fermentahle 
liquid. The fermentative power was measured by Pasteur as 
the ratio of yeast to sugar; the author finds, however, that | 

| 
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there is no direct constancy of proportion between the weight 
of yeast formed and of sugar fermented. Pasteur’s experiments 
are consequently insufficient, and his theory unproven. —Obser- 
vations on the influence of temperature on the optical activity 
of organic liquids, by P, Frankland and J. MacGregor. The 
authors have measured the rotatory powers of methylic and 
ethylic salts of active glyceric and diacetylglyceric acids at 
various temperatures ; the percentage increase in rotation as 
the temperature rises is greater for the methylic than for the 
ethylic salts.—The maximum molecular deviation in the series 
of the ethereal salts of active diacetylglyceric acid, by P. 
Frankland and J. MacGregor.—The preparation of sulphonic 
derivatives of camphor, by F. S. Kipping and W. J. Pope. 
The sulphonic chlorides and bromides of camphor and its 
halogen derivatives are best prepared by treating the ammonium 
salts of the corresponding sulphonic acids with phosphoric 
chloride. — Dextro-rotatory camphorsulphonic chloride, by 
F. S. Kipping and W. J. Pope.—On the combination of 
chlorine with carbon monoxide under the influence of hght; 
preliminary notice, by G, Dyson and A, Tlarden. There 
is a well-marked period of photochemical induction in the 
amount of chemical action occurring when light acts on a 
moist mixture of equal volumes of carbon monoxide and 
chlorine.—Solution and psendo-solution, part ii., by S. KE. 
Linder and I]. Picton.—Solution and pscudo-solution, part 
i., by H, Picton and S$. E. Linder. ‘he continuation of 
previous work on solutions is described in these two papers. 


Paris, 


Academy of Sciences, July 23.—M. Leewy in the chair. 
—On the photographs of the moon obtained with the great 
coude equatorial of the Paris Observatory, by MM, Loewy and 
Puiseux. The difficulties met with in taking these lunar photo- 
graphs are detailed, and an account is given of the methods nsed 
In overcoming them. Further, the photographs obtained are 


NO. 1292, VOL. 50] 


NEE LOD Sg ak 


oo 


Lony 


discussed and compared with maps and previous photographs, — 
On a new series of sulphophosphides, the thiohypophosphates, 
by M. C. Friedel. The iron, aluminium, zinc, copper, lead, 
silver, mercury, and tin salts are described. The series is 
viewed as consisting of salts of the general type P.aSgM‘s.—On 
two menhirs found in Meudon wood, by M. Berthelot. Two 
previously undescribed sandstone menhirs have their character- 
istics given in detail.—On the reduction of any differential 
system whatever to acompletely integrable form, by M. Riquier. 
The conclusions of this memoir are summarised as follows :— 
‘‘ Being given a differential system involving any number of 
unknown functions and any number of independent variables, 
simple eliminations, together with differentiations, allow, in 
general, of putting them into a completely integrable form, of 
which the order is nearly always superior to one, and approxi- 
mates to a linear and completely integrable form of the first 
order.”"—On the specific inductive capacity of glass, by M. F. 
Geaulard. The influence of the time of charging has been 
studied by the ballistic method and # calculated for an in- 
stantaneous charge, the author finds 4 == 3°9.—On the electro- 
lysis of copper sulphate, by M. A. Chassy. With a neutral 
saturated solution of copper sulphate at 100° and a current 
density of a hundredth of an ampére per square centimetre, 
a bright red deposit of cuprite in forms derived from 
the cube and octahedron is obtained. By lowering the tem- 
perature, diminishing the concentration, or augmenting the 
current density, varying proportions of metallic copper can be 
obtained along with the red crystals. In determinations of 
current by electrolysis of copper sulphate it is necessary, in 
order to avoid serious error, to acidulate and pass the current 
through cold dilute solutions. —On manganese steel, by M. H. 
Le Chatelier. The anomalous results found previously by the 
author in studying the electric resistance of (13 per cent.) ferro- 
manganese are explained by the formation of two allotropic 
varieties of the metal. The temperature of transformation is 
740°, that temperature at which soft iron passes from the mag- 
netic to the non-magnetic state.—On metaphthalodicyanacetic 
ether, by M. Locher. —Organo-metallic combinations of borneol, 
camphor, and monochlor-camphor with aluminium chloride, by 
M. G, Perier. The compounds having the formule 
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have been obtained in orystalline condition. They are very 
unstable in air, and are readily acted on by water with production 
of the original constituents. —On a new acid, isocampholic acid, 
by M. Guerbet.—Action of phosphorus pentachloride on tetra- 
chloroquinone, by M, Et. Barral.—On essence of Pelargonium 
from Keunion, by MM. Ph. Barbier and L. Bouveault.—On 
the condensation of formaldehyde with alcohols of the fatty 
series ia presence of hydrochloric acid, by M. C. Favre.—On 
the existence of hydroxyl in green plants, hy M. A. Bach. 
—On the presence of scveral distinct kinds of chlorophyll in 
the same vegetable species, by M. A. I:tard.—esearches on 
the causes of the toxicity of the serum of bload, by MM. Mairet 
and Bosc, The autbors demonstrate the following conclusions :— 
(1) Blood serum has both toxic and coagulating properties. 
(2) The coagulating properties are destroyed by heat or by the 
addition of sodium chloride or sulphate. (3) Tbe symptomatic 
effects produced by intravenous injections of pure serum are 
mostly due to the toxic properties of the serum, the coagulating 
effects making themselves felt only ncar the limit of the toxic 
action. (4) The alcoholic extract has no toxic or coagulating 
properties, these being only shown by the precipitate. (5) By 
partial precipitation with alcohol, the toxic and coagulating 
substances may be separated. (6) Both belong to the albu- 
menoids,—On the structure of the membrane of Corti, by MM. 
P. Coyne and Cannieu.—On the metamorphoses of Cecidomyia 
destructor, Say, and on the puparium or larval envelope belore 
its transformation into a chrysalt-, by M. A, Laboulbene.—On 
the origin of ‘‘ spheres directrices,” by M. I.eon Guignard.— 
Vhe radical tubercles of Arachis Ajpovea, L., by M. Henri 
Lecomte.—Influence of the distribution of humidity in the soil 
on the development of chlorosis of the vine on a calcareous 
soil, by MM. F. Tloudaille and M. Mazade.—On a magnetic 
perturbation, by M. Moureaux. 


BERLIN, 


Physiological Society, June S.—Prof. du Bois Reymond, 
President, in the chair.—Dr. J. Munk gave an account of an 
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experiment made on a dog as tothe nutritive value of gelatine. 
Up to the present it was only known that gelatine alone 
could not make good the need for proteids, but that a diet of 
gelatine with some proteid leads to a reduction of protcid 
metabolised. Dr. Munk bad propounded the question, bow far 
can gelatine take the place of proteids? and had carried on an 
experiment of four days’ duration. After the dog had been 
placed in nitrogenous equilibrium ona diet of meat-meal, rice 
and fat containing 9} grms. of nitrogen in the form of proteid, 
five-sixths of this nitrogen was replaced by nitrogen io the form 
of gelatine : the animal continued in nitrogenous equilibrium. 
It appears from this that by the administration of gelatine the 
nitrogen necessary as proteids can be reduced far below the 
minimum metabolised in starvation, without any commencing 
metabolism of tissue nitrogea. Dr. Munk madea further com- 
munication on metabolism. Itis known that the administration 
of carbohydrates to dogs leads to asaving of proteids. Recently 
it has been supposed that this saving is determined by the 
possibility that the carbohydrates lessen the putrefactive changes 
which proteids undergo in the intestine, so that they are ahsorbed 
nockanged in larger quantities. Since it is known that proteids 
are absorbed very rapidly from the intestine of dogs, and that 
the absorption is complete in about six hours, Dr. Munk gave 
a dog al ope time 100 grms. sugar along with his meal of proteid, 
and at another time the proteid meal in the morning and the 
100 grms. sugar later on after an interval of thirteen hours, when 
presumably there wonld be little or no proteid in the intestine. 
In both these experiments he noticed the same saving of proteids. 
In the first there was additionally a falling off of the ethereal 
sulphates in the urine, evidencing diminished putrefaction of 
proteids in the intestine. Inthe second case, where the sugar 
was given separately from ithe proteids, the ethereal sulphates 
were very slightly lessened in amount, so that here apparently 
there was no diminution of the putrefactive changes, and still 
the carhohydrates had saved the proteids. These experiments 
do not support the view recently put forward.—Prof. Konig 
gave an account of his experiments on Dr. Zumft for determining 
the position of the layers of the retina which are sensitive to 
light. 

June 22.—Prof. du Bois Reymond, President, in the chair.— 
Dr. Marcuse gave an account of experiments on frogs in studying 
pancreatic diabetes. After having satisfied himself that extirpa- 
tion of the pancreas in frogs leads in most cases, at latest after twa 
days, to a distinct diabetes, he investigated the effect on this of 
total extirpation of the liver. Although the frogs lived from two 
to five days after the operation, no diabetes was observed in any 
one case. Notwithstanding the numerous hypotheses as to the 
influence of the liver and pancreas on the sugar of the blood, it 
is not as yet possible to offer a satisfactory explanation of the 
above observations. Prof. Zuntz had recently endeavoured by 
a lengthy series of experiments to determine whether any one 
alone of the fnod-stuffs, proteids, fats, or carbohydrates can be 
regarded as the source of muscular energy. The experiments 
were made ona dog, which can be fed and nourished quite well 
on either proteids or fats or carbohydrates (rice and sugar), and 
showed that each one of the above three food-stufls suffices to 
provide the energy necessary for the work done hy the muscles. 
Comparative experiments made to determine which of the three 
food-stuffs can be most advantageously employed for supplying 
this energy, have not as yet Iced to any decisive result. “his 
important research is to be continued. 


GOTTINGEN, 


Royal Society of Sciences.—In the Nachrichten, No, 2, 
1894, the following papers are published :—.A. von Koenen: 
On the age of the mineral veins of the }larz Mountains.—J. 
Disse: On epithelial Imds in the olfactory region of mammalia. 
—W. Voigt: On media without internal forces, and on a 
mechanical interpretation of the Maxwell-I]ertz equations 
thereby furnished. —J. Bohls: Notes on the capture and natural 
hittory of Lefrdostrent io Varaguay.—lIt. Khlers ; On Lepidosiren 
faratexa (itz) and arts wftta (nov. spee.) fram Paraguay.—P. 
Gather: Gauss’s revearches in the theory of the elliptic 
fonctions. —Kobert Fricke: An application of the ideal theory 
to the substitution groups of the automorphons functions Kk. 
Kieche: The theorem of the thermodynamic potential of a 
heterogeneous system in cquilibrium, with an applicatian to 
van der Waals theory and to the law of the boiling-point.— 
W. lelgentracger : Whiston’s isoclinal chart and the secular 
change of magnetic inclination in the ca’t of England.—W. 
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Nernstand R. Abegg : Onthe freezing-point of dilute solutions. 
—C. Fromme: On the self-induction and electrostatic capacity 
of resistance coils, and their influence on magnetic phenomena, 
—F. v. Dalwigk : On a substitute for Dirichlet’s principle. 
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Wilde's Theory of the Secular-Variation of Terrestrial 
Magnetism. 


IN a recent communication to the Royal Society, contained 
in the Proceedings for March, pp. 210-217, Mr. Henry 
Wilde, F.R.S., believes that he has cited additional facts in 
support of his theory of the secular variation of terrestrial 
magnetism. Wilde first proposed his theory! to the Society, 
June 19, 1890. He had it separately printed, in addition with 
other papers, in three languages, and the pamphlet was 
scattered far and wide. It was issued in the form of a reprint 
from the 7ransactions (though it never appeared in the Zraz)- 
actions), and contained such surprisingly good agreements 
between theory and observations that several eminent men 
of science, without examiaing the pamphlet very care- 
fully, and believing that it bore the stamp of the Royal 
Society, were misled into thinking that Wilde had really 
achieved some remarkable results. 

Ilaving been engaged in the United States Coast and Geodetic 
Survey as magnetic computer for five years, and heing aware 
of the difficulty in reconciliog the secular variation of the 
magnetic declination for various places on the earth’s surface 
witb each other, under the assumption of one period for the 
whole earth, and that at the same time the orbit described 
during that period by the north end of a free magnetic needle 
should be a single closed curve, I undertook to show the fallacy 
both of Wilde’s theory and of the supposed agreement with 
observations. The result of my investigation was read before 
the Philosophical Society of Washington, February 27, 1892, 
and was published in the 4merican Fournal of Science, vol, 
xliii., June 1892. The conclusions of that paper were :-— 

(1) Wilde’s theory is physically impossible. 

(2) Wilde’s mechanism (magnetarium) does not agree in 
principle with his theory as outlined. 

(3) The results from the magnetarium do not represent the 
facts of terrestrial magnetism. 

(4) Wilde’s theory is but a modification of Efalley’s. 

In proving (3), [showed that Wilde, in the case of the London 
results, only got out of his mechanisrn what he had actually put 
in. In the case of Cape of Good Hepe and St. Helena, such ap- 
parently good results were obtained because the law of the secular 
variation for these two stations, within the period of observation 
and within the large probable error of the magnetarium results, 
is not very dissimilar from that for London. So to get a good 
correspondence for Cape of Good Hope and St. Ielena, it was 
only necessary to turn the crank a few times more. I, moreover, 
showed from facts stated in the very Sud/etin of the Coast 
Survey, which Wilde has cited inhis late communication, as giving 
additional proof of his theory, that in order to satisfy perfectly 
the three stations, London, Cape of Gocd Hope, and St. 
Ifelena, it would seem that his inner electrodynamic sphere 
would have to make one complete differential revolution in 960 
years (as he has deduced) for the first two stations, but that 
for St. Helena it would have to move more rapidly and perform 
2 revolution in 7S0 years. I therefore proposed to Wilde to 
try to turn out with his magnetarium the secular variation of 
the magnetic declination for stations which exhibit a vastly 
different law from that of London, viz. stations in the United 
States. It is remarkable that although he evidently possesses 
tecords of secular-variation stations in the United States, he has 
thus far made no published attempt to reproduce them with his 


1 “That the principal phenomena of terresirial magnetism. and of the 
secular changes, could be explained on the assumption of anelectrodynamic 
substance (presumably liquid or gaseous) rotating within tbe crust of the 
earth in the plane of the echptic, and a little slower than the diurnal rota- 
tion.” A complete differential revolution of this electrodynamic substance 
is performed in y6o years, which period, according to Wilde, constitutes the 
secular- variation period. 
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magnetarium. The point insisted upon was that he should 
turn out the secular variation at tbe various stations conjointly, 
Not separately. Is it not strange that he has made no 
attempt in the four years since he first constructe| his magne- 
tarium, to give us the secular variation for other portions of the 
earth than simply for the three stations given in the first com- 
munication, and now in the last one for a station which lies not 
far from one of these, and so has a similar law of variation ? 
Why does not Wilde read off from his magnetarium the declina- 
tions at other stations, e.y. Paris, New York City, 5t. Jobn’s, 
Newfoundland, Peking, &c., when be turns out the secular 
variation at Iondon ? 

But I shall now ignore my own paper, with its conclusions, 
and exhibit the fallacy of Wilde’s theory on the basis of the 


| reSults given in his last communication. 


(1) The annual change of tbe dip at London for the last fifty 
years has been steadily decreasing, indicating the approach of 
aminimum. A formula established by myself on the basis of 
the London dip observations, 1576-1890, which represents the 
observations many times better than the magnetarium results, 
predicts this epoch of minimum dip about the middle of the 
next century.! This phase of minimum dip is advancing 
steadily from the East, and has already set in in Western 
Russia. The decrease of annual chaage of dip ts borne out by 
numerous stations in Europe, all indicating the near approach 
of a minimum dip phase. Now J}%//e’s magnetarium results 
give a steady ¢erease of annual change of dip, in consequence 
of which his minimum dip for London does not occur until 
after the year 2200. 

(2) On p. 216 of the last communication, Wilde says: ‘On 
working the inclinatioa (at St. Helena) backwards on the 
magnetarium chronologically, it will beseen from the Table VI. 
that about the year 1747 the dip changed the sign from south 
to north. As no ohservations were made on the dip at St. 
ITelena previous to the year 1825, there is no record of this 
interesting fact, nor has it hitherto been deduced from theory.” 
Unfortunately for Wilde, we have record of observations for this 
period, which, iastead of giving a dip of o in 1747, give a dip 
of 9° to 10° (south end dipping)? To show how poorly his 
results agree witb observation fur periods where he does not 
possess the records himself, ] give the following table :— 


Dag Gbleners WB iccicacca. inclinatoniai 
1700 Hansteen chart [15 5. 39 N. —15"4 
17543 La Caille g‘00 oss. — 3'5 
Reet Ekeberg 13°00 35 - 95 
U7 Cook TG 23 4'0 - 74 
1780 Haasteen chart 10°5 5. - 54 
18250 Duperry 14°93 17 - o2 
1840°1 Ross 18°27 1S°5 + O'2 
1842°3 Belcher 1700 19'O = Bu) 
1846'S Smythe 19°39 20°5 + I'l 
S901 U.S.C.&G.S.) 29°65 33°'8 ae ctl 
” 31s Solo qr A 


” 


Wilde only had the observations 1825-1880, aud it will be 
seen that for this short interval the correspondence between 
theory and observation is very good. 

But before this interval the divergence is so great as to com- 
pletely vitiate the Wilde magnetarium results. Likewise with 
1$go, the divergence becomes marked again. The first observa- 
tion for 1890 was made at Jamestown, the second at Longwood, 
St. Helena. The first station agrees in locality more closely 
with preceding observations than the second. - ; 

Wilde concludes with a reproduction of the observations of 
declination and inclination at Ascersion Island for the epoch 
1834-1890. During this interval the correspondence is very 
good, but he does not tell us whether he obtained the 
results separately or conjointly with London, Caje of Good 


1 Scfcnce, vol. xx. No. 505. 

- From a paper, soon to be published, on the seci.lar-variation curves as 
described, in the course of time, by a freely suspended magnetic needle at 
various portions of the earth's surface, it would appear as though the 
inclination at St. Helena never becomes zero as Wilds’s theory would 


demand. 
a) 
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Hope, ard St. Ifelena. But even if the latter were the case, 

to give convircing proof of the correctness of his theory, he 

wonld at the same time have to reproduce the observations at 

points widely distant from these stations. We would like to 

ask Wilde to turn out the Ascension declinations and inclina- 

tiers, say, from 1700-1834. L. A. BAUER, 
Friedenau, bei Berlin, July 21. 


Time-Gauge of Niagara. 


Iw the summer of 1890, I had tbe opportunity of spending 
some munths in Canada, where | devoted what time I had to 
spare 1o the later geology of the country. 

The time-gauge of the Niagara Falls struck me, and naturally 
led to further investigation. 

We are fairly justified in the assumption, from historical 
sources in Egypt and elsewhere, that no distinguishable change 
of climate bas occurred for, say, fourtbousand years. Our first 
knowledge of Britain, nearly two thousand years ago, would 
indicate that the climate of the south coast was then, at least in 
summer, a few degrees higher than now. Lestore the con- 
ditions, reafforest the country lying north, and we should prob- 
ably find this state of affairs restored. Four thousand years is 
a good stretch in the mind to seven thousand, so we may 
safely assume the {'*Glacial Epoch” must he put back an 
indefinite time beyond that. 

Now we find, Icoking at the superficial geolegy of the lakes, 
that Erie must be dissociated from the other four. There is 
every reason to believe it was a river basin draining by the 
Wabash and Manmee valleys into the Mississippi. Ontario 
again in pre-glacial times drained by Syracuse into the Atlantic. 
During the Ice Age these drainage valleys were blocked, as was 
possibly the present discharge by the St. Lawrence past 
Montreal. In post-glacial times, on the retiring of the ice, 
Ontario stood at a much higher level, and probably discharged 
over the Niagara ridge into Erie. 

It is well known that an old river channel exists, pass- 
ing from above Niagara and tending west of Queenstown 
to Ontario. It has been assumed tbat flowing out of Eric the 
channel divided, one branch flowing west, the other east of 
Queenstown, and that owing to erosion at the extremity, one 
(the western) became closed, while the other survived as the 
Niagara. 

It this were the case, there must have been, for a time, two 
falls over the escarpment near Queenstown, but there is abso- 
lutely no evidence of there having been a fall at the extremity 
of the western branch. 

What seems to have happened was that for an indefinite time 
Ontario discharged westward into Erie, which again drained 
into the Upper Mississippi. A slight change of level may have 
cecurred, or a local flood have carried away some of the debris 
closing the Lower St. Lawrence, and Ontario found a way of 
escape to the east. A rapid erosion of the old valley must have 
oce’ rred with the result of lowering Erie suthciently to reverse 
its outfall, when the river took the lowest channel, and first 
flowed, as now, over the escarpment. 

The time-gauge represents then, not the close of the glaciated 
permd, but the epoch when Ontario returned to its pre-glacial 
dichatge. The intermediate period, when it flowed into Eric, 
has apparently left only the old western channel as evidence of 
what may well have been a protracted period 

Shaoghai, June 22. Thos, W. KInGsMILL. 


Late Appearance of the Cuckoo. 


Os Friday last, July 27, as 1 was walking along the Sion 
Vita in Kew Gardens, towards the river, I heard, far otf to my 
left, the cry of a cuckvo. There was but ore ery, and that had 
nol the duplication of the firyt sound which usually marks his 
later ultcrance with uf. Clearly though I had heard at, | 
might almost Wave dou ted the testimony of my ears if I had 
not, ©n turning suddenly to the direction from which the sound 
bel come, een the bird rie quickly and fly across the river. 

Aewguit 1. LL. Tuprarp. 


I{eight of Barometer. 


CAN @ny of your readers refer me to the maximum ani 
mie a@em wel denticated heght! of the barometer, which have 
been bitkerty recwred (1) in Paegland, (2) i any part of the 
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world? It would, of course, be necessary to know the height 

of the place of observation above sea-level in the case of the 

mipimum, at least. KARL PEARSON, 
University College, London, August 5. 


Magnetisation of Rock Pinnacles. 


Mr. HILt will] be glad to find that systematic observations on 
the magnetism of rock masses have been taken for the very 
district he mentions in his letter of July 28. 

In vol. x., part 2, of the Fonrnal ot the Royal Institution 
Cornwall, there appears a short paper on ‘‘ The Magnetism 
the Lizard Rocks,” by Mr, Thomas Clark, In this he give 
not onty the results obtained, but his method of procedure. 
subsequent paper (printed in vol. xi., part 2, of the Fournal 
on ‘‘ The Magnetic Rocks of Cornwall,” gives the results of 
experiments, and is accompanied by a map of the county sh 
ing the position of its magnetic roeks. I understand that } 
Clark is continuing his research in this direction. i 

If similar observations were taken throughout the whole 
tbe country, especially in the neighbourhood of the coast, doubt 
less they would yield results of great value to commerce as w 
as lo science. M. M.S. 


Iv Mr. Tlill will refer to Adprne Fournal, vol. xiti. p. 439; 
be will Gnd mention of a magnetic peak in the Black Coolins ; 
the mountain bears the name Bidein Druim nau Ramh. 

Eccles, August 5. James [LEELIS, 


THE BRITISH ASSOCIATION, 
OXFORD, AUGUST &. 


qlee sixty-fourth meeting of the British Association, 
and the fourth which has been held at Oxford, m 
now be fairly said to have begun. The reception-room 
was opened at 2 p.m.on Monday last, and at the moment 
of the opening of the doors there was an unexample 
rush to obtain places in the Sheldonian Theatre for the 
President's address and the evening lectures. The places 
in the theatre have been filled with extraordinary quick- 
ness, and it is to be fearcd that late-comers, who have 
not availed themselves of the offer of the Local Secretarie 
to engage seats beforehand by letter, will be disappoint 
in the places which they obtain. This is an unust 
occurrence, and demands some explanation. T 
Sheldonian Theatre is the largest building now standin; 
in Oxford. The old Corn Exchange was larger, anc 
could have comfortably accommodated the audiene 
which assembled to hear Lord Salisbury on Wednesd 
night. Lut unfortunately it is no longer existent. 1th 
been pulled down, with the other civic buildings, to ma 
room for larger successors, which are only half com- 
pleted, and the Local Committee must regret, witho 
being able to remedy, the circumstance that the o 
available place of meeting is insufficient for the needs 
the Association. : 
Lord Salisbury’s address is fully reported in another 
part of this issue. Many of those who know Lord Salis: 
bury only as a politician and as Minister for Foreign 
Affairs, will be surprised at the wide range of thought 
and reading displayed in this address, and more still at 
the keen critical faculty displayed in his handling of the 
diverse topics which he passes under review. Possibly 
the whole of his audience will not entirely agree with his 
views on current scientific problems, and his coneluding 
remarks on the present position of the Darwinian theory 
otfer almost a repetition of the controversy which made 
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the last meeting at Oxford so famous four-and-thirty 
years ago. The two other evening addresses are not 
likely to fall far short in interest of the opening meeting. 
As is usual, Thursday morning 1s devoted to the 
addresses of the Presidents of Sections, and three of 
these are reported at length in this issue. The addresses 
at Oxford differ necessarily in one respect from those 
which are delivered at many other centres at 
which the Association meets. Oxford has in its 
relations to science a historical interest, as well as 
a more present interest in virtue of its being a 
seat of learning. It will accordingly be found that many 
of the Sectional Presidents touch upon the history of 
science as exemplified by Oxford, and enlarge upon its 
needs as an instrument of culture and education. Oxford 
indeed, though it is not generally supposed to be a 
scientific University, has a past which it may look on 
with pride. Few may remember that Roger Bacon, an 
early devotee and martyr to science, lived and worked at 
Oxford, and that this is the sex-centenary ofthe reputed 
year of his death. A second period, mentioned by Prof. 
Dixon in his opening address, is that of Robert Boyle 
and his colleagues, among whom was for a short time the 
illustrious Harvey, a band of men who were virtually the 
founders of the Royal Society. 

The proceedings of the Sections derive great interest 
from the unusual number of communications by eminent 
foreign men of science. The proceedings of some of the 
Sections have already been indicated in previous numbers 
of NA'TURE; those of others are not even now settled 
into definite shape. In Section A (Mathematical and 
Physical Science), besides the joint meetings with Sec- 
tion G, which have already been mentioned, there are, 
amongst other important papers set down for Thursday, 
one on ‘‘ Preliminary Experiments proving the Electri- 
fication of Air by the Subtraction of Water from it,’ by 
Lord Kelvin and Magnus McLean; another, by Lord 
Kelvin and Alexander Galt, on “ Leyden Jar Discharges 
through Divided Channels,” and a third, by Prof. G. 
Quincke, on ‘‘The Formation of Soap Bubbles by the 
Contact of Alkaline Oleates with Water.” On Saturday 
Prof, Everett reads on “ Some Jointed Frames or Link- 
ages,’ and lr. P. H. Schoute on ‘ The Order ot the 
Groups related to the Anallagmatic Displacements of the 
Regular Bodies in 2-dimensional space.” On Monday 
there is a paper by Lord Rayleigh, of which the title is 
not yet published, and others follow by Prof. H. H. 
Turner, Prof. Viriamu Jones, Mr. F. H. Newall, and 
Prof. 0. J. Lodge. 

In Section D, the Department of Botany, which meets 
by itself in Magdalen College School, has some very 
intercsting matter. There are important papers by 
Prof. D. H. Campbell, of the University of California, 
and Prof. F. O. Bower, on “ The Morphology of Vascular 
Cryptogams”; by Prof. E. Strasburger, on “ Chromo- 
somenzah!”; by Dr. Leopold Kny, on “ Correlation 
between Root and Shoot”; by Prof. Green, on “ In- 
fluence of Light on Diastase,” and by Prof. Dukinfield 
Scott on “ The Structure of Fossil Plants and their 
bearing on Botanical Problems.” 

The Anthropological Section, of which some account 
bas been given in an earlier number, will devote the 
greater part of Friday and Monday to discussions on 
Early Man in Western Europe, in which M. Emile Car- 
tailhac and Comte Goblet d’Alviella will take a leading 
part; and on Tuesday and Wednesday, various papers 
on Ethnography will range from North Africa to 
Australia. 

At the soirée in the University Museum, on Thursday 
evening, there will be a few interesting exhibits, chief 
among which will be Prof. Henrici’s linkage models, 
exhibitions by the Cambridge Scientific Instrument 
Company, by Prof. Everett, and demonstrations of 
anthropometrical methods, by Dr. J. G. Garson. 
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INAUGURAL ADDRESS BY THE Most lIox. THE MARQUIS 
oF SALisBURY, K.G., D.C,L., F.R.S., CHANCELLOR OF 
THE UNIVERSITY OF OXFORD, PRESIDENT. 


My functions are of a more complicated character than 
usnally is assigned to the occupants of this chair. As Chan- 
cellor of the University it is my dnty to tender to the British 
Association a hearty welcome, which it is my duty as President 
of the Association to accept. As President of the Association 1 
convey, most unworthily, the voice of English science, as many 
worthy and illustrions Presidents have done before me ; but in 
representing the University I represent far more fittingly the 
learners who are longing to hear the lessons which the first 
teachers of English science have come as visitors to teach. I 
am bound to express on behalf of the University our sense of 
the good feeling towards that body which is the motive of this 
unusual arrangement. But as faras ] am personally concerned, 
it is attended with some embarrassing results. In presence of 
the high priests of science ] am only a Jayman, and all the skill 
of all the chemists the Association contains will not trans- 
mute a layman into ary more precious kind of metal. Yet it is 
my hard destiny to have to address on scientific matters prob- 
ably the most competent scientific audiencein the world. If a 
country gentleman, who was also a colonel of Volunteers, were 
by any mental aberration on the part of the Commander-in- 
Chief to be appointed to review an army corps at Aldershot, 
all military men would doubtless feel a deep compassion for his 
inevitable fate. 1 bespeak some spark of that divine emotion 
when I am attempting to discharge under similar conditions a 
scarcely less hopeless duty. At least, however, | have the con- 
solation of feeling that I am free from some of the anxieties 
which have fallen to those who have preceded me as Presi- 
dents in this city. The relations of the Association and the 
University are those of entiie sympathy and good will, as 
becomes common workers in the sacred cause of diffusing 
enlightenment and knowledge. But we must admit that it 
was not always so. A curious record of a very different 
state of feeling came to light last year in the interesting bio- 
graphy of Dr. Pusey, which is the posthumous work of Canon 
Liddon. In it is related the ,frst visit of the Association to 
Oxford in 1832, Mr. Keble, at that time a leader of University 
thought, writes indignantly to his friend to complain that the 
honorary degree of D.C.L. had been bestowed npon some of 
the most distinguished members of the Association: ‘* The 
Oxford Doctors,” he says, ‘‘ have truckled sadly to the spirit of 
the times in receiving the hodge-podge of philosophers as they 
did.” It is amusing, at this distance of time, to note the names 
of the hodge-podge of philosophers whose academical distinc- 
tions so sorely vexed Mr. Keble’s gentle spirit. They were 
Brown, Brewster, Faraday, and Dalton. When we recollect 
the lovable and serene character of Keble's nature, and that he 
was at that particular date probably the man in the University 
who had the greatest power over other men’s minds, we can 
measure the distance we have traversed since that time; and 
the rapidity with which the converging paths of these two intel- 
lectnal luminaries, the University and the Association, have 
approximated to each other, This sally of Mr. Neble’s was no 
passing or accidental caprice. It 1epresented a deep-seated 


| seniment in this place of learning, which had its origin in 


historic causes, and which has only died out in onr time. One 
potent cause of it was that both bodies were teachers of science, 
but did not then in any degree attach the same meaning to 
that word. Science wih the University for many genera- 
tions bore a signification different from that which belongs to 
it in this assembly. It represented the knowledge which alone 
in the Middle Ages was thought worthy of the name of science. 
It was the knowledge gained not by external observation, but 
hy mere reflection. The student’s microscope was tnrned in- 
ward upon the recesses of his own brain ; and when the supply 
of facts and realities failed, as it very speedily did, the scien- 
tific imagination was not wanting to furnish to successive 
generations an interminable series of conflicting speculations. 
hat science—science in onracademical sense—had its day of 
rapid growth, of boundless aspiration, of enthusiastic votaries, 
li fascinated the rising intellect of the time, and it is said 
—pcople were not particular about figures in those days—that 
its attractions were at one time potent enough to gather round 
the University thirty thousand students, who for the sake of 
learning its teaching were willing to endure a life of the 
severest hardship. Such a state ot feeling is now an archxo- 
logical curiosity. The revolt against Aristotle is now some 


three cent'ries ol... But the mental sciences which were sup- 
posed to rest upon his writings have retained some of their as- 
cendency even til this day, and have only slowly and jealously 
admittel the mvalry of the growing sciences of observation. 


The su ect is interesting to us, as this undecided state of 
feeling celoured the experiences of this Association at 
Iie’ Vast )xforl visit, nearly a generation Jater, in 


1860. The warmth of the encounters which then took place 
have left a vivid impression on the minds of those who are old 
en ugh t> have witnessed them. That much energy was on 
that occasion converted into heat may, I think, be inferred from 
the mutual distance which the two bodies have since main- 
tained, Whereas the visit of 1832 was succeeded by another 
visit in fifteen years, and the visit of 1847 was succeeded hy 
another visit in thirteen years, the year 1860 was followed by a 
long and dreary interval of separation, which has only now, 
after four-and-thirty years, been terminated. It has required 
the lapse of a generation to draw the curtain of oblivion over 
those animated scenes. It was popularly supposed that deep 
divergences upon questions of religion were the motive force of 
those high controversies. To some extent that impression was 
correct. Lut men do not always discern the motives which are 
really urging them, and I suspect that in many cases religious 
apprehensions only masked the resentment of the older learning 
at the appearance and claims of its younger rival. In any case 
there is something worthy of note, and something that conveys 
encouragement, in the ditference of the feeling which prevails 
now anc the feeling that was indicated then. Ifew men are 
now influenced by the strange idea that questions of religious 
belicf depend on the issues of physical research. lew men, 
whatever their creed, would now seek their geology in the 
books of their religion, or, on the other hand, would fancy that 
tle laboratory or the microscope could help them to penetrate 
the mysteries which hang over the nature and the destiny of the 
soulofman. And the old learning nolonger contests the share 
in education which is claimed by the new, or is blind to the 
supreme influence which natural knowledge is exercising in 
moulding the human mind. 

A study of the addresses of my learned predecessors in this 
of ec shows me that the main duty which it falls to a President 
te perform in his introrluctory address, is to remind you of the 
salient points in the annals uf science since last the Association 
visited the tawn in which he is speaking. Most of them have 
been able to lay before you in all its interesting detail the history 
of the particular science of which each one of them was the 
eminent representative. If were to make any such attempt 1 
should only be telling you with very inadequate knowledge a 
story which is from time to time told you, as well as it can he 
told, by men who are competent to deal with it. It will be 
more suitable to my capacity if T devote the few observations If 
have to make to a survey not of our science but of our ignorance. 
We live in a small bright oasis of knowledge surrounded on all 

ides by a vast unexplored region of impenetrable mystery. 
Trom age ta age the strenuous labour of successive generations 
wins a small strip from the desert and pushes forward the 
boundary of knowledge. Of such triumphs we are justly proud. 
It is a less attractive task—but yet it tas its fascination as well 
as its ses—to turn onr eyes to the undiscovered country which 
ill remains to he won, to some of the stupendous problems of 
natural study which still defy our investigation. Instead, there- 
fore, of recounting to yon what has been done, or trying to 
forecet the digeoveries of the future, T would rather draw your 
altentimto the cond tian ina which we stand towards three or 
four of (= mow imyportan’ physical questions which it has been 
the efor’ of the lest century to solve. 

Of the Sennuh) enigmas which still, at the end of the nine- 
teenth fentury, defy ¢olution, the nature and origin of what are 
eal! the clement) 15 the most notable. Itisnot, perhaps, casy 
te give = prea ce legieal reason for the feeling that the existence 
ef ont fixty five elements (6 a strange anomaly ans conceals 

ame much simpler tate ef facts. Tut the conviction is irre- 

Uble We cannot concetve, on any possible doctrine of cos- 
mevony, how thee sixty five clements came into existence. A 

ied ef them form the substance of this planet. Another third 
arc werlel, but @ume®hat rare. The remaining third are 


cul attered haphazard, Lut very seantily, over the globe, 
vihre ether apparent fuoction but to provide occupation for 
the collect amt the chemtst, Some of them are so like each 


other thet only a chemist can tell them apart: others differ im- 
measura sly trim each other inevery conceivahle particular. In 
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_ thought that with an instrument of such inconceivable delicacy 
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cohesion, in weight, in conductivity, in melting point, in chem- 


ical proclivities they vary in every degree. They seem to have 
as much relation to each other as the pebbleson a sea heach, or 
the contents of an ancient lumber room. Whether you believe 
that Creation was the work of design or of inconscient law, it 
is equally difficult to imagine how this random collection of dis- 
similar materials came together, Many have heen the attempts 
to salve this enigma; but up till now they have left it 
more impenetrable than hefore. A conviction that here was _ 
something to discover lay beneath the persistent belie 
in the possibility of the transmutation of other metals 
into gaid, which brought the alchemy of the Middle Ages into 
being. When the immortal discovery of Dalton established 
that the atoms of each of these elements have a special weight 
of their own, and that consequently they combine in fixed 
ponderable proportions from which they never depart, it re- 
newed the hope that some common origin of the elements was 
in sight. The theory was advanced that all these weights were 
multiples of the weight of hydrogen—in other words, that each 
elementary atom was only a greater ora smaller number of 
hydrogen atoms compacted by some strange machinery into one. 
The most elaborate analyses, conducted by chemists of the 
highest eminence—conspicuously by the illustrious Stas—were 
directed to the question whether there was any trace in fact of 
the theoretic idea that the atoms of each element consist of so 
many atoms oreven of so many half-atoms of hydrogen. But 
the reply of the lahoratories has always been clear and certain 
—that there is not in the facts the faintest foundation for such 
a theory. 

Then came the discovery of the spectrum analysis, and men- 


we should at last find out something as to the nature of the atom. 
The result has been wholly disappointing, Spectrum analysis 
in the hands of Dr, Hluggins and Mr. Lockyer and others has 
taught us things of which the world little expected to he told. 
We have been cnabled to measure the speed with which clouds 
of blazing hydrogen course across the surface of the sun; 
we have learnt the pace—the fabulous pace—at which the most 
familiar stars have been for ages approaching to or receding 
f-om our planet, without apparently affecting the propartions 
of the patterns which as far as historical record goes hack they 
have always delineated on the evening sky. We have received 
some information about the elementary atoms themselves. We 
have learnt that cach sort of atom when heated strikes upon the 
ether a vibration, or set of vibrations, whose rate is all its own; 
and that no one atom or combination of atoms in producing its 
own spectrum encroaches even to theextent of a single line upon 
the spectrom that is peculiar to its neighbour. We have learnt 
that the elements which exist in the stars and specially in the 
sun ace mainly those with which we are familiar upon earth. 
There are a few lines in excess to which we can give 10 
terrestrial name; and there are some still more puzzling gaps in 
our list. It isa great ageravation of the mystery which hesets 
the question of the elements, that among the lines which are 
absent from the spectrum of the sun, those of nitragen and 
oxygen stand first. Oxygen constitutes the largest partien of 
the solid and liquid substance of our planct, so far as we know 
it; and nitrogen is very far the predominant constituent of our 
atinosphere. {ff the earth is a detached bit whirled off the mass 
of the sun, as cosmoonists love ta tell us, how comes it that im 
leaving the sun we cleaned him out so completely of his nitrogen 
and oxyyen that not a trace of these gases remains behind to he 
tiscavered even by the sensitive vision of the spectroscope ? 

All these things the discovery of the spectrum analysis has 
added to our knowledge ; but it has left us as ignorant as ever 
as to the nature of the capricious differences which separate the 
atoms from cach other, or the cause to which those differences 
are due. 

In the last few years the same cnigma has been approached 
from anather point of view by Prof. Mendelceff. ‘The periodic 
law which he has discovered reflects on him all the honaur that 
can be earned by ingenious, laborious, and successful research. 
Ite has shown that this perplexing list of elements can he di- 
vided into families of about seven, speaking very rouzhly + that 
those familie. al resemble each other in this, that as to weight, 
volume, heat, and laws of cambination, the members of cach 
family are ranked among themselves in obedience to the same 
mile. Each family differs from the others ; but each internally 
is constructed upan the same plan. It was a strange discovery 
—strangest of allin its manifest defects, Tor in the plan of his 
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fainilies there were blanks left ; places not filled up because the 
properly constituted elements required according to his theory 
had not heen found to fill them. For the moment their absence 
seemed a weakness in the Professor's idea, and gave an arbitrary 
aspect to his scheme. But the weakness was turned into 
strength when, to the astonishment of the scientifie world, 
three of the elements which were missing made their ap- 


pearance in answer to his call. H{le had described before- 
hand the qualities they ought to have; and gallium, 
germanium, and scandium, when they were discovered 


shortly after the publication of his theory, were found to be 
duly clothed with the qualities he required in each. This re- 
markahle confirmation has left Mendeléeff’s periodic law in an 
unassailable position, But it has rather thickened than 
dissipated the mystery which hangs over the elements. 
discovery of these co-ordinate families dimly points to some 
identical origin, without suggesting the method of their genesis 
or the nature of their common parentage. If they were organic 
beings all our difficulties would be solved by muttering the 
comfortable word ‘‘ evolution ’—one of those indefinite wards 
from time to time vouchsafed to humanity, which have the gift 
of alleviating so many perplexities and masking so many gaps in 
our knowledge. Dut the families of elementary atoms do not 
breed ; and we cannot therefore ascribe their ordered difference 
to accidental variations perpetuated by heredity under the in- 
fluence of natural selection. ‘The rarity of iodine, and the 
abundance of its sister chlorine, cannot be attributed to the 
survival of the fittest in the struggle for existence. We cannot 
account for the minute difference which persistently dis- 
tinguishes nickel from cobalt, by ascribing it to the recent in- 
heritance by one of them of an advantageous variation from the 
parent stock, 

‘The upshot is that all these successive triumphs of research, 
Dalton’s, Kirchhofi's, Mendeléeff’s, greatly as they have added 
to our store of knowledge, have gone but little way to solve the 
problem which the elementary atoms have for centuries pre- 
sented to mankind. What the atom of each element is, 
whether it isa movement, or a thing, or a vortex, or a point 
having inertia, whether there is any limit to its divisibility, and, 
if so, how that limit isimposed, whether the long list of elements 
is final, or whether any of them have any common origin, all 
these questions remain surrounded by a darkness as profound 
asever. The dream which Jured the alchemists to their tedious 
labours, and which may he said to have called chemistry into 
being, has assuredly not been realised, but it has not yet been 
refuted. The boundary of our knowledge in this direction re- 
mains where it was many centuries ago. 

The next discussion to which I should look in order to find 
unsolved riddles which have hitherto defied the scrutiny of 
science, would be the question of what is called the ether. The 
ether occupies a highly anomalous position in the world of 
science. It may be described asa half-discovered entity. 1 
dare not use any less pedantic word than entity to designate it, 
for it would he a great exaggeration of our knowledge if I were 
to speak ol it as a body or even asa substance. When nearly 
a century ago Young and Fresnel discovered that the motions 
of an incandescent particle were conveyed to our eyes hy undu- 
lation, it followed that between our eyes and the particle there 
must be something to undulate. In order to furnish that some- 
thing, the notion of the ether was cunceived, and for more than 
two generations the main, if not the only, function of the word 
ether has been to furnish a nominative case to the verb ‘‘ to undu- 
late.” Lately, our conception of this entity has received a notable 
extension. One of the most brilliant of the services which 
Prof, Maxwell has rendered to science has been the discovery 
that the figure which expressed the velocity of light, also ex- 
pressed the multiplier required to change the measure of static 
or passive electricity into that of dynamic or active electricity. 
The interpretation reasonably affixed to this discovery is that, 
as light and the electric impulse move approximately at the 
same rate through space, it is probable that the undulations 
which convey them are undulations of thesame medium. And 
as induced electricity penetrates through everything, or nearly 
everything, it follows that the ether through which its undula- 
tions are propagated must pervade all space, whether empty or 
full, whether occupied by opaque matter or transparent matter, 
or by no matter at all. The attractive experiments by which 
the late Prof. Ifertz illustrated the electric vibrations of the 
ether will only be alluded to by me, in order that I may express 
the regret dceply and yenerally felt that death should nave ter- 
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minated prematurely the scientific career which had begun with 
such brilliant promise and such fruitful achievements. Lut tbe 
mystery of the ether, though it has been made more fascinating 
by these discoveries, remains even more inscrutable than before. 
Of this all-pervading entity we know absolutely nothing except 
this one fact, that it can be made to undulate. Whether 
outside the influence of matter on the motion of its waves, 
ether has any effect om matter or matter upon it, is abso- 
lutely unknown, And even its solitary function of un- 
dulating ether performs in an abnormal fashion which 
has caused infinite perplexity. All fluids that we know 
transmit any blow they have received by waves which undulate 
backwards and forwards in the path of their own advance, The 
ether nndulates athwart the path of the wave’s advance. The 
genius of Lord Kelvin has recently discovered what he terms a 
labile state of equilibrium, in whict a fluid that is infinite in its 
extent may exist, and may undulate in this eccentric fashion 
without outraging the laws of mathematics. 1 am no mathe- 
matician, and I cannot judge whether this reconciliation of the 
action of the ether witb mechanical Jaw is to be looked upon as 
a permanent solution of the question, or is only what diploma- 
lusts call a modus vivend?. In any case it leaves our knowledge 
of the ether in a very rudimentary condition, It has no known 
qualities except one, and that quality is in the highest degree 
anomalous and inscrutable. The extended conception which 
enables us to recognise ethereal waves in the vibrations of elec- 
tricily has added infinite attraction to the study of those waves, 
but it carries its own difficulties with it. It is not easy to fit in 
the theory of electrical ether waves with the phenomena of 


| positive and negative electricity, and as to the true significance 


and cause of those counteracting and complementary forces, to 
which we give the provisional names of negative and positive, 
we know about as much now as Franklin knew a century anda 
half ago. 

I have selected the elementary atoms and the ether as two 
instances of the obscurity that sull hangs over problems which 
the higbest scientific intellects have been investigating for several 
generations. A morestriking but more obvious instance still is 
Life—animal and vegetable Life—the action of an unknown 
force on ordinary maiter. What is the mystcrious impulse 
which is able to strike across the ordinary laws of matter, and 
twist them for a moment fram their path? Some people demur 
to the use of the term ‘‘ vital force” to designate this impulse. 
In their view the existence of such a force is negatived by the 
fact that chemists have been able by cunning substitutions to 
produce artificially the pecvliar compounds which in nature are 
only found in organisms that are or have been living. ‘These 
compounds are produced by some living organism in the per- 
formunce of the ordered series of functions proper to its brief 
career, To counterfeit them—as has heen done in numerous 
cases—dves not enable us to do what the vital force alone can 
eflect—to bring the organism itself into existence, and to cause 
itto run its appointed course of change. This is the unknown 
force which continues to defy not only our imitation but our 
scrutiny. Biology has been exceptionally active and successful 
during the last half-century. Its triumphs have been brilliant, 
and they have been rich enongh not only in immediate result 
but in the promise of future advance. Vet they give at present 
no hope of penetrating the great central mystery. The pro- 
gress which has been made in the study of microscopic life has 
been very striking, whether or not the results which are 
at present inferred from it can be taken as conclu- 
sive. Infinitesimal bodies found upon the roots of 
plants have the proud office of capturing and taming 
for us the free nitrogen of the air, which, if we are 
to live at all, we must consume and assimilate, and yet which, 
without the help of our microscopic ally, we could not draw for 
any useful purpose from the ocean of nitrogen in which we 
live. Microscopic bodies are convicted of causing many of the 
worst diseases to which flesh is heir, and the guilt of many more 
will probably be brought home to them in due time; and they 
exercise a scarcely less sinister or less potent influence on our 
race by the plagues with which they destroy some of the most 
valuable fruits of husbandry, such as the potato, the mulberry, 
and the vine. Almost all their power resides in the capacity of 
propagating their kind with infinite rapidity, and up to this 
time science has been more skilful in describing their ravages 
than in devising means to binder them. 1 would be ungratetul 
not to mention two brilliant exceptions to this criticism. The 
antiseptic surgery which we owe chiefly to Lister ; and the in- 
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ocnlation against anthrax, hydrophobia, and perhaps some 
other diseases, which we owe to Dastenr, must be recorded as 
splendid victories over the countless legions of onr infinitesimal 
foes. Results like these are the great glory of the scientifie 
workers of the past century. Men may, perhaps, have over- 
rated the progress of nineteenth-century research in opening the 
secrets of nature; but it is difficult to overrate the brilliant 
service it has rendered in ministering to the comforts and 
diminishing the sufferings of mankind. 

If we are not able to see far into the causes and origin of life 
in our own day, it is not probable that we shall deal more suc- 
ces-fully with the problem as it arose many million years ago. 
Vet certainly the most conspicuous event in the scientific 
annals of the Jast half-century has been the publication of Mr. 
Darwin's work on the ‘Origin of Species,” which appeared 
in 1859. In some respects, in the depth of the impression 
which at made on scientific thought, and even on the general 
opinion of the world, its momentous etieet can hardly be over- 
stated. ut at this distance of time it is possible to sce that 
some of its success has been due to adventitious circumstances. 
It has had the chance of enlisting among its champions some 
of the most powerful intellects of our time, and perhaps the 
still happier fortune of appearing at a moment when it fur- 
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nished an armoury of weapons to men, who were not scien- | 


tifie, for nse in the bitter but transitory polemics of the day. 
But far the largest part of its accidental advantages was to be 
found in the remarkable character and qualincations of its 
author. The equity of judgment, the simple-minded love of 
truth and the patent devotion to the pursuit of it throngh years 
of toil and of other conditions the most unpropitious—these 
things endeared to numbers of men everything that came from 
Charles Darwin, apart from its seientific merit or literary 
charm. And whatever final value may be assigned (o his doc- 
trine, nothing can ever detract from the Justre shed upon it by 
the wealth of his knowledge and the infinite ingennity of 
his resource. The intrinsic power of his theory is shown 


at least in this one respect, that in the department 
of knowledge with which it is concerned it has 
effected an entire revolution in the methods of 
research. Before his time the study of living nature had a 


tendency to be merely statistical ; since his time it has become 
predominantly historical. The consideration how any organic 
body came to be what at is ocempies a far larger area in any 
inquiry now than the mere description of its actual condition ; 
but this question wasnot predominant—it may almnst he said to 
have been ignored—in the Botanical and Zoological study of 
sixty years ago, 

Another lasting and unquestioned effect has resulted from 
Darwin's work. He has, asa matter of fact, disposed of the 
doctrine of the immutability of species. It has been mainly 
associated in recent days with the honoured name of Agassiz, 
but with him has disappeared the last defender of it who could 
claim the attention of the world. Few now are found to doubt 
that animals separated by ditferences far exceeding those that 
distinguished «hat we know as species have yet descended from 
commion ancestors. But there is mnch lessapreement as to the 
extent to which this common descent can be assumed, or the 
process by which it has come about. Darwin himpelf believed 
that allanimals were descended from ‘'at most four or five pro- 
gemtors "—adding that ‘there was grandeur in the view that 
litc iad Ween orginally breathed by the Creator into a few 
form or ene.”” Some of his more devoted followers, like Prof. 
Hacckel, were prepared to goa step farther and to contemplate 
a eryWal a’ the probable ancestor ofthe whole fauna and flora of 
this planet, 

lu this extent the Darwinian theory has not effected the 
conque’t of Sientihe opinion ; and still less is there any unanimity 
in the acceptance ot natural selection as the soie or even the main 
agent of whe ever modifications may have led up to the exist- 
wy formset Ife. The deepest ohycurity still hangs over the 
ong of the infinite variety of life. Two of the strongest 
o yettions to the Varwinian cxplanauion appear still to retain 
all their furce, 


difficulty. 


1 think Lord Kelvin wa3z the first to point out that the | 


amount of time required hy the advocates of the theory for 
werk nz out the process they had imagined cauld not be con- 
eeded without assuming the existence of a totally different set 
of natural Jaw® from those with which we are acquainted. His 
view was not enly based on profound mechanteal reasoning, 
but at was o plain that any Jayman could comprehend st. 
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Setting aside arguments deduced from 


the resistance of 


the tides, which may be taken to transcend the lay 
understanding, his argument from the refrigeration of 
the earth requires little science to apprehend it. 


Everybody knows that hot things cool, and that according to 
their substance they take more or less time in cooling. It is 
evident from the increase of heat as we descend into the earth, 
that the earth is coolinz, and we know by experiment, within 
certain wide limits, the rate at which its substances, the 
matters of which it is constituted, are found to cool. It 
follows that we can approximately caleulate how hot it was 


so many million years ago. But if at any time it 
was hotter at the surface by 50° 1". than it is now, 
life would then have been impossible upon the 
planet, and therefore we can without much difh- 


culty fix a date before which organie life on earth cannot 
have existed. Basing himself on these considerations Lord 
Kelvin limired the period of organic life upon the earth 1oa 
hundred million years, and Prof. Tait in a still more penurious 
spirit cut that hundred downto ten, But on the other side of 
tbe account stand the claims of the geologists and biologists. 
They have revelled in the pradigality of the ciphers which they 
put at the end of the earth’s hypothetical life. Long eribbed and 
cabined within the narrow bounds of the popular chronology, 
they have exulted wantonly in their new freedom. They have 
lavished their millions of years with the open hand of a prodigal 
heir indemnifying himself by present extravagance for the en- 
foreed self-denial of his youth, Lut at eannot be gainsatd that 
their theories require at least all this clbow-room. If we think 
of that vast distance over which Darwin conducts us from the 
jelly-fish lying on the primeval beach to man as we know him 
now ; if we reflect that the prodigious change requisite to trans- 
form one into the other is made np of a chain of venerations, 
each advancing bya minute variation from the form of its prede- 
cessor, and if we further reflect that these successive changes are 
so minute that in the course of our historical period—say three 
thousand years—this progressive variation has not advanced by 
a single step perceptible to our eyes, in respect to man or the 
animals and plants with which man is familiar, we shall admit 
that for a chain of change so vast, of which the smallest 
link is longer than our recorded history, the biolo- 
gists are making no extravagant claim when they demand 
at least many hundred million years for the accomplish- 
ment of the stupendous process. Of course, if the mathe- 
maticians are right, the biologists cannot have what they 
demand, 1f, for the purposes of their theory, organic life must 
have existed on the globe more than a hundred million years 
ago, it must, under the temperature then prevailing, have existed 
in a state of vapour, ‘The jelly-fish would have been dissi- 
pated in steam long before he had had a chance of displaying 
the advantageous variation which was to make him the ancestor 
of the human race, 1 see, in the cloquent discourse of one of 
my most recent and most distinguished predecessors in this 
chair, Sir Archibald Geikie, that the controversy is still 
alive, The mathematicians sturdily adhere to their figures, 
and the biologists are quite sure the mathematicians must have 
made a mistake. 1 will not get myself into the line of fire by 
intervening in such a controversy. But until it is adjusted the 
laity may be excused for returning a verdict of ‘‘not proven” 
upon the wider issues the Darwinian school has raised. 

The other objection is best stated in the words of an illus- 
trious disciple of Darwin, who has recently honovred this city 
by his presence—I refer to Prof. Weismann. But in referring 
1o him, 1 cannot but pive, in passing, a feeble expression to the 
universal sorrow with which in this place the news was reccived 
that Weismann’s distinguished antagonist, Prof. Komanes, had 
been taken from us in the outset and full promise of a splendid 
scientific career. 

The gravest ahjection to the doctrine of natural selection was 
expressed by Weismann ina paper published afew months ago, 
not as agrecing to the objection, but as resisting it; and there- 
fare his language may he taken as an impartial statement of the 
“We accept natural selection,” he says, ‘not 
hecause we are able to demonstrate the process in detail, not 
even because we can with more or less ease imagine it, but 
simply because we must—because it is the only possible ex- 
planation that we can conceive. We must assume natural 
selection to be the principle of the explanation of the metamor- 
phoses, because all other apparent principles of explanation 
{ail us, and it is inconceivable that there could yet be another 
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capable of explaining the adaptation of organisms without as- 
suming the help of a principle of design.” 

There is the difficulty. We cannot demonstrate the process 
of natural selection in detail ; we cannot even, with more or 
less ease, imagine it. It is purely hypothetical. No man, so far 
as we know, has ever seen it at work. An accidental variation 
may have been perpetuated by inheritance, and in the struggle 
for existence the bearer of it may have replaced, by virtue of 
the survival of the fittest, his less improved competitors ; but as 
far as we know no man or succession of men have ever ob- 
served the whole process in any single case, and certainly no 
man has recorded the observation. Variation by artific/a/selec- 
tion, of course, we know very well ; but the intervention of the 
cattle breeder and the pigeon fancier is the essence of artificial 
selection, itis effected by their action in crossing, by their skill 
in bringing the right mates together to produce the progeni- 
ture they want. Butin natural selection who is to supply the 
breeder’s place? Unless the crossing is properly arranged, the 
new breed will never come into being. What is to secure 
that the two individuals of opposite sexes in the primeval 
forest, who have been both accidentally blessed with the same 
advantageous variation, shall meet, and transmit by inheritance 
that variation to their successors? Unless this step is made 
good, the modification will never get a start ; and yet there is 
nothing to insure that step, except pure chance. ‘che law of 
chances takes the place of the cattle breeder and the pigeon 
fancier. The biologists do well to ask for an immeasurable ex- 
panse of time, if the occasional meetings of advantageously 
varied couples from age to age are to provide the pedigree of 
modifications which unite us to our ancestor the jelly-fish. Of 
course the struggle for existence, and the survival of the fittest, 
would in the long run secure the predominance of the stronger 
breed over the weaker. But it would be of no use in settiag the 
improved breed going. There would not be time. No possible 
variation which is known to our experience, in the short time 
that elapses in a single life betwecn the moment of maturity and 
the age of reproduction, could enable the varied individual to 
clear the field of all competitors, either by slaughtering or 
starving them out. But unless the struggle for existence took 


this summary and internecine character, there would 
be nothing but mere chance to secure that the 
advantageously varied bridegroom at one end of the 
wood should meet the bride, who by a _ happy con- 


tingency had been advantageously varied in the same 
direction at the same time at the other end of the wood. 
it would be a mere chance if they ever koew of each other’s 
existence—a still more unlikely chance that they should resist 
on hoth sides all temptations to a less advantageous alliance. 
But unless they did so, the new breed would never even begio, 
let alone the question of its perpetuation after it had begun. 
Ithink Prof. Weismann is justified in saying that we cannot, 
either with more or less ease, imagine the process of natural 
selection. 

It seems strange that a philosopher of Prof. Weismann’s 
penetration should accept as established a hypothetical process 
the truth of which he admits that he cannot demonstrate in 
detail, and the operation of which he cannot even imagine, 
The reason that he gives seems to me instructive of the great 
danger scientific research is running at the present time—the 
acceptance of mere conjecture in the name and place of know- 
ledge, in preference to making frankly the admission that no 
certain knowledge can be attained. ‘' We accept natural 
selection,” he says, ‘‘ because we must—because it is the only 
possible explanation that we can conceive.” As a politician, I 
know that argument very well. In political controversy it is 
sometimes said of a disputed proposal that it ‘‘ holds the field,” 
that it must be accepted because no possible alternative has been 
suggested. In politics there is occasionally a certain validity in 
the argument, for it sometimes happens that some definite course 
must he taken, even thongh no course is free from objection. But 
such a line of reasoning is utterly out of place in science. 
We are under no obligation to find a theory, if the facts will 
not provide a sound one. To the riddles which nature pro- 
pounds to us the profession of ignorance must constantly be 
our ouly reasonable answer. The cloud of impenetrable 
mystery hangs over the development and still more over the 
origin of life. If we strain our eyes to pierce it, with the 
foregone conclusion that some solution is and must be attain- 
able, we shall only mistake for discoveries the figments of our 
own imagination. 
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Prof. Weismann adds another reason for | 
\ 


his belief in natural selection, which is certainly characteristic 
of the time in which we live. ‘It is inconceivable,” he says, 
“that there should be another principle capable of explaining 
the adaptation of organisms without assuming the help of a 
principle of design.” The whirligig of time assuredly brings its 
revenges. Time was, not very long ago, when the belief io 
creative design was supreme. Even those who were sapping 
its authority were wont to pay it a formal homage, fearing to 
shock the public conscience by denying it. Now the revolu- 
tion is so complete that a great philosopher uses it as a reductio 
ad absurdum, and prefers to believe that which can neither be 
demonstrated in detail, nor imagined, rather than run the 
slightest risk of such a heresy. 

I quite accept the Professor’s dictum that if natural selection 
is rejected we have no resource but to fall back on the mediate 
or immediate agency of a principle of design. in Oxford, at 
least, he will not find that argument is conclusive, nor, I 
believe, among scientific men in this country generally, how- 
ever imposing the names of some whom he may claim for that 
belief. I would rather lean to the conviction that the multi- 
plying difficulties of the mechanical theory are weakening the 
influence it once had acquired. 1 prefer to shelter myself in 
this matter behind the judgment of the greatest living master 
of natural science among us, Lord Kelvin, and to quote as my 
own concluding words the striking language with which he 
closed his address from this chair more thau twenty years ago: 
‘© have always felt,” he said, ‘‘that the hypothesis of natural 
selection does not contain the true theory of evolution, if evolution 
there has been in biology. . . . I feel profoundly convinced 
that the argument of design has been greatly too much lost 
sight of in recent zoological speculations. Overpoweringly 
strong proofs of intelligent and benevolent design lie aronad 
us, and if ever perplexities, whether metaphysical or scientific, 
turn us away from them for a time, they come back upon us 
with irresistible force, showing to us through nature the in- 
fluence of a free will, and teaching us that all living things 
de pend on one everlastiog Creator and Ruler.” 


SECTION A. 
MATHEMATICS AND PHYSICS. 


OPENING ADDRESS BY PRor. A. W. RUcKER, M.A., F.R.S., 
PRESIDENT OF THE SECTION. 


IT is impossible for a hody of English scientific men to meet 
in one of our ancient university towns without contrasting the 
old ideal of the pursuit of learning for its own sake with the 
modern conception of the organisation of science as part of a 
pushing business concern. 

We are, as a nation, convinced that education is essential to 
national success. Our modern universities are within earshot of 
the whirr of the cotton-mill or the roar of Piccadilly. Oxford 
and Cambridge themselves are not content to be centres of at- 
traction to which scholars gravitate. They have devised 
schemes by which their influence is directly exerted on every 
market-town and almost on every village in the country, 
University extension is but a part of the extraordinary multipli- 
cation of the machinery of education which is going on all 
around us. The British Association, which was once regarded 
as bringing light into dark places, is now welcomed in every 
large provincial town by a group of well-known men of science; 
and we find ready for the meetings of our Sections, not only the 
chapels and concert-rooms which have so often and so kindly 
been placed at our disposal, but all the appliances of well- 
designed lecture-rooms and laboratories. 

I do not propose, however, to detain you this morning with 
a discourse on the spread of scientific education, but you will 
forgive me if I illustrate its progress by two facts, not perhaps 
the most striking which could be selected, but especially appro- 
priate to our place of meeting. It is little more than thirty 
years since the two branches of science with which our Section 
deals, Mathematics and Physics, have been generally recognised 
as wide enough to require more than one teacher to cope with 
them in an educational institution of high pretensions and 
achievement. In 1860 the authorities of the Owens College, 
Manchester, debated whether it was desirable to create a Pro- 
fessorship of Natural Philosophy in addition to, and inde- 
pendent of, the Chair of Mathematics. 1t was thought neces- 
sary to obtain external support for the opinions of those who 
advocated this step. An appeal was made to Profs. De Morgan 


and Stokes. The former reported that a ‘‘course of experi- 
mental physics ts in itself desirable”; tne latter, that ‘there 
would be work enough in a large institution for a mathematician 
and a physicist.” 

In the end the Chair of Natural Philosophy was established, 
and the fact that -ur host of to-day, Prof. Clifton, was its first 
occupant rem/ads us how little we have advanced in time and 
how far in educational development fram the days when pro- 
positivns such as those I have cited were only accepted on the 
authority of the names of Stokes and De Morgan. 

The other fact to which I would refer is that the Clarendon 
Laboratory, in which the meetings of Section <A are to be held, 
though erected barely a quarter of a century ago, was the first 
laboratory in this country which was specially built and designed 
for the study of experimental physics. It has served as a type. 
Clerk Maxwell visited it while planning the Cavendish 
Laboratory, and traces of Prof. Clifton’s designs can he detected 
in several of our university colleges. 

Bat though our surroundings remind us of the improvement 
which has beer etfected in the equipment of our science, it would 
not be difficult to indicate weak points which should forthwith 
be strengthened. On these, in so far as they affect education, 1 
will not dwell—and that for tworeasons. In the first place, we 
meet to-day not as teachers, but as students; and, secondly, | 
think that whereas we have as a nation awoke—though Jate in 
the lay—to the importance of education, we are not yet fully 
awake to the importance of learning. Our attitude in such 
matters was exactly expressed by one of the most eminent of the 
witnesses who gave evidence before the ‘‘ Gresham Commis- 
sion.” !n his opinion the advancement of knowledge must ina 
university in London be secondary to the higher instruction of 
the youth of London. If this be so—and 1 will not now dis- 
pute itwe shall surely all agree that somewhere or other, in 
l.ondon or out of it, included in our universities or separate from 
them, there ouzht to be instituuions in which the advancement 
of knowledge is regarded as of primary and fundamental interest, 
and not as a mere secondary by-product thrown off in the course 
of more important operations. 

It is not essential that in such an institution research shonld 
be the only task. Investigation may be combined with the 
routine work of an observatory, with teaching, with the care of 
standards, or with other similar duties. It is, however, essential 
that, if the advancement of knowledge is seriously regarded as 
an end worth attaining, it should not be relegated to a secondary 
place. 

Time and opportunity must be foand for investigation, as time 

an! opportamty are found for other tasks. It is not enough to 
refer to research in a prospectus and then to leave it to be ac- 
complished at odd times and in spare moments not claimed by 
more urgent demands, Those to whom the future of the higher 
learning in England is dear must plan anid scheme to promote 
the life-long studies of men, as in the last quarter of a century 
they have struggled, with marked success, to promote the pre- 
paratory studies of boys and girls. That the assignment of a 
econdary position to research is the more popular view, and 
that the necessity for encouraging it has as yet hardly heen 
weasped hy many of those who control our modern educational 
movements ts, I fear, too true. It is therefore a mattcr forcon- 
gratulation that within the last year Oxford has establishet a 
revearch ‘legree, and has thus taken an important step towards 
gathering with n her fold workers of mature years who are able 
and wiling, not merely to gain knowledge, but to add to it. 

We may alto note, with pleasure and gratitude, that the 

*ream of priva c mun ficence bas recently been in part directed 
ty the alvancement of learning. Sir Ifenry Thompson has 
generouvy uflered a sum of £5000 to provide a large photo- 
graphic telewepe fr the National Observatory at Greenwich, 
Vhe new instrumen w to» of 26 mches aperture and 22 fee! 
6 Wehe® fixcal length, or exactly double the tinear dimensions of 
that which has Leen previoully employed. Mr. Ludwig Mond, 
tao, has added to his nsble pifts to science by the new research 
latoratone! which he + about to establish in connection with 
the | 6yal Institution. Albemarle Street is thronged with 
menveriag of great discoveries, The rewarches of Lord Kay- 
leh and the remarkable rests of Vrof Dewar’s studies of 


maser 4* low temperatures are main’ aining the great reputation 
which wm Koyal Institution hay gained in the past, and all 
Vngash ply ts will rejvice that propects of new and 


extenled uwlefa nes? are opening before it. 
Another bopefel, thongh very embarrasting fact is that the 


A. 1293, VOL. 50] 


‘attain, 


VA Rene 


[AvuGusT 9, 1894 


growth in the number of scientific workers makes it increasingly 
difficult to find the funds which are necessary for the publication 
of their work. Up to the present the author of a paper has had 
to submit it to criticism, but, when it has been approved by 
competent judges, ithas been published without ado and without 
expense to himself. This is as it should be. It is right that due 
care should be exercised to prune away all unnecessary matter, 
to reduce as far as may be the necessary cost. It will, 
however, be a great misfortune if judgment as to what 
curtailment is necessary is in future passed, not with the object 
of removing what is really supertluous, but in obedience to the 
iron rule of poverty. Apart from all other disadvantages, such 
a course would add to the barriers which are dividing the 
students of different sciences, A few lines and arough diagram 
may suffice to show toexperts what has been attempted and what 
achieved, but there is no paper so difficult to master as that 
which assumes that the reader starts from the point of vantage 
which months or years of study have enabled the author to 
Undue pruning will not make the tree of knowledge 
more fruitful, and willcertainly make it harder to climb. 

Connected also with the vast increase of scientific literature 
is a growing necessity for the put lication of vulumes of abstracts, 
in which the main results of recent investigations are presented 
in a concentrated form. [english chemists have long been sup- 
plied with these hy the Chemical Society. The Physical 
Society, though far less wealthy than its elder sister, has deter- 
mined to undertake a similartask. Weare compelle. to begin 
cautiously, but in January next the first namber of a monthly 
pamphlet will be issued containing abstracts of all the papers 
which appear in the principal foreign journals of Physics. In 
this venture the Society will incur grave responsibilities, and 1 
avail myself of this opportunity to appeal to all British physi- 
cists to support us in a work, the scope of which will be rapidly 
extended if our first efforts succeed. 

From this brief glance at what has been or is about to be 
done to promote the study of Physics, | must now turn to the 
discussion of narrower but more definite problems, and I pre- 
sume that I shall be most likely to deserve your attention if 
] select a subject in which | am myself especially interested. 

During the last ten years my friend Dr. ‘Thorpe and | have 
been engaged upon a minute magnetic survey of the United 
Kingdom, ‘The main conclusions at which we have arrived are 
about to be published, and ] do not propose to recount them 
now. Itis, however, impossible to give so long a time to a 
single research without having one’s attention drawn to a 
number of points which require further investigation, and I 
shall perhaps be making the best use of this opportunity if L 
bring to your notice some matters in the practical and theoretical 
study of terrestrial magnetism which deserve a fuller considera- 
tion than has yet been given to them. 

In the first place, then, there is little doubt that the instru- 
ments at present used for measuring Declination and | lorizontal 
Force are affected with errors far greater than the error of 
observation, 

We employed four magnetometers by Elliott Brothers, which 
were frequently compared with the standard instrument at Kew, 
These measurements proved that the instrumental differences 
which affect the accuracy of the declination and horizontal force 
measureiments are from five to ten times as yreat as the error of 
a single held observation. The dip circle which two generations 
Ago was so untrustworthy is, in our experience, the most satis- 
factory of the absolute instruments. 

In most cases these comparisons extended over several days, 
but the Astronomer Royal has described in his recent report 
ohservations made at Greenwich for two years and a half with 
two horizontal force instruments. These differ between them- 
selves, anid the discrepancy is of the same order of magnitude 
as those we have detected. 

If such differences exist between instruments of the Kew 
pattern, it is prohable that they wall be still greater when the 
inaynetometers ander investigation are of different types. 

This point has been investigated by Dr. Van Kijckevorsel, 
who live years ago visited Kew, Parc St. Maur, Wilhelmshaven, 
and Utrecht, and, using his own instruments at each place, 
compare ithe values of the magnetic elements determined by 
himself with those deduced from the sclf-registering apparatus 
of the observatory. 

The discrepancies betwecn the so-called standards, which 
were thus brought to light, were quite startling, and prove the 
necessity for an investigation as to their causcs. 
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Magneticians had long been aware that the instruments used 
by travellers should be compared at the beginning and end of a 
journey with those at some fixed ohservatory, to make sure that 
the comparatively rough usage to which they are subjected has 
not affected their indications. But Dr. Van Rijckevorsel’s ex- 
pedition first drew general attention to the fact that there are 
serious differences between the standard observatory instru- 
ments themselves. 

The importance of a careful comparison between them was 
at once recognised. Tne Magnetic Sub-Committee of the 
International Meteorological Conference, held at Munich in the 
autumn of 1891, resolved that it is ‘‘ necessary that the instru- 
ments employed for absolute measurements at the different 
observatories should be compared with each other and the 
results published.” As far as I am aware nothing has been 
done to give effect to this resolution, but the necessity for such 
an international comparison is urgent. The last few years have 
been a period of unexampled activity in the conduct of local 
magnetic surveys. To cite instances from the north-west of 
Europe only, observations have recently been made on a more 
or less extended scale in the United Kingdom, France, Ilolland, 
North Germany, and Denmark. 

It will be absurd if these surveys cannot be collated and welded 
into a homogeneous whole, because we are in doubt whether 
the indications of our standard instruments for the measurement 
of declination and dip differ by five or six minutes of arc. 

Ii, however, an official international comparison of the 
magnetic standards in use in different countries is instituted it 
is probable that only one observatory in each country will take 
part in it. 

It may fairly be left to each nation to determine for itself 
the relations between the results of measurements made in its 
own institutions, Apart, therefore, from all other reasons, we 
in England would only be able to make the best use of an 
international comparison if we had beforehand set our own 
house in order, and were able at once to extend the results of 
experiments made at Kew or Greenwich to Stonyhurst, Valentia, 
and Falmouth. 

This we are not at the present moment in a position to do, 
As far as { know nobody has ever carried a magnetometer hack- 
wards and forwards between Kew and Greenwich to test the 
concordance of the published results. During the recent survey 
single or double sets of observations have been made at S:ony- 
burst, Falmouth, and Valentia, with instruments which have 
been compared with Kew, but these measurements, though 
amply sufficient for the purposes of our research, were not 
humerous enough to serve as a firm basis for determining the 
discrepancies between the various standards, so that the exact 
relations between these important sets of apparatus are still 
unknown. 

The first point, therefore, to which I wish to draw the 
attention of the Section is the necessity for a full primary com- 
parison between the standard magnetic instruments in use at 
our different observatories. 

But, if this were satisfactorily accomplished, the question 
would arise as to whether it should be repeated at regular inter- 
vals. We have at present only a presumption in favour of the 
view that the standards which we know are discordant are 
nevertheless constant. A single instance may suffice to show 
how necessary it may be—at all events in the case of outlying 
and isolated observatories—to put this belief to the test. 

In the most recent account of the work of the observatory of 
the Bombay Government at Col:iba, the dips are discussed for 
the period of twenty years between 1872 and 1892. During 
this interval the adjustment of the agate plates upon which the 
dip ueedle rolls has thrice been modified. In 1577 the plates 
were renewed. In 1881 and 1557 the dip circle was taken to 
Pieces and rebuilt. In the intervals the dip as determined by 
several needles, but always with this circle, remained approxi- 
mately constant, but after each overhauling it suddenly altered, 
increasing by 12’ on the first occasion, by 23’ on the second, 
and by 20’ onthe third. Mr. Chambers states that he ‘‘ can 
give no satisfactory account of this behaviour of the instrument,” 
but suggests that ‘‘ the needle gradually hollows out a depression 
in the agate plates on which it rolls, and that this characteristic 
of the dip circle” has not before been discovered owing to the 
relnctance of magnetic observers to interfere with the adjust- 
ments of instruments which are apparently working well. 

I do not think that this explanation willsuffice. Dr. Thorpe 
and { employed anew dip circle in the earliest part of our 
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survey work, which has remained in accord with Kew for ten 
years. During that time the dip has been measured some 700 
times with it. This corresponds, I believe, to more than the 
amount of work done with the circle at Colaba in six years, 
which in turn is longer than some of the intervals in which the 
Colaba instruments gave results erroneous to the extent of 20’. 
1 feel, therefore, quite sure that the difficulties which have been 
experienced at Bombay are not due to any ‘‘characteristic 
[defect] of the dip circle.” But, whatever the cause may have 
been, surely the lesson is that, if such things can happen in so 
well-known an institution, it is desirable that we should take 
the moderate pains required to assure ourselves whether smaller 
—bnut, possibly, not unimportant—errors are gradually affecting 
the results at any of our observatories. 

This brings me to my next point, namely, that if we are to 
draw conclusions from the minor differences between measure- 
ments of secular or diurnal change made in the observatories, 
it is not only necessary that we should know whether the 
instruments are strictly comparable and constant, but tbe 
observations must be reduced by precisely the same methods. 

In 1886 the late Mr. Whipple drew the attention of the 
British Association to the fact that there was a systematic dif- 
ference between the diurnal ranges of declination at Greenwich 
and Kew. His results were based on the three years 1870-72. 
In 1890 two of my students, Messrs. Robson and S. W. J. 
Smith, extended the comparison to three more recent years 
(1883-6-7), and obtained results in complete accord with those 
of Mr. Whipple. 

It is well known that the average daily oscillation of the 
magnet is affected by the magnetic weather, Sabine showed 
that magnetic storms do not merely buffet the needle now io 
this direction and now in that—they affect its average be- 
haviour, so that the mean swing east and west is different 
according as we deduce it only from days of magnetic calm or 
include those of storm. 

Mr. Whipple reduced the Kew observations by two methods, 
one of which depended on the calmest days only, while the 
other included those which were moderately disturbed. Neither 
agreed exactly with the method in use at Greenwich, but the 
difference between theresultsdeiuced fromthem was so small when 
compared with the difierence between either and that obtained 
at Greenwich, that it seemed possible that the diurnal variations, 
even at these closely neighbouring places, might differ appreci- 
ably. The question whether this is so has now been answered. 
In 1890, at the resquest of the Kew Committee, the Astronomer 
Royal undertook to select early in each year five quiet days in 
each of the preceding twelve months. It was also agreed that, 
whether they adopted other methods or nat, the chief Eaglish 
magnetic observatories should determine the diurnal variations 
from these days alone. The Greenwich* and Kew observations 
for 1890 have therefore been worked up in exactly the same 
way, with the result that the discrepancy, which had persisted 
for twenty year-, has entirely disappeared, and that the two 
diurnal ranges at the two observatories are in as close accord as 
could be expected. 

If, therefore, we may judge from a single year, the cause of 
the difference lay in the choice of days. Greenwich will in 
future give us two diurnal variations, one obtained from the 
most quiet days only, the other from all days except those of 
violent storm, and in these we shall have most valuable data for 
studying the mean effect of disturbances on the diurnal varia- 
tion. 

To this satisfactory conclusion I have only one suggestion to 
add. The Astronomer Royal and M. Mascart now publish for 
the same stormy days the photographic traces by which the history 
of a magnetic storm is mapped. Is it possible for Greenwich and 
Paris also to agree in their chvice of calm days for the calcula- 
tion of the diurnal variation, so that a precise similarity of 
method may obtain not only between the English observatories, 
but between England aod France ? 

The importance of co-operation between institutions engaged 
on the same tasks having been illustrated, | am glad to be able 
to announce that another step is about to be taken in the same 
direction. For some years, in spite, 1 believe, of great finan- 
cial difficulties, the Cornwall Koyal Polytechnic Sociely has 
maintained a magnetic observatory at Falmouth, The results 
of the observations have hitherto been printed in the Journal of 

1 Sabine’s and Wild’s. 

2 The Greenwich observations for subsequent years have not yet been 
publi-hed, 
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the Society only, bat the Roval Society has now consented to 
p b’ish them in the Pr -eerin,s. Before long, therefore, the 
Kew and Falmouth records, which are already worked up in 
the same way, will be given to the world side by side. Is it 
wa much to hope that this way be the first step towards the 
production of a Hritish Magnetic Year Book, in which obser- 
vation, whose chief interest lies in their comparison, may be so 
publshe 1 as to be easily compared ? 

We owe lo private enterprise another advance of the same 
kind. The managers of the new journal Scfence Progress have 
made arranzements with the Kew Committee for the yearly 
publicaticn of atable showing the mean annual values of the 
magnetic elements as determined at the various magnetic obser- 
vatories cf the world. It will therefore in future be possible to 
get ageneral idea of the rate of secnlar change in different 
localities without searching through a number of reports in 
different languages, which can only be consulted in the rooms 
of the few societies or institauions to which they are annually 
sent, The present state of our knowledge of the secular change 
in the maynetic elements affords indeed very strong support to 
the arguments I have already adduced in favour of a com- 
parison between the instruments of our magnetic observatories. 

The whole question of the cause of this phenomenon has 
entered on a new stage. It has long been recognised that the 
earth is not a simple magnet, but that there are in each hemi- 
sphere one pole or point at which the dip needle is vertical, 
and two foci of maximnm intensity. A comparison of carlier 
with later magnetic observations led to the conclusion that 
one or both of the foci in each hemisphere is in motion, and that 
to this motion—however caused—the secular change in the 
values of the magnetic element is due. Thus the late Prof. 
Balfour Stewart, writing in 1883, says, ‘‘ While there is no 
well-e:tablished evidence to show that cither the pole of verticity 
or the centre of force to the North of America has perceptibly 
changed its place, there is on the other hand very strong 
evidence to show that we have a change of place on the part of 
the Siberian focus.” The facts in favour of this conclusion are 
there discussed. The arguments are hased, not on the results 
of any actual observations near to the focus in question, but on 
the behaviour of the magnet at points far distant from it in 
Europe and Asia. The westerly march of the declination 
needle, which lasted in England upto 1818, and the easterly 
movement which has since replaced it, are connected witha 


supposed easterly motion of the Siberian focns, which, it is | 


added, *‘ there is some reason to believe 
been reversed.”’ In opposition, therefore, to the icea of the 
rotation of a magnetic focus round the geographical poles which 
the earlier magneticians adopted, Stewart seems to have regarded 
the motion of the Siberian focus as oscillatory. 

A very different aspect is put upon the matter by a compari- 
son of the magnetic waps of the world prepared by Sabine and 
Creak for the epochs 1840 and 18So respectively. Captain 
Creak, having undertaken to report on the magnetic observations 
male during the voyage of the Chal/enger, supplemented them 
with the unrivalled wealth of recorded facts at the disposal of 
the Elydrographic Department of the Admiralty lle was thus 
able, by a comparison with Sabine’s map, to trace the general 
course of the secular changes all over the world for forty 
years, The negative results may be = shortly stated. 
There is no evidence of any motion either of magnetic pole 
or focus. The positive conclusions are still more curious. 
There are certain lines on the surface of the earth 
towards which in the interval under consideration the 
north pole of the needle was attracted. From each side 
the compass veered or backed towards them. Above them the 
north pule of dip needle moved steadily down. 

There are other lines from which, as tested by compass and 
dip circle, a north pole was in like manner repelled. The two 
Principal points of increasing attraction are in China and near 
Cape llorn; the chief points of growing repulsion are in the 
Narth of Canada and the Gulf ol Guinea. 

! am jure that my friend Captain Creak would be the first 
to urge that we \hould not generali.e too hastily from this mode 
of preventing the facts, but there can be no doubt that they 
canny be explained by any simple theory of a rotating or 
ovclllétng pair of poles. Prima fiute they suggest that the 
ecular cheoge 1s dne not so much to changes at the principal 
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magnetic points, as to the waxing and waning of the forces 
apparently exerted by secondary lines or points of attraction or 
repulsion. 

\ll down the west coast of America, close—be it noted—to 
one of the great lines of volcanic activity, north hemisphere 
magnetism has since 1840 been growing in relative im- 
portance. Near Cape Horn a weak embyronic pole is 
developing of the same kind as the well-known pole at 
the other end of the continent near Hudson’s Bay. Along a 
line which joins Newfoundland to the Cape of Good Hope, 
precisely the reverse effects have been experienced ; while in the 
Gulf of Guinea a south hemisphere pole is growing within the 
tropics. Of course | do not suggest that these secondary 
systems can ever determine the principal phenomena of terrestrial 
magnetism, or reverse the magnetic states of the hemispheres in 
which they occur, These are no donbt fixed by the rotation of 
the earth. I do, however, wish to emphasise the fact that they 
show that either secular change is due to the conjoint action of 
local causes, or that if some single agent sach as a current 
system within the earth, or a change of magnetic conditions 
outside it, be the primary cause, the effects of this cause are 
modified and complicated by local peculiarities. 

Mr. Ilenry Wilde has sneceeded in representing with ap- 
proximate accuracy the secular change at many points on the 
surface of the earth by placing two systems of currents within 
a globe, and imparting to the axis of one of them a motion of 
rotation about the polar axis of the earth. But he has had to 
supplement this comparatively simple arrangement by local 
features. Ie has coated the seas with thin sheet iron. The 
ratio between the two currents which serves to depict the 
secular change near the merilian of Greenwich fails in the 
West Indies. Thus this ingenious attempt to iniitate the 
secular change by a simple rotation of the magnetic pole sup- 
ports the view that local pecniiarities play a powerful part in 
modifying the action of a simple first cause, if such exist. I 
need hardly say that T think the proper attitade of mind on 
this difficult subject is that of suspended jndgment, but there 
is no doubt that recent investigation has, atall events, definitely 
raised the question how far secular change is either due to, or 
modified by, special magnetic features of different parts of the 
earth. 

It is possible that light may be thrown upon this point by 
observations on a smaller scale. Assuming for the moment that 
the difference in the secular changes on opposite sides of the 
Atlantic is due to a difference of local causes, it is conceivable 
that similar causes, though less powerful and acting through 
smaller ranges, might produce similar though less obvious 
differences between places only a few miles apart. For testing 
this Greenwich and Kew are in many respects wost favourably 
situated. Nowhere else are two first-clays observatories so near 
together. Differences in the methods of publishing the results 
have made it somewhat dificult to compare them, but the late 
Mr. Whipple faimisbed ine with figures for several years which 
made comparison easy. Without entering into details it may 
be sufficient to say that the declination needles at the two 
places do not fiom year to year run parallel courses, [Between 
1$So0-S2 Kew outstripped its rival, between 1885 and 158g it 
lost, so that the gain was rather more than compensated. The 
difference of the declination of the two places appears to increase 
and diminish throngh a range of five minutes of are. 

This evidence can be supplemented by other equally signifi- 
cant examples. No fact connected with terrestrial magnetism 
is more certain than that at present the rate of secular change 
of declination in this part of Kurope increases as we go north, 
This is shown by a comparison of our survey with those of 


' our predecessors fifty and thirty years ago, by M. Moureanx’s 


results in France, and by Captain Creak’s collation of previous 
observations. Yet, in spite of this, Stonyhurst, which is some 
200 miles north of Greenwich and Kew, and should therefore 
outron them, sometimes lags behind and then makes up for lost 
time by prodigious bounds, Between 1882 and 1886 the total 
secular change of declination at Stonyhurst was about 3'°5 less 
than that at Greenwich and Kew, whereas in the two years 
1890-1892 it reached at Stonyhurst the enormous amount of 
28’, just doubling the corresponding alteration registered in the 
same time at Kew. If these fluctuations are caused by the 
instruments or methods of reduction, my argument in favour 
of frequent comparisons and uniform treatment would be much 
strengthened, but, apart from the inherent improbability of 
such large differences being duc to the methods of observation, 


Aucust 9, 1894] 


NATURE 


547 


the probability of their physical reality is increased by the 
work of the magnetic survey. 

The large number of observations at our disposal has enabled 
us to calculate the secular change in a new way, by taking the 
means of observations made abont five years apart at numerous 
though not identical stations scattered over districts about 150 
miles square. The result thus obtained should be free from mere 
local variations, but as calculated for the sonth-east of England 
for the five years 1$S6-g1 it differs by nearly 5 from the change 
actually observed at Kew. 

We have also determined the secular change at twenty-five 
stations by double sets of observations made as nearly as possible 
on the same spot at intervals of several years, The results 
must be interpreted with caution. In districts such as Scotland, 
where strong local disturbances are frequent, a change of a few 
yards in the position of the observer might introduce errors far 
larger than the fluctuations of secular change. But when all 
such changes are eliminated, when all allowance is made for the 
possible inaccuracy of field observations, there are outstanding 
variations which can hardly be due to anything but a real 
difference in the rate of change of the magnetic elements, 

A single example will suffice. St. Leonards and Tunbridge 
Wells are about thirty miles apart. Both are situated on the 
Hastings Sand formation, and on good non-magnetic observing 
ground, At them, as at the stations immediately around them 
—Lewes, Eastbourne, Appledore, Etchingham, Ileathfield, 
and Maidstone—tbe local disturbing forces are very small, All 
these places lie within a district about forty miles square, at 00 
point of which has the magnet been found to deviate by 5’ 
from the true magnetic meridian. No region could be more 
favourably situated for the determination of the secular change, 
yet according to our observations the alteration in the de- 
clination at St. Leonards in six years was practically equal to 
that at Tunbridge Wells in five. It is difficult to assign so 
great a variation to an accumulation of errors, and this is only 
one amongst several instances of the same kind which might be 
quoted. 

We find, then, when we consider the earth as a whole, grave 
reason to question the old idea of a secular change caused by a 
magnetic pole or focus pursuing an orderly orbit around the 
geographical axis of the earth, or oscillating in some regular 
period in its neighbourhvod. 1t would, of course, be absurd 
to admit the possibility of change in the tropics and to deny 


that possihility in the arctic circle, but the new facts lead us to | 


look upon the earth not as magnetically inert, but as itself—at 
the equator as well as at the pole—producing or profoundly 
modilying the influences which give rise to secular change. 
And then, when we push our inquiry further, accunimlating 
experience tells the same tale. ‘The earth seems as it were 
alive with magnetic forces, be they due to electric currents or 
to variations in the state of magnetised matter. We need not 
now consider the sndden jerks which disturb the diurnal sweep 
of the magnet, which are simultaneous at places far apart, and 
probably originate in causes outside our globe. But the slower 
secular change, of which the small part that has been observed 
has taken centuries to accomplish, is apparently also in- 
terfered with by some slower agency the action of which 
is confined within narrow limits of space. Tetween Kew, 
Greenwich, and Stonyhurst, between St. Leonards and 
Tunbridge Wells, and I may add between Mahlethorpe and 
Lincoln, Enniskillen and Sligo, Charleville and Bantry, the 
measured diflerences of secular variation are so large as to 
suggest that we are dealing not with an unrufiled tide nf change, 
which, unaltered by its passage over continent or ocean, sweeps 
slowly round the earth, but with a current fed by local springs 
or impeded by local obstacles, furrowed on the surface by 
billows and ecldies, from which the magnetician, if he will but 
study them, may learn much as to the position and meaning of 
the deeps and the shallows below. But if this is the view 
which the facts I have quoted suggest, much remains to be done 
before it can be finally accepted; and in the first place—to 
come back to the point from which [ started—we want, for 
some years at all events, a systematic and repeated comparison 
of the standard instruments in use at the different ohservatories. 
That they are not in accord is certain; whether the relations 
between them are constant or variable isdoubtful. 1 constant, 
the suggestions I have outlined are prohably correct ; if variable, 
then the whole or part of the apparent fluctuations of secular 
change may be nothing more than the irregular shiftings of 
inconstant standards. 
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I cannot myself believe that this is the true explanation, but 
in any case it is important that the doubt should be set at rest, 
and that if the apparent fluctuations of secular change are not 
merely instrnmental, the inquiry as to their cause should be 
nodertaken in good earnest. 

The question is interesting from another point of view. Itvis 
now fully establi-hed tbat even where the surface soil is non-mag- 
netic, and even where geologists have every reason to believe that 
it lies upon non-magnetic strata of great thickness, there are 
clearly-defined lines and centres towards which the north-seek- 
ing pole of a magnet is attracted, or from which it is repelled. 
To the magnetic surveyor fluctuations in secular change would 
appear as variations in the positions of these lines, or as changes 
in the forces in play in their neighbourhood. 

Greenwich and Kew are both under the influence of a 
widespread local disturbance which culminates near Readiag. 
At both places the needle is deviated to the west of the normal 
magnetic meridian, and if the westerly declination diminishes 
sometimes faster and sometimes more slowly at one observatory 
than at the other, this must be, or, at all events, would in the 
first instance appear to be, due to local changes in the regional 
disturbing forces. The questions of the nature of the irregu- 
larities of secular change and ol the causes of local disturbances 
are therefore intermingled ; and information gained on these 
points may in turn be useful in solving the more difficult problem 
of world-wide secular variations. 

Two canses of regional and local disturbances have been sug- 
gested, viz. earth currents, and the preseace of visible or con- 
cealed magnetic rocks. The two theories are not mutnally 
exclusive. Both causes of the observed effects may, and probably 
do, coexist. I have, however, elsewhere explained my reasons 
for believing that the presence of magnetic matter, magnetised 
by induction in the earth’s field, is the principal cause of the 
existence of the magnetic ridge-lines and foci of attraction 
which for so many years we have been carefully tracing. [ will 
only now mention what appears to me to be the final and con- 
clusive argument, which, since it was first enunciated, has been 
strengthened by the results of our more recent work. We find 
that every great mass of basic rock, by which the needle 
is affected at considerable distances, attracts the north-seeking 
pole. Captain Creak some years ago showed that the same 
statement is true of those islands in the northern hemisphere 
which disturb the lines of equal declination, while islands in the 
southern hemisphere repel the north pole and attract the south. 
In other words, these disturbances are immediately explained if 
we suppose that they are due to magnetic matter magnetised by 
induction. The theory of earth currents would, on the other 
hand, require that round the masses of visible basalt, and round 
the island investigated by Captain Creak, currents, or eddies in 
currents, should circulate in directions which are always the 
same in the same hemisphere, and always opposed on opposite 
sides of tbe equator. For this supposition no satisfactory ex- 
planation is forthcoming, and, therefore, with all reserve and a 
full consciousness that in such matters hypothesis differs but 
little from speculation, it appears to me that the theory that in- 
duced magnetism is the main cause of the disturbance has the 
greater weight of evidence in its favour. 

If this be granted, it is evident that the positions of the main 
lines and centres of attraction would be approximately constant, 
and, so far as it is possible to form an opinion, these conditions 
seem to be satisfied. There has certainly been no noticeable 
change in the chicf loci of attraction in the five years which 
have elapsed between the epochs of our two surveys. Mr. 
Welsh’s observations made in Scotland in 1857-8 fit in well 
with our own. Such evidence is not, however, inconsistent 
with minor changes, and it is certain that as the directions and 
magnitude of the inducing forces alter, the disturbing induced 
forces must alter also. But this change would be slow, and as 
the horizontal force is in these latitudes comparatively weak, the 
change in the disturbing forces would also be small, unless the 
vertical force altered greatly. It is at all events impossible to 
attribute to this cause oscillations which occupy at most eight 
or ten years, It is possible to suggest other changes in the 
state of the concealed magnetic matter—alterations of 
pressure, temperature, and the like—to which the oscilla- 
tions of secular change might be due, but probably 
there will be a general consensus of opinion that if the 
slowly changing terms in the disturbance function are due to 
magnetic matter, the more rapid fluctuations of a few years’ 
period are more likely to be connected with earth currents. It 
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beconres, therefore, a matter of interest to disentangle the two 
c nstituents of local disturlances ; and there is one question to 
which f thins an answer m ght he obtained without a greater 
expenditure than the importance of the investigation warrants. 
Are the local variations in secular change waves which move 
from place t> place, or are they stationary Nuctuations, each of 
which is confined to a limited area beyond which it never 
travels? Thus, 1t the annual decrease in the declination is at 
one time mre rapid at Greenwich than at Kew, and five vears 
afterwards more rapul at Kew than at Greenwich, has the 
maximum of rapidity passed in the interval through allinterven- 
ing places, or has there been a dividing line of no change which 
has separated two districts which have perhaps been the scenes of 
independent variations? The answer to this question is, | take 
it, ou’side the range of our kn owledye now, but if the declination 
could be de:ermine! several times annually at each of a limited 
number of stations in the neighbourhood of London, to this 
inquiry, at all events, a definite answer would soon be 
furnished. 

There are two other lines of investigation which I hope wiil 
be taken up sooner or later, for one of which it is doubtful 
whether the United Kingdom 1s the best site, while the other is 
of uncertain issue. 

If, however, 1t be granted that the principal cause of local 
and regional magnetic disturbances is the magnetisation by tbe 
earth’s held of magnetic matter concealed below its surface, the 
question as to the nature of this material still remains to be 
solved. Is it virgin iron or pure magnetite, or is it merely a 
magnetic rock of the same nature and properties as the basalts 
which are found in Skyeand Mull? There is, of course, no «@ 
friort reason why all these different materials should not be 
active, some in one place and some in another. 

As regards the United Kingdom I have, both in a paper on 
the Permeability of Maynetic Rocks and in the description of 
the recent survey, made calculations which tend to prove that, 
if we suppose that the temperature of the interior of the earth 
1s, ata depth of twelve miles, such as to deprive matter of its 
magnetic properties, and if we further make the unfavourable 
assumption that down to that limit the susceptibility is constant, 
the forces which are observed on the surface are of the same 
order of magnitude as those which could be produced by large 
masses of ordinary basalt or gabbro. It would not, however, 
be wise to generalise this result, and to assume that in all places 
regional disturbances are due to basic rocks alone. 

We know that local effects are produced by iron ore, for the 
Swedish miners seek for iron with the aid of the magnet, and 
in sume other cases maynetic disturbances of considerable range 
are so intense as lo suggest that material of very high magneuc 
permerbility must be present. 

If the concealed magnetic matter were iron, and if it were 
present in large quantity, it is evident that the results of ex- 
periments with tbe magnetometer and dip circle might 
be supplemented by observations made with the plumb-line or 
pendulum. In sucha case the repion of magnetic disturbance 
would also be a region of abnormal gravitational attraction. 
An a count of a snygested connection between anomalies of 
these two kinds oecurring in the same district has lately been 
published by Dr. Mriteche.? 

Observations made about thirty years age by a former director 
of the Astronomical Observatory in Moscow led to the con- 
clutton that throughout two large districts to the north and 

vu of that city the plumb-line 1s deviated in upposite diree 
tyon. ‘The deflections from the vertical are very considerable, 
ant indicate a relative defect in the attraction exerted by the 
rites the neyzhbourbood of Moscow itself, and the suyyes- 
ner hag been mate that there is either a huge cavity—a bubble 
ta tee carth crust--under the town, or that the matter beneath 
tas lewe dente than that which underhes the surface strata on 
e we ata detance of ten or twelve miles. 

Vo long age as 1853, Captan Meyen mate magnetic observa- 

meow orler ro determi whether the same district is also the 
f ony M@eyrnetic irmegularity,  Ulis sta ions were hardly 

Uy nig rous ts leadto lecisive results, but the magnenc 
ave rerntty been measired by Dr Pritsche at thirty: 
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attraction running through Moscow itself, South of the town 
the disturbance again changes in direction so as to show either 
that repulsive forces are in play, or that there is another 
magnetic ridge line still further to the south. Dr. Fritsche 
thinks that these observations explain the gravitational 
anomalies without recourse to the somewhat forced hypothesis 
ofa vast subterranean cave. Tle assumes that there is a con- 
cealed mass of iron, which approaches near to the surface at 
Moscow, and al-o along two loci to the south ani north of the 
city. lle attributes the magnetic irregularities 10 the attraction 
of the central iron hill, the deflections of the plumb-line to the 
flanking masses. It is perhaps not inconceivable that such 
results might follow in a special case, but without the support of 
calculation it certainly appears that the magnetic experiments 
point to the existence of the principal attracting mass under the 
town, This is in fact the arrangement shown in the figure with 
which Dr, Fritsche illustrates his hypothesis. If this is so, the 
theory woul) Arima facie seem to require that the bob of a 
plumb-line should be attracted towards and not—as is actually 
the case—away from the centre of the magnetic disturbance. 
On the whole, then, though the coexistence of large magnetic 
and gravitational disturbances in the same place is suggestive, | 
do not think that they have as yet been proved to be different 
effects of the same hidden mass of magnetic matter. 

In a few weeks an International Geodetic Conference will 
meet at Innsbruck, at which the Royal Society will be repre- 
sented. Tt is, I believe, intended to extenl the detailed in- 
vestigation of the relations between the nature of the earth’s 
crust and the gravitational and magnetic forces to which it gives 
rise. We may therefore hope that soecial attention wilt before 
long he given to localities where both may combine to give 
information as to facts outside the range of the ordinary methods 
of geology. 

‘The second phenomenon on which more light is desirable, is 
the permanent magnetisation of magnetic rocks. It is known 
that fragments of these are strongly but irregularly magnetised, 
but that the effect of very large masses at a distance appears to 
be due to induced rather thanto permanent magnetism, ‘There 
are three questions to which | should like an answer. Are 
underground masses of magnetite ever permanently magnetised ? 
Are large areas of surface ma-ses, say a few hundred square 
yards in extent, ever permanently and approximately uniformly 
magnetised in the same sense? Is there any relation between 
the geological age and the direction of the permanent magnetism 
of magnetic rocks ? 

Inquiries such as these can only be taken up by individual 
workers, but I venture to think that the comparison of the 
observatory instruments and the fluctuations of secular change 
outside the observatories could best be investigated under the 
auspices of a great scientific society. ‘lhe co-operation of the 
authorities of the observatories will no doubt be secured, but 
it is most important that the comparison should in all cases be 
inade with one set of instruments, and by the same methods. 
Whether the British Association, which for so long managed a 
magnetic observatory, may think that it could usefully inaugu- 
rate the work, it would be improper for me in a presidential 
address to forecast. Who does it is of less importance than 
that it should be done, and | cannot but hope that the argu- 
ments and instances which | have to-day adduced may help to 
bring about not only the doing of the work, bat the doing of 
it quickly. 


SECTION B. 
CHEMISTRY, 
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‘In Oxford Schoot of Chemists." 


ly has been said, and nu doubt with trath, that few Presidents 
of Sections start writing an address without referring to that of 
their pre iecessor who held office on the last occasion when the 
Association met in the same city. By such reference each new 
President vains the advantage of many points of perspective 
and contrast; for in the interval a generation of workers has 
passed away, and the last new thing of the old meeting is the 
ancient instance of to-day. In the present case | turned to 
the Keport of 1860 with a lively hope of drawing inspiration 
from it, for my predecessor at the last Oxford mecuing was no 
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less a master of experiment and expression than the late Prof. 
Brodie. Judge of my disappointment when I found that Brodie 
had written no address at all, Whether that great man, knowing 
there were better things to do here than listen to addresses, had 
the courage to make an innovation he thought desirable in 
itself, or whether, as others say, he was but obeying the etiquette 
of the Oxford professoriate—the fact remains the assembled 
chemists went away unaddressed, and the natural spring of in- 
spiration for the address of 1894 is found dry at its source. Of 
course you will say, ‘‘ Why do you not follow such a good 
example?” 1 wish I had the courage. <\s it is, I can but 
urge the vacunm of 1860 as some excuse for the emptiness of 
the address I now present—compelled to do so partly by the 
force of fashion and the demands of the assistant general 
secretary, and (shall | add ?) partly by the gratification of hold- 
jug forth, with a little brief authority, in my old academic home, 
endeared to me personally by so many happy memories, and 
hallowed in the minds of chemists by the traditions of such great 
achievements in the science we pursue. 

I say ¢raditions advisedly, for the chemical achievements 
spoken of were largely forgotten, or put on one side as guesses 
and half-truths. No chemist here will need reminding that I 
refer to the first school of scientific chemistry, the school founded 
two centuries anda halt ago by Robert Boyle with his disciples 
Hooke and Mayow—a group whom I will venture to call ‘ the 
Oxford school of chemists.” And now that chemists are met 
together once more in Oxford it seemed to me not inappropriate 
for us to consider what this school of chemists accomplished, and 
wherein it failed, what led to the sudden growth and what to 
the decline of chemical investigation here, and what lessons for 
modern Oxford may be read in the history of that rise and fall. 

The intellectual awakening which followed the re-discovery 
of the ancient world of literature gave rise to the scientific in- 
terrogation of nature. In Italy first, and then in France, 
England, and ia Germany, the diffusion of classical learning 
broke down the ancient barriers of restraint, and developed a 
spirit of free inquiry. It was not so much tnat ignorance had 
to be dispelled, but that the right of search had to be established. 
Here and there during the middle ages some man of genius 
had arisen—learned beyond all his contemporaries, intrepid in 
the pursuit of teuth—only to be crushed by a political and 
mental despotism. The name of Roger Bacon arises at once 
in our thoughts, who from his Oxford cell sent forth that great 
appeal for experimental science that nearly converted a Pope 
of Rome and won three centuries for intellectual freedom. 
But his labour bore no fruit. I know no better index tu the 
dominant sentiment of the time than the following werds from 
a papal rescript reproving the members of an Italian university 
for scientific presumption: ‘‘ They must be content with the 
landmarks of science already fixed by their fathers, and have 
due fear of the curse pronounced against him who removeth his 
neighbour's landmark.” Under such conditions no wonder 
philosophy was ata standstill, ‘‘The same knots were tied 
and untied ; the same clouds were formed and dissipated.” ? 
The cramped philosophy of the middle ages had in alchemy a 
fitting colleague—with its mysticism, its sordid ideals, its 
trickery, and its arrogance. The revival of learning was thus 
an emancipation of the mind, and in the new freedom the 
sciences of mechanics, physics, and ¢hemistry arose. The first 
necessity for progress was enlightenment, the second was ex- 
periment ; in the year that Francis Bacon died Robert Boyle 
was born. 

The common pursuit of experimental inquiry and the need 
for constant criticism and discussion among its followers led to 
the foundation of scientific societies. Such societies, which 
have greatly influenced the progress of knowledge, sprang up 
in Plorence and Padua, in Paris and Oxford—wherever, among 
bodies of learned men, some were found in sympathy with 
natural philosophy. Among these associations the Philosophical 
Society of Oxford has played no unimportant part, and, how- 
ever much Oxford may have undervalued its work, for one thing 
all chemists are grateful, and Oxford herself may feel proud— 
that here, under her influence, first grew up the idea that 
chemistry was no mere drudge of medicine, or genii of the 
alchemist, ut a science to he studied purely for itself. 

The ongin of this Oxford Society has been well told by Dr. 
Wallis, one of its founders :— 

“About the year 1645, while | lived in London (at a time 
when, by our civil wars, academic studies were much interrupted 
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at both Universities), besides the conversation of eminen' 
divines, I had the opportunity of being acquainted with divers 
worthy persons inquisitive into natural philosophy, and par- 
ticularly of what hath been called experimental philosophy. We 
did by agreements meet weekly in London to treat and dis- 
course of such affairs; of which number were Dr. John Wilkins, 
Dr. Jonathan Goddard, Dr. Ent, Dr. Merret, Mr. Samuel 
Foster, then Professor of Astronomy in Gresham College, and 
Mr. Theodore ffaak, and many others. 

‘* These mcetings we held sometimes at Dr. Goddaril’s 
lodgings, on occasion vf his keeping an operator at his house for 
grinding glasses for telescopes and microsc»p2s ; sometimes at 
a convenient place in Cheapside, and sometimes at Gresham 
College. Our business was (precluding matters of theolozy and 
State affairs) to discourse and consider of philosophical inquities 
.... About the year 1648, some of our company being 'e- 
moved to Oxford (first Dr. Wilkins, then I, and soon after De 
Goddard), our company divided. Those in London continued 
to meet there as before, and those of us at Oxford, with Dr. Seth 
Ward (since Bishop of Salisbury), Dr. Ralph Bathurst, President 
of Trinity College, Dr. Petty, Dr. Willis (an eminent physician 
in Oxford), and divers others, continued such meetings in 
Oxford, and brought those studies into fashion there, meeting 
first at Dr. Petty’s lodgings (in an apothecarie’s house), because 
of the convenience of inspecting drugs, and, after his removal, 
at the lodgings of Dr. Wilkins, then Warden of Wadham 
College, and, afterhisremoval, at the lodgings of the Honourable 
Mr. Robert Boyle, then resident for divers years in Oxford.” 

Robert Boyle. the youngest child of the great Earl of Cork, 
was born at Lismore in 1626. His mother died when he wasa 
child. Always delicate, he was sent at twelve years of age with 
a tutor to the Continent; he remained abroad for six years. 
He studied chiefly at Geneva and at Florence, where he read 
the works of Galileo, Returning to England, in 1644, he busied 
himself with chemistry at Stalbridge, a manor in Dorsetshire 
left him by his father. On his visits to London he became one 
of the members of the ‘‘ Invisible College,” the germ of the 
Royal Society. ‘‘ Vulcan has so bewitched me,” he writes at 
the age of twenty-three, ‘‘as to make me fancy my laboratory 
a kind of elysium.” 

Drawn to Oxford in 1654, Boyle spent here the most active 
years of his life in experimental research. Of Boyle’s scientifi 
writings much has been said in extravagant praise and 
much in ridicule. Boerhaave wrote: ‘‘To him we owe the 
secrets of fire, air, water, animals, vegetables, and fossils.” 
This phrase is not more grotesque than that of a recent writer, 
who says, ‘‘Boyle’s name is identified with no great dis- 
covery.’ Dr. Johnson has very justly remarked, in a number 
of the Rambler: ‘ It is well known how much of our philosophy 
is derived from Boyle’s discoveries, yet very few have read 
the details of his experiments. His name is indeed reverenced, 
but his works are neglected.” It is, indeed, rather hard 
to read through one of Boyle’s papers, even in the abridged 
form, ‘Though clear, they are discursive. The writer cannot 
rid himself entirely of the essences and qualities of the alche- 
mists; and it is only when we compare these records with 
the works of Van Helmont, his immediate predecessor, that we 
recognise the enormous advance that has been made by Boyle. 
I must pass over his physical work on the elasticity of the air. 
It must suffice to say that he established by most careful ex- 
periment the law which is known by his name—that the volume 
of a given mass of air varies inversely as the pressure upon il. 
Ile determined the density of the air, and pointed out that 
bodies altered in weight according to the varying buoyancy of 
the atmosphere. One of his most important chemical papers— 
certainly the one most frequently cited—is ‘* The Sceptical 
Chemist,” published anonymously in 1661. I will attempt the 
briefest account of it. The opening words of the dialozue strike 
the keynote of the whole :— 

‘Notwithstanding the subtle reasoning; of the Peripatetics 
and the pretty experiments of the Chymists, | am so dilfident as 
to think that, if neither can produce more cogent arguments 
than are usually given, a man may reasonably doubt as to the 
numher of those material ingredients of mixed bodies which 
sume call elements and others principles.’ Ile proceeds, 
through the mouth of one of the supposed dispurants, to 
attack the doctrine of the three elements, the ¢ria prima of 
the alchemists—sulphur, mercury, and salt. ‘* There are 
some bodies,” he says, ‘from which it has not yet been made 
to appear that any degree of fire can separate either salt, or 
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sulphur, or mercury, much less all the three. Gold is the 
most obvious instance. It may be heated for months ina far- 
nace without losing weizht or altering in character, and yet one 
of its supposed constituents is volatile and another combustible. 
Neither can water or solvents separate any of the three princi- 
ples from ¢ Id; the meal may be adie? fo, and so brought 
into sol tion and in‘o crystalline compounds, but the gold 
Jfarticles are present all the time ; and the metal may be reduced 
tothe same weight of yellow, ponderous, malleable substance 
it was before its mixture.” 
earlier chemists had made hetween calcination in the open air 
aad distillation in retorts; he shows that in compounds, ¢. 7. 
copper nitrate, the particles retain their nature, although dts- 
gui-ed, in the combination, for the nitric acid may be separated 
by hea’, the copper by precipitation. But the sceptical chemist, 
though pouring ridicule on the ¢(rta prima, could not but admit 
the power of water to produce organic substances. Ile quotes 
Van ILelmont’s famous experiment of growing ashoot of willow 
in baked earth moistened with distilled water, aod he repeats 
the experiment in various forms. Ignorant of the existence of 
carbonic acid in the air (discovered a century later by I3lack), 
he is driven to conclude that the plant is fashioned out of the 
pure water. [ut he rejects the doctrine—as old as Thales and 
as modern as Van Helmont—that water is the foundation of all 


thirgs. M. de Kochas had publi-hed a remarkable experiment on 
water. By artificial heat, by graduations of coagulations and con- 


gelations, he had turned it into earth which prodaced animals, 
vegetables, and minerals. The minerals began to grow 
and increase, and were composed of much salt, little sulphur, 
and less mercury ; the animals moved and ate, and were com- 
posed of moch sulphur, little mercury, and less salt. ‘' I have 
some suspicions,” says Boyle, ‘*concerning this strange rela- 
tion; though as for the generation of living creatures, both 
vegetable and sensitive, it need not seem incredible, since we 
find that our common water, which is often impregnated with a 
variety of seeds, long xept ina quiet place, will putrefy, and 
then, too, produce moss and litle worms according to the 
pature of the seeds that were lurking in it.” 

1 will give two short quotations from the ‘‘ Sceptical 
Chemi-!."" which show the anthor at his best and his worst. 
In the first he is discussing the nature of chemical combination 
between elementary particles: ‘‘There are clusters wherein 
the particles stick not so close together, but they may meet with 
corpuscles of another denomination, disposed to be more 
closely united with some of them than they were among 
themselves ; and in such case two corpuscles thus combining, 
losing that shape, size, nr motion upon whose account they 
exhibited such a determinate quality, cach of them really 
ceases to be a corpuscle of the same denomination as 
it was before; and from the coalition of these there may 
result a new body, as really one as either of the corpuscles 
before they were confounded. If you dissolve minium 
in gool spirit of winegar and crystallise the solution, you 
hall not only have a saccharine salt exceedingly different from 
both 1ts ingredients, bat the union is so strict that the spirit of 
vinegar seems to be destroyed . . . for there is no sourness at 
all, but an admirable sweetness to be tasted in the concretion.” 
In this passage we can distinctly see the germ of the modern 
theory of chemical atfinity uniting atoms into chemical com- 
pounds. In the second quotation Buyle is arguing that fire is 
not enly an analyser of mixtures, but compounds the ingredients 
of bodies after a pew manner; mercury, for instance, may be 
ture] into a liquid, from which the mercury cannot be re- 
duced again, and consequently is more than a ‘'disguise ” of 
it. "lwo friend, uf mine,” he says, ** both of them persons of 
unsuspected cre lit, have solemnly assured me that after many 
trials they made te relace mercury into water, they once, by 
several cohpbation), reduced a pound of quicksilver into almost 
a pound of water, an! this without the addition of any sub- 
stance, but only by orging the mercury with a fire skilfully 
manage. ITence tt apperrs that by means of fire we may obtain 
from a mixed boly what dul not pre-exist therein.” Boyle has 
sometimes been charged with creclulity, and chemists who know 
how mereury has a way of disappearing without leaving even its 
weight of water behind will smile to hear that the persons of 
unsufperted credit responsible for this experiment were *'the 
one a poy ician, the other a distinguished mathematician.” 

Joyle s writings contain the record of numerous important 
chemical obvervations, eg. the synthesis of nitre, and the pre- 
paration of nitric acid by the distillation of nitre with oil of 


MO) 12939, 50] 


He points out the confusion which | 


WALrORE 


[AucusT 9, 1894 


vitriol. He discovered several of the delicate tests we still use, 
e.g. solution of ammonia as a test for copper, silver nitrate as 
a test for chlorides, gallic acid as a test foriron. But I wish 
especially to refer to the work done by Boyle on the air and its 
relation ta combustion. The air, according to him, was com- 
posed of three different kinds of particles : (1) exhalations from 
water and animals ; (2) a very subtle emanation from the earth's 
magnetism, which produces the sensation of light; and (3) a 
uid compressible and dilatable, having weight, and able to 
refract light. Jt is this third portion of air which plays an 
active part in many chemical operations, Like Van Ilelmont, 
Boyle recognised differences in gases, but did not distinguish 
them as being something different in kind from air. Tle pre- 
pared hydrogen by the action of hydrochloric and sulphuric 
acids on iron, but his chief concern was to show that the new 
gas was compressible and was dilatable by heat ; in other words, 
that it was really aér. Elis observations are worth quoting ; 
tbey contain, I believe, the first undoubted description of 
hydrogen, and the first method devised for collecting and 
examining freshly prepared gases. 

‘Waving provided asaline spirit . . . exceedingly sharp and 
piercing, we put into a vial a convenient quantity af filings of 
steel, purposely filed from a piece of goad steel. This metal- 
line powder being moistened with the menstruum was after- 
wards drenched with more, whereupon the mixture grew very 
hot, and helched up copious and stinking fumes. . Whence- 
soever this stinking smoak proceeded, so inflammable was it, 
that upon the approach of a lighted candle it would readily 
enough take fire, and burn with a blewish and somewhat 
greenish flame at the mouth of the viol ; and that, though with 
lite light, yet with more strength than one would* easily 
suspect.” ! 

And again: ‘* We took a clear glass vial, capable of contain- 
ing three ounces of water, with a long cylindrical neck ; this we 
filled with oil of vitriol, and fair water, of each alike quantity, 
and casting in six small iron nails we stopped the mouth of the 
glass, and speedily inverting it, we put the neck of it into a 
wide-mouthed glass with more of the same lipuor in it... « 
And soon alter we perceived the bubbles, produced by the 
action of the menstruum upon the metal, ascending in swarms 5 
by degrees they depressed the tiquor till, at length, the substance 
contained in these bubbles possessed the whole cavity of the 
vial. And for three or four days and nights together the cavity 
of the glass was possessed by the air, since by its spring it was 
able for so longa time to hinder the liquor from regaining it 
former place. Just before we took the vial oat of the othe 
glass, upon the application of the warm hand to the convex part 
of the glass, the imprisoned substance readily dilated itself like 
air, and broke through the liquor in several succeeding 
bubbles.” 

The importance of this experiment will he evident when we 
consider that Van Ilelmont had declared that gases could be 
made artificially in many ways, but could not be caught and 
held in vessels.” ; 

Armed with the air-pump which he had so greatly impraved, 
Boyle in 1660 began many experiments on combustion, which he 
afterwards published under the title *‘ New Experiments touch: 
ing the Relation betwixt Flame and Air.” In these researche: 
he shows that sulphur will not barn when the air is remov d. 
The sulphor was lowered on to a hot iron plate in a receivel 
made vacuous by the pump ; it smoked, but did not ignite. On 
allowing a little air to enter ‘divers little flashes could bi 
seen”: these were extinguished on sucking out the air again, 
A candle flame and a hydrogen flame under a receiver were 
wradually extinguished when the air was pumped away, On 
the other hand, on dropping punpowder on to a hot iron plate 
in vacuo there appeared ‘fa broad blue tame like that 
brimstone, which lasted so very long we could not but wonder 
at it’; and fulminating gold detonated 7 vacuo when heat 
by a burning glass, or when dropped on heated iron, Gun- 
powder also he found to burn under water, Ile is driven to the 
conclusion ‘* that flame may exist without air.” Tut it may be 
supposed that air is mechanically enclosed in the crystals of 
nitre—''in its very formation the corpuscles may intercept store 
of little aereal particles. . . . According to this surmise, 
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1 Onthe Difficulty of preserving Flame without Air,” 1672. a 

2 “Gas, vasis incoercible, floras im accem prorumpit.” = Os tis Medicine. 
The epithet “ sytvestre “ was applicd by Van Helmontto all artiticialy pres 
pared gases, tle meant by it’ untameable ” and '* non-condensible ’— 
“quod in corpus c ogi non potest visible.” 
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though our mixture burns under water, yet it does not burn 
without air, being supplied with enough to serve the turn 
hy the numerous eruptions of the aereal particles of 
the dissipated nitre.” Ilowever, he ‘“‘removes this suspicion ” by 
obtaining nitre crystallised 7x vacwo. [le then suggests the 
possibility of the nitre supplying ‘‘ vehemently agitated vapours ” 
which are no true air, hut being exceedingly rarefied by the 
fire ‘‘ emulate air.” Doyle never grasped the true function of 
air in combustion, [From his later experiments on the calcina- 
tion of metals he drew the same coaclusion that we find in the 
**Sceptical Chemist,” namely, that igneous particles combine 
with other corpuscles to form new bodies. And yet he saw 
there was a real connection between air and fire. In his tract 
on Artificial Phosphori, Boyle showed that a piece of phos- 
phorus sealed up in a glass vessel gradually lost its light. ‘‘ It 
seems,” he wrote, ‘‘that the air included with the phosphorus 
either had some vital substance preyed upon thereby, or else 
was tamed by the fumes of the phosphorus and rendered at 
length unfit to continue the particular flame of our noctiluca.” 
The genius of Robert Hooke was in sharp contrast with that 
of Boyle. Quick, restless, imaginative, he sprang from dis- 
covery to discovery. 
of invention, he Jacked the steady purpose of Boyle, the calm 
judgment and completeness of Newton—his two great scientific 
contemporaries. It might be said of Hooke, as was said of a 
great poet, he touched nothing he did not strike fire from ; and 
some would add that his touch had the same effect on persons 
ason things. We can hardly name a discovery of this age 
which Ilooke had not in part anticipated and claimed as his 
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saltpetre is a menstraum .. . that abounds more with these 
dissolvent particles. 

“Tt seems reasonable to think that there is no such thing as an 
element of fire, . . . but that that shining transient body which 
we call flame is nothing else but a mixture of air and volatile 
parts of combustible bodies, which are acting upon one another 
whilst they ascend ; whichaction . . . does further rarifie those 
parts that are acting or are very near them, whereby they, 
growing very much lighter than the heavy parts of that men- 
struum they are more remote, are thereby protruded and drivea 
upwards.” 

Hooke quotes no other experiments in support of his theory 
of flame. He states that he has made many; he has, however, 
only time ‘‘to hint an hypothesis,” which, if he is permitted 


Opportunity, he will ‘prosecute, improve, and publish.” Some 


years later he returned to his snbject of flame in his tract called 
‘*Lampas,” published in 1677. ‘‘The flame, as I formerly 
proved, being nothing but the parts of the oyl rarified and 
raised by heat into the form of a vapour or smoak, the free air 
that encompasseth this vapour keepeth it into a cylindrical 
form, and by its dissolving property preyeth upon those parts 
of it that are outwards, . . . producing the light which we 


| observe ; but those parts whick rise from the wick which are 


own, Like a prospector in a newly discovered mining district, he | 


hurried from spot to spot, pegging in his claims and promising 
toreturn to work out the ore. And what rich lodes he struck ! 
The particular claim we are concerned with here isthe discovery 
of the relation between air and flame. In 1665 Hooke pnb- 
lished in’ the ‘‘ Micrographia ” a description of flame and the 
phenomena of combution which in my judgment has never been 
surpassed. How far he was indebted to Boyle will appear 
directly. 

Born in 1635, Ilooke spent five years at Westminster School, 
then under Dr. Busby, and proceeded to Christ Church in 
1653. At school and college it,is related of him that he devoted 
his time to designing flying machines. These mechanical in- 
ventions attracted the notice of Dr. Wilkins, Warden of Wad- 
ham, and a leading member of the Philosophical Society. This 
led to his introduction to Dr. Willis, to whom he became as- 
sistant in chemistry and natural philosophy. Willis recommended 
him to Boyle, whose assistant he became. His first work in 
Boyle's laboratory was the construction of the improved air- 
pump. In 1662 Boyle obtained for him the position of curator 
of experiments in the London Society, soon to be knowr as the 
Royal Society. Hooke was thus Boyle’s assistant when those 
experimeats on combustion I have described were being carried 
on. Among other experiments made by Boyle were some on 
the distillation of wood in retorts. 

“Viaving sometimes distilled such woods as box, whilst our 
caput mortuum [t.e. the residue] remained inthe retort it con- 
tinued black like charcoal, though the retort were kept red hot 
in a vehement fire; but as soon as ever it was brought out of 
that vessel into the open air the burning coals would degenerate 
or fall asunder into pure white ashes..”! [Hooke saw the experi- 
ment and a new light flashed on him, ‘‘From the experiment 
of charring coals,” he writes ‘‘(whereby we see that, notwith- 
standing the great heat, the solid parts of the wood remain, 
whilst they are preserved from the free access of the air, undissi- 
pated) we may learn that which has not been published or 
hioted, nay, not such much as thonght of by any; and that in 
short is this :— 

“That the air is the universal dissolvent of all sulphurons 
{z.e. combustible] bodies. . . . 

“* That this action of dissolution produces a very great heat, 
and that which we call fire. 

** That this action is performed with so great a violence, and 
does so rapidly agitate the smallest parts of the combustible 
matter, that it produces in the diaphanous medium of the air 
the action, or pulse of Light. 

“That this dissolution is made by a substance inherent and 
mixed with the ai, that is like, if not the very same with, that 
which is mixed in saltpetre. 

** That the dissolving parts of the air are but few . . . whereas 
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in the middle are not turned to shiniag flame till they rise 
towards the top of the cone, where the free air can reach aad 
so dissolve them. With the help of a piece of glass anyone 
will plainly perceive that all the middle of the cone of flame 
neither shines nor burns, but only the ontward superficies 
thereof that is contiguous to the free and unsatiated air.” 

What is practically the same theory of flame was worked out 
experimentally by John Mayow, Fellow of All Souls: this was 
published a few years after the ‘* Micrographia.” 

But Mayow went:further, and distinctly showed the dual 
nature of the air, One constituent of air, the nitre air, is con- 
cerned in respiration and combustion ; the other will neither 
support flame nor animal life. The ideas, the names, proposed 
by Hooke and Mayow are so exactly similar that it is impos- 
sible to imagine that the work was done independently. The 
two were working at the same time at Oxford, and Mayow, 
having been an undergraduate at Wadham under Dr. Wilkins, 
became the pupil of Willis. Yet Mayow nowhere mentions 
Hooke’s name. A writer in the ‘Dictionary of National 
Biography”? has shrewdly observed that Hooke has brought 
no charge of plagiarism against Mayow, and even proposed 
him for the Royal Society four years after the publication of the 
‘¢ Five Tracts.” Knowing what we do of Hooke’s jealousy, it 
seems exceedingly unlikely that Mayow was merely working 
out Hooke’s ideas. It seems to me probable that Hooke and 
Mayow worked together uader Bayle between 1650 and 1662 ; 
that in Boyle’s laboratory they saw and assisted in the experi- 
ments which led them jointly to their theory ; that Hooke, busy 
with other work ia London, published the hypothesis in 1665 
without further verification : and that Mayow in Oxford sys- 
tematically worked throngh the experiments on which he based 
his conclusions. 

Let me briefly show what the experiments were on which 
Mayow relied. Combustible bodies will not burn in the 
vacuous receiver of Boyle’s air-pump; they will burn zz vacuo 
or under water when mixed with nitre. There is, therefore, 
something common to air and to nitre which causes combustion. 
The fiery particles in air and in nitre both form oil of vitrio] by 
their union with sulphur; they both form iron vitriol by their 
union with pyrites. Rust of iron is produced both by the air 
and by acid of nitre ; the acids of sugar and honey are formed, 
and wine is soured in the same way. The nitre-air (spiritus 
nitro-aereus), the supporter of combustion and the acid pro- 
ducer, is therefore the same chemical substance whether it exist 
in the gaseous form in air or is condensed in saltpetre. 

Mayow heated a weighed quantity of antimoay by means of a 
burning glass, and found it increased in weight during the cal- 
cination ;* the calcined antimony, he adds, has the same pro- 
perties as the body prepared by heating antimony with nitric 
acid ; it is impossible to conceive, he says, whence the increase 
in weight arises except by the fixation of the particles of nitre- 
air during the heating. 

The nitre-air does not make up the whole of the air, but only 
its more active and subtle part, for a candle under a glass will 
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cease to barn while there is still plenty of air left. The experi- 
ment by which Mayow shows this is so important that I will 
quote his words -— 

“ Leta lighte? can l'e be so placed in water that the burning 
wick shall rise about sx fingers’ breadth above the water ; then 
let a glass vessel of suiticient height be inverted over the caadle. 
Care must be ‘aken that the surface of the water within the 
glass shal! ¢ equal in height to that without, which may be 
dene Ly including one leg of a bent syphon within the vessel 
while the “ther opens ontside. The object of the syphon is 
that the air, enclosed by the vessel and compressed by ils 
immersioo into the water, may escape throngh the hollow 
syphon. When the air ceases to issue, the syphon is imme- 
diately withtirawn, so that no air can afterwards get into the 
alass. Ina <hort time you will see the water gradually rising 
into the vessel while the candle still burns.”” 

In other experiments he burnt camphor and sulphur sup- 
ported on a shelf in the inverted vessel. The water rose, he 
says, because, owing to the disappearance of the fire-air, the 
air left could not resist the pressure of the atmosphere outside. 
When the combustibles were extinguished it was impossible to 
kindle them again by means of the sun’s rays concentrated on 
them by a burning glass. The residual air was no more able 
to support combustion than the vacoum of Boyle’s engine. 
Again, the respiration of animals in the closed space was 
shown to diminish the air, and to render it incapable of sup- 
porting combustion ; the fire-air was as necessary (or life as for 
flame. The larger portion of the air was something entirely 
different from fire-air, and incapahle of supporting life or com- 
bustion, 1 believe this to be the first definite statement fonnded 
on experiment that the air is composed of two distinct gases. 

I have given the tndamental facts in chemistry we owe to 
Mayow ; the limits of his work are sufficiently obvious. Ife 
detected the existence of what we call oxygen gas in the air, 
and demonstrated some of its most remarkable properties. Ife 
did not tsolate the gas, or show what became of it in combus- 
tion; be did not always distinguish between the gas itself and 
the heat produced by its action. But the advance he made was 
extraordinary—not so much in the conclusions he drew as in 
the experiments and arguments he founded them on. Com- 
pare him for a moment with another writer who had previously 
expressed similar views concerning the calcination of metals. 
Jean Rey, of Perigourd, a witty and shrewd physician, pub- 
lished in 1630 a series of essays attribnting the increase in 
weight of metals on calcination to the fixation of the air. 
**When asked,” he writes, ‘‘why tin and lead increase in 


weight on calcination, | reply and gloriously maintain that this , 
increase comes fron the air, which is thickened and made | 


heavy and adhesive by the long and continued heat of the 
furnace. This air mingles with the calx and at- 
taches itself to the smallest particles.” he reply is 
good, hut the reasons that gloriously maintain it are 
net altogether conclusive. I can only give two of them: 
(1) The tr Aas wetght.—This is shown by the increase in 
vellicity if heavy bodies falling to the earth, because as the body 
approaches the earth it subtends a wider angle from the centre 

{the earth, and receives more shocks from the particles of air. 
Again, although the airappears to weigh nothing on the balance, 
this is beca se we weigh it in the air; it loses its weight, just as 
water weg) ® nothing in water. Fire has weight too, and should 
we ever !nlourselves ina region where fire tsthe predominant 


elemen’, w# shall he able to prove the statement in the same 
way. (2 retin Cicen and mike air hea y.—Stand a cannon 
upright pet ared-hot ball into it. You mast admit that the 
air io whe gan i, so small in quantity that it will be heated 


to the safe temperature as the ball. Nevertheless you can hold 
your hat ieehe mouth of the gunat first, but ina short time you 
caynot dd» . Ne! thet the air has got hotter, it is cooling all 
the time; m1 bewulé the a'r is thickened. Now if you drop a 
feeve of weel into th mith, it wall not descend, and if you 
pothitin, at will cone up again, proving the air is heavier. 
Lately, the air ts @een to tr mble over the month of the gun, 


end ole fern through it are blurred. This is due to the 
hy Seni, @ canner be d a mation of the air ; ‘ for T see,” 
ho ye ‘a Wlys bevaty quite dittinctly through the air she 
terere wit her fab." 
Prova shat has been stated tt will be elear that the Oxford 
chuel of ¢ Vemittry was a ee of rowers. Loayle gave no 
infin nin the onl mary eense; ani, indeel, had no official 
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connection with the University, But that he thought instruetion 
in chemistry should be given in the University is obvious from 
the fact that he brought over a chemist from Strasburg, and set 
him up asa lecturer with rooms next his own and the use of his 
laboratory. Of these lectures we find a qnaint acconnt in 
Anthony Wood's diary :— 

‘f An, Dom. 1663. 

‘« Began a course of chemistry under the noted chemist and 
rosicrucian, Peter Sthael, of Strasburg, brought to Oxon. by the 
hon. Mr. Rob. Boyle, an. 1659. Ife took to him scholars in the 
hoase of John Cross next on the w. side to University Colle 
The club consisted of to at least, whereof Francis Turner of 
New Coll. was one, Ben Woodroff of Ch. Ch. another, and 
John Lock of the same honse, afterwards a noted writer. This: 
John Lock was a man of turbulent spirit, clamorous and never 
contented. The clnb wrote and took notes from the mouth of 
their master, who sat at the upper end of the table, but the said 
J. Lock scorned to do it ; so that while every man besides were 
writing, he would be prating and troublesome. After the 
beginning of the year 1663 Mr. Sthael removed his elaboratory 
to a draper’s house, called John Bowell, afterwards mayor of 
the city, sitnmate in the parish of All Saints. Ife built his 
elaboratory in an old halt in the back, for the house itself bad 
been an ancient hostle ; therein A. W. and his fellows were in- 
structed. The chemical club concluded, A. W. paid Mr. 
Sthael 30 shill: having paid 30 shill: beforehand. A. W. got 
some knowledge and experience, but his mind still hung after 
antiquities and musick.” 

In spite of Boyle's private position, his blameless life, his de- 
voutness, and his charity, his work aroused bitter animosity in 
Oxford, He was attacked in the University pulpit, in public 
orations, in private squibs; his theories were deseribed as 
destructive of religion, his experiments as undermining the 
University. Mut what chiefly drew the indignation of his 
opponents was that he, a gentleman by birth and fortune, 
should concern himself with low mechanical arts. Against 
these attacks Bayle replied with irresistible logic. Tis vindi- 
cation of the nobility of scientific work constitutes one of his 
greatest claims on our gratitude. 

Boyle left Oxford in 1668. Mayow died in 1679. 
Anthony Wood informs us that ‘‘the Oxford elaboratory was 
quite finished"; but the impulse given to the study 
Chemistry in Oxford gradually died out. I do not know 
the history of the Chair of Chemistry in Oxford (if there 
was one) in tbe eighteenth century. Richard Frewin, of 
Christ Church, is described as Professor of Chemistry in 
1708. Ife does not seem to have taken himself too seriously 
in this capacity. Uffenbach, who visited Oxford in 1710, 
says he found the stoves in fair condition, but everything 
else in the laboratory in dirt and disorder, MFrewin himself was 
elected Camden Professor of Ancient Iistory in 1727. le 
seems to have thrown hitaself into his new work with greater 
ardonr; for Hearne relates that, on his election, he at once 
bought one hundred ponnds’ worth of bnoks in chronology and 
history to fit himself for his duties. For a companion picture 
to this we may glance at the appointment in 1764 of Richard 
Watson (afterwards Bishop of Llandaff) to the Chair o 
Chemistry at Cambridge, which had been founded in 1702. 
Dr. Wat-on, we are told, knew nothing at all of chemistry + 
had never read a syllable nor scen a single experiment on the 
subject. On his clection he sent to Paris for an “operator,” 
and set to work in his laboratory. In fourteen months he 
hegan to lecture to a large audience, 

But Watson at Cambridge was succeeded by Wollaston. 
We had to wait till Brodie for a successor to Boyle. 


Hl. 


We have seen what a vigorous effort Chemistry made to plant 
itself in Oxford in the seventeenth century. If the soil had 
been prepared the roots must have struck deep. But the 
University paid little heed, and after a few years of prodigal 
growth the plant withered and died out. It would seem 
that the positions are reversed at the present day. The 
University spends large sums for supervision and appliances $ 


the young plants are brought here and nurtured at great 
expense, but the fair blossnms produce little fruit. 
i.ven our best friends admit that the results are some: 


what disappointing. If these are the facts—and I speak 
az one who shares the responsibility for the present con- 
dition of chemistry here—it is the duty of those concerned 
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4o speak out; and 1 can conceive no more fitting oppor- 
tunity than the present for pointing out some of the causes that 
appear to hinder our growth. Let no one think I wish to dis- 
parage the University. 1 should be the last person to do so. I 
‘owe to my old college the opportunity, the help, and the 
example which made me a chemist, and gave me an interest in 
life. 1 only wish to see more general the advantages it was my 
luck to meet with in Christ Church. 

Chemistry in modern Oxford is accorded a place side by side 
with older studies, No one can complain that scholarships are 
not offered broadcast, that money has not been freely given for 
laboratories ; and yet I think the student does not feel around 
him the atmosphere in which an experimental science should he 
cultivated. We see Chemistry endowed and extended, we do 
not see it respected by the bulk of students and of learned men, 
In my undergraduate days a rhyme was current here ([ think it 
was coined in Cambridge—the Parnassus of parodies) expressing 
views which were undoubtedly held concerning the claims of 
chemistry as a subject for a degree. One verse ran—it was 
from the Lamentation of a would-be Bachelor— 

"Tl thought to pass some time before, but here, alas, Iam, 
Having managed to be plucked in every classical exam. 
I cannot get up Plato, so my reverend tutor thinks 
t had better take up Chemistry, which is commonly called ‘Stinks. 

I do not quarrel with the versifier (except as a poet), 1 do not 
even quarrel with the reverend tutor, whose opinion of us is 
obviously small, becanse I do not think myself that Chemistry 
as it istaught is a very good subject for a degree. Still less is 
it a subject which we should allow to monopolise the schoolboys’ 
time. While holding strongly that the elements of Physics and 
Chemistry form a necessary part of a liberal education, I believe 
we have made two mistakes with regard to the teaching of 
science. We have by our science scholarships encouraged too 
early specialisation at school; we have overodurdened our 
undergraduates here with a multitude of facts they cannot 
retain. A hoy specialises for two years at school; he learns 
a prodigious array of facts from the latest text-book, and 
also acquires some skill in the art of quickly reproducing 
what he has learnt. Ile wins a science scholarship, We then 
tell him he must go back to, or begin, the study of the 
-classical languages we look on as essential for our degrees. By 
a certain time he must reach a certain (rather low) standard, or 
his scholarship lapses. IIe learns that it is advisable to get 
assistance from those who have made a special study of prepar- 
ang candidates for pass examinations. Ele crams; or he goes 
toa crammer and is crammed. Let us suppose, as is usually 
the case, that the obstacle is Greek. 1 will not deny that the 
‘standard of Greek demanded may imply some important dis- 
cipline at school, and some real culture of the mind, provided 
the instruction given is on wholesome lines and forms part of a 
liberal course. Got up in a hurry as it too often is, solely with 
the object of passing, it means time and effort wasted and worse 
than wasted. It is of no value in itself, for it is forgotten in less 
time than it took to acquire; and it gives the student the first 
pernicious taste of that superficiality and false knowledge it 
sheuld be our special aim to remove. Is it not desirable that 
scholarships shonld he the reward of progress and ability 7 
the general suljects of school educatiot among which the 
elements of science should have a place? The brightest and 
Most persevering boys would come to the University, and there 
make choice of the special course they wished to pursue. 

Mv second complaint is that we teach too many facts. They 
‘are not all important. After three or four years’ steady accu- 
mulation our men go into the schools walking dictionaries of 
chemistry, larents not unnaturally think that their sons, after 
four years of college training, should be fit to take responsible 
places wherever chemists are in demand. But manufacturers, 
as arule, do not care for University graduates. I cannot blame 
them. We cannot puarantee that the men we send out with 
honours in Chemistry can attack a new problem, can work out 
New processes, can prepare new dyes. German manufacturers, 
On the other hand, Ave/er a University graduate, for they have 
in their degree a guarantee that the student has successfully 
attacked some unknown problem, and added to the store of 
knowledge, 

The influence of science on the nation’s industry has been 
tecognised and insisted on by those who can make their voices 
heard. The country has at length awakened to the fact that 
Something is wanting, and cries out for ‘Technical Instruction. 
Atis not afraid of spending money: indeed, many well-meaning 
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bodies are spending—and in some cases I fear, wasting —money 
with a prodigal hand, And what, after all, is the great need ? 
Speaking for the subject I know best, I say unhesitatingly that 
we want scientific chemists who can and will make discoveries ; 
we want men trained, not only in what bas been done, but 
taught how to set about winning new knowledge. The 
Universities, I urge, should teach the art of research. This is 
what is wanted, and this, as all experience shows, is what the 
Universities can do better than anyoneelsc. And noexorbitant 
amount of time need be demanded for this purpose. If the 
student has learnt the elements of science at school, three years 
at most should suffice forthe preliminary degree course. The 
graduate, armed with the necessary manipulative skill, 
would then start research work nader proper guidance as 
the second and more valuable portion of his University 
training. And here the new research degree (by whatever 
name it may be called) may give us most valuable help. 
I hope that serious work will be demanded for it, and 
that the research course will become the recognised avenue to 
science fellowships and lectureships in the University. Two 
years would show what the man had in him. In that time 
either he would have proved himself no chemist, or he would 
have made some useful advance in our knowledge, and would 
have secured a testimonial of fitness such as no examination 
could confer. Five years in all—the minimum time now laid 
down for a medical qualification—would surely be not too much 
to ask for the chemist’s training. 

No extra expense need be incurred to carry out this plan. 
Some of the college scholarships at present offered on entrance 
might be reserved for research studeotships on graduation. 
These studentships should be the reward of the successful under- 
graduate career. On this point, which | have urged for many 
years, 1 am glad to find myself in entire agreement with the 
President of the Chemical Society. At Owens College our 
most successful endowment in chemistry has been the Dalton 
Scholarship, awarded for a research done in the College labora- 
tories. In the Victoria University we have lately founded 
scholarships for the encouragement of research, which are 
awarded on the results of the final examination in the several 
Honours Schools. The winners are entitled to hold their 
scholarships at any university at home or abroad where they 
can continue their special studies. 

I plead, then, for greater encouragement of chemical research 
in Oxford. Make it part of the normal course of training for 
everyone who wishes to be a chemist in fact as well as in name. 
Consider, not only the country’s need, but the value of research 
itself as a mental training, as stimulating and streogthening the 
activities, as creating that sense of devotion and discipleship 
which becomes the tradition of every great school of learning. 

Lastly, let us own that we ourselves—the teachers here—have 
been perhaps too critical, too much afraid of making mistakes, 
forgetting that the witty American’s remark—that he who 
never makes mistakes never makes anything—has a far wider 
application in science than in politics, Only by practice and 
drill can we learn to collect our strength and swing it with pre- 
cision into acts. Without that training, no matter how much 
faculty of seeing a man has ‘‘the step from knowing to doing ” 
is rarely taken. There is nothing, | believe, in Oxford aata- 
gonistic to our cause. The genius of the place has not declared 
against scientific research; and ifit he a true saying that men 
here imbibe a liberal education from the very air breathed by 
Locke and Berkeley, surely we also may draw scientific inspira- 
tion from this air, not only breathed, but first explained by Boyle 
and Ilooke and Mayow. 


SEGRIONGEs 
GEOLOGY. 


OPENING AppREss BY L, FretcuHer, M.A., F.R.S., F.G.S., 
PRESIDENT OF THE SECTION. 


WitTitan anxious desire to conform to the traditions of the 
past, 1 have sought in the Reports of the Association for 
guidance in my present difficulty ; and have remarked that it is 
customary for a president, on first taking the chair, to express 
a deep sense of unworthiness for the position to which he has 
been called. My first duty, then, seemed a simple and obvious 
one; till I further remarked, to my dismay, that the more dis- 
tinguisbed the president the more humble have been the terms 
in which such expression has been made. Ilence 1 feel that it 


oF 


may appear to you presump:uous on my part if I myself make 
any apology at all, ani it would doubtless imply a claim to the 
hizhest distinction 1f I were to» make that humble apalozy which 
would be mos? appro oriate to the circamstances of the case. 

Instead, however, of dispensing with the apolozy altozether— 
that might be to> ralicil an innovation to be introduced this 
year—I propose, with your sanction, to make a lesser chaoze, 
and merely to defer the apology from the first to the last day of 
our session. 1 may reasonably hope to be able, at that later 
stage, to make clear to you, by simple reference to your own 
experience during the meeting, that any apology IT may feel it 
to be then my duty to make is of no merely formal character, 
but one which is worthy of your serious consideration. 

I would ask that in the meantime your continuous sympathy 
be extended to one who now finds himself in a position he 
would have been the last to seek, and whose ordinary duties in 
life involve speechless communion with inanimate nature rather 
than oral address to an assembly of fellow-workers. 

This matter of apologetic precedent being thus disposed of to 
our common satisfaction, | should have preferred to have 
brought the delay of the normal business of the Section to an 
immediate end by calling upon the author of the first paper to 
now address you. Such, indecd, was the ordinary course of 
procedure in the earlier, and perhaps presidentially happier, 
years of the Association ; but the occasion of taking the chair 
having been once seized upon, in absence of mind, by a mathe- 
matical president for the delivery of an address, it has come 
about that each president now feels it his bounden duty, not 
merely to give an address, but to make the address at least as 
long and at least as elaborate as any which has preceded it. 

We shall all agree that a presidential address, if there is to 
be any atall, should be elaborately short and elaborately simple ; 
it should deal, not with technical details such as are only intel- 
ligible, even to the president himself, after much study, but 
with gencral principles such as can be immediately grasped by 
every member of an audience ; an opening address which is so 
lony that it can be only partly read, and is written to be studied 
afterwards in the Reports of the Association, may more appro- 
priately be issued as an ordinary memoir. T make this remark 
to safeguard the interests of future audiences, for the example 
of technicality which T am now about to set 1s one which I can- 
not recominend my successors to follow. 

As for subject, an account of the progress of scientilic work 
is always interesting and instructive, and immediately suggests 
itself as the natural basis of a presidential address. 
that, so lately as in February last, the geologists have had the 
advaotage of an address from the retiring president of their 
dsocety, Mr. Huddleston, which has heen virtually exhaustive in 
us survey and eniticism of the British geological work of the 
last seven years, the time has scarcely yet arrived when a con- 
tunuation of that review by the president of this Section can be 
of service to the members of the Association. 

For this and other still more weighty reasons which I need 
rot directly mention, } feel myself debarred from undertaking 
any review of recent geological progress, and shall therefore ask 
you to allow me to confine myself, in the remarks it 15 my duty 
to make, toa science which, thouph it is not purely geolopical 
and in the Keports of the Association has long becn associated 
with another science, chemistry, is yet very closely related to the 
science of our own Section, Geology. 

I trust that the members of the Section of Chemistry and 
Mineralogy are now so closely engaged in another place that 
they will tailto discover, or at any rate to resent, the technical 
trespass on their own domain: as {or yourselves, you will per- 
haps be more ready to pardon the temporary excursion from the 
domain of pure geology if f remind you that the fathers of the 
(,eological Society detined their sole objcet to be ** the investi- 
gation of the mineral structure of the earth “; and | may add, 
ut lurther defence be desired, that in the first half of this century 
the relationship of mineralayy and geology was so intimate that 

i was possible for a Section of the Britssh Muscum to be 
cthcially desipnated '* the Department of Mineralogy, including 
Geology.” 

1 was the more impelled te chooie this subject for our con- 

iteration to-day when (reflected that pure mineralogy has been 

Ie tuert> almost completely out of sight, and therefore probably 
out of mind, at the meetings of the Association, Itis true 

at et the first meeting, held sixty-three years ago, 1), 
Whewe |, then the Professor of Mineralogy at Cambridge, was 
invited to draw up a report onthe state of knowledge of the 
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science, and that his report was submitted an1 printed in the 
following year. Bat in the course of the sixty-three years 
during which the Association has flourished, it has chanced 
that a mineralozist has oa only ong occasion, that of 1562, 
been seated in a presidential chair; anl since at that time 
presidential addresses had not yet come to be regarded as 
necessary to the existence of the Sections, Prof. Miller refrainel 
from inflicting a mineralogical dissertation on an audience 
which, he had reason to presume, would consist entirely, or 
almost entirely, of chemists. Perhaps you might be tempted 
to think that the waat of prominence of the mineralogists at 
our previous meetings has been due to a becoming sense of 
modesty resulting from the study of that science : this would be 
amistake. The fact is that a mineralogical memoir, dealin 
largely with numerical quantities and involving great variety 
experiment and technicality, may be read and studied, hu 
should never be heard; like the mathematician, the minera- 
logist despairs of making clear to an audience, especially a 
mixed one, the bearing of any researches which have been made 
in his subject. But now that sixty-two years have elapsed since 
the issue of Prof. Whewell’s Report, the time has perhaps a 
length arrived when itis advisable, notwithstanding the difi- 
culties surrounding an oral treatment of mineralogy, to attempt 
to give to the Association a faint idea of the present position o 
the study of the subject. And if most of my hearers find that 
the remarks are too technical to be in any great partintelligible, 
let them console themselves with the reflection that, it the 
future at all resembles the past, only Shalum and Ililpa can 
have to endure azain that particular kinl of ma2ueats quart 
a’heure which is to precede the geological feast of to-day. 
The Systems of Crystalitsation.—aAt the time of the publica- 
tion of Vrof. Whewell’s report it had already been established 
by the researches of Rome de I'Isle, Mfatiy, Mohs, and Wei 
that the position of any single face of any crystal can be exact 
defined by means of two sets of quantitics : firstly, three line: 
or axes, of which the lengths and mutual inclinations are 
characteristic of the substance itself; secondly, three whole 
numbers or indices, rarely rising higher in magnitude than the 
number 6: further an empirical arrangement of crystals into 
systems had been based hy Mohs and Weiss on the relative 
iengths and inclinations of the axes. And a long scries of 
observations of the optical characters of crystals had revealed 
to Brewster the fact that the boundaries of the classes of 
optically isotropic, uniaxal and biaxal crystals form part of the 
boundaries of the empirical systems. But whereas only three 
optical classes of crystals had been recognised, it was certai 
that there were at least four geometrical systems, and it was a 
matter of controversy as to whether the independence of two 
others should not be regarded as gcometrically established. 
The first important discovery following the issue of Whewell’s 
Report was one which proved that the two doubted system: 
are natural ones. It was found by Herschel and Neuman 
that the hiaxal crystals are not optically similar, as had hitherto 
been supposed, but are of three kinds. In crystals of one kind 
—for example, barytes—the two lines bisecting the angle o! 
the optic axes internally and externally, and a third line pe 
pendicular to both, are constant in direction in the crystal 
whatever the colour of the light; ina second kind—for instance, 
selenite—only one of these lines is constant when the colour 
varics ; ina third kind—for instance, borax—none of the three 
lines has any constancy of direction. And these three kinds of 
biaxal crystal correspond exactly in their facial development 
to the three systems of crystallisation of which the independence 
had already been asserted by some crystallographers on geo 
metrical grounds. From this time the arrangement of cryst 
into the six systems has been regarded as a natural one; an 
the optical mcthod based on the hipures seen in plates when 
examined in convergent polarised hght has been in constan! 
use, and is an invaluable aid in the determination of the system 
ol crystallisation. 
Crystallographic Notation,—¥or a simple method of express= 
ing the relative positions of crystal faces hy a symbol, crystalla- 
graphers are infinitely indebted to the late Vrof, Miler, of 
Cambridge. The symbols introduced hy Mohs, Weiss, Levy, 
Naumann, and the modification of the latter suggested by Dana, 
though interesting, are not to be compared for legibility, pro- 
nounceability, or utility in calculation, with the simple symbo 
which is associated with the name of I’rof. Miller. Though 
the symbol was not invented by him, he was the one who, so 
lo say, gave it life. Ile discovered and made known its many 
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advantages ; and in his treatise published in 1839—a treatise 
which is a masterpiece of mathematical terseness and simple 
elegance—he gave the methods of crystallographic calculation 
which render the advantages of the symbol particularly mani- 
fest. It may be here remarked that in that treatise the rationality 
of the anharmonic ratios of any four tautozonal planes ofa crystal 
was first made known, and the property was largely used in 
the simplification of the methnds of calculation: the fact that 
the fraction was of the knd which had been already termed an 
anharmonic ratio, however, had escaped the atteation of the 
author. 

But the change of a method of notation, like a change in the 
system of weights and measures, involves such serious practical 
difficulties that many years passed away before the Millerian 
symbol received abroad the consideration which it deserved. 
Now, at last, no continental text-book of mineralogy fails to 
introduce the Millerian indices, even if the symbols of Levy or 
of Naumann are given in addition; and it is evident that 
within a few more years the mineralogist will be completely 
relieved from the titesome necessity of translating each crys- 
talline symbol into another form to make it intelligible to him, 
and the student will be able to make a more advantageous use 
of the time which has been hitherto devoted to acquiring a 
mastery over a second and unnecessary form of crystallographic 
notation. For this result credit is largely due to Prof. Groth, 
of Munich, whese adoption af the Millerian symbol in the 
Zeitschrift fiir Krystallocraphie has done much to bring home 
its advantages to the foreign worker. Itis to be hoped that 
Prof. Groth will earn the further gratitude of students by 
encouraging the adoption of the true Millerian symbol in the 
still outstanding case of the Rhombhohedral System. 

Rationality of Indices and the Law of Zones.—\t may here 
be pointed out that, although the importance of zones for the 
simplification of crystallographic calculation had heen recog- 
nised by Weiss, it was only later that Neumann proved that 
the fact that all possible crystal faces can be derived by means 
of the intersection of zones is a necessary consequence of the 
rationality of the indices; that, indeed, the law of zones is 
mathematically identical with the law of rationality. To the 
same able phy-icist and mathematician we owe the develop- 
ment of the method of stereographic projection now in common 
use by crystallographers for the representation of the poles of 
crystal faces. 

Symmetry.—We have said that the recognition of six systems 
of crystallisation was a result of consideration of the lengths 
and nmiutual inclinations of certain lines called axes. Now, it 
thad long ago been remarked that any one face of a crystal is 
accompanied by certain others similarly related to the geometric- 
ally similar parts of what may be regarded as a fundamental 
figure: such a group of concurrent faces is called a simple 
form. It came to he recognised, too, that all the faces of such 
a form can be geometrically derived from any one of them by 
repetition, according to certain laws of symmetry, and that the 
same laws of symmetry are binding for every simple form or 
combination of forms exhibited by crystals of the same sub- 
Stance. fElence it came to he perceived, though very slowly, 
that the essential differences of the systems of crystallisation 
are not mere differences of lengths and mutual inclinations of 
lines of reference, but are really differences of symmetry. Ever 


since his appointment to the professorship of Mineralogy in this , 


University, now thirty-eight years ago, Mr. Maskelyne has heen 
persistent in directing attention to the importance of symmetry, 
and such importance nnw receives universal recognition. 

Thirty-two Types of Symmetry in Crystals,—But in each 
system of crystallisation it becomes necessary to recognise both 
completely and partially symmetrical types. In the latter, the 
symmetry isin abeyance relative to varions planes or lines which 
in other crystals of the same system are aclive as planes or 
axes of symmetry. Dut this abeyance of symmetry is itself 
found to be subject to a law, for all planes or axes of symmetry 
which are geometrically similar are either simultaneously active 
or simultaneously in abeyance. By means of this law relating 
to partial symmetry, it has been inferred that altogetber thirty- 
two types of symmetry are possible in the six crystallinc 
systems. 

The possible existence of these thirty-two types of symmetry 
of crystals is thus an induction from observation: the question 
naturally arises as to why only these thirty-two exist, or are in- 
ferred by analogy to be possible. Axes of symmetry are ob- 
served, round which faces of crystals are symmetrically repeated 
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by twos or threes or fours or sixes; why is it that in crystals no 
axis of symmetry is ever met with round which the faces are 
symmetrically repeated by fives or sevens? <A few words as 
to how this most important problem has been attacked and 
solved may be of interest. 

We know that the characters of a crystal relative to any line 
in it vary with the direction of the line, but are the same for all 
lines parallel to each other. Such a property will result, if we 
imagine with Bravais that in a crystal elemeotary particles are 
arranged at equal distances from each other along every line, 
and are similarly arranged in all those lines which are parallel 
to each other ; the distances separating particles being, how- 
ever, in general different for lines which are inclined to each 
other. Such an arrangement of particles is termed parallelepi- 
pedal: space may be imagined to he completely filled with 
equal and similarly disposed parallelepipeds, and an elementary 
particle to be placed at every corner or quoinof each. Further, 
each particle is regarded, not as being spherical, but as having 
different characters on its different side ; and tbe particles must 
be similarly orientated--that is, have similarly sides in similar 
positions. 

Now, it will be seen on an examination of a model or figure 
that with such an arrangement any plane containing three par- 
ticles will contain an infinite number, all arranged at the 
corners of parallelograms. Further, any such plane will clearly 
have whole numbers for the indices which fix its position, for 
along any line the distance between two particles is by hypo- 
thesis a whole multiple of the common distance between any 
two adjacent ones in the same line. Thus the first great 
crystallographic law—the law of the rationality of the indices— 
is an immediate consequence. 

In the next place, it was found that the possible modes of 
symmetry of arrangement of the particles of such a system 
depend on the form of the paralleliped, and that any possible 
arrangement of the particles must present a symmetry which is 
identical with one or other of the six completely symmetrical 
types already referred to. Aad calculation shows that any 
other mode of grouping—a repetition by fives or sevens, for 
example—round an axis of symmetry, would involve the pre- 
sence of planes having irrational indices ; and this according to 
the first law is impossible. 

The abeyance of symmetry, however, met with in the par- 
tially symmetrical types required the aid of an auxiliary hypo- 
thesis—namely, that the abeyance of symmetry belongs to the 
particle itself, and not to the arrangement of the particles. 

But the parallelepipedal arrangement imagined by Bravais is 
unnecessarily special. Our actual observations of physical 
characters relate not tn single lines of particles, but to groups of 
parallel lines of particles: the identity of character observed in 
parallel directions is thus not necessarily due to actual identity 
of each line with its neighhour, hut may be due to statistical 
equality, an equality of averages. If, for example, a plane 
were divided into regular hexagons, and a particle were placed 
at each corner of each of these figures, the physical properties 
of the system of particles would he the same along all lines 
parallel to each other as far as experiment could decide, and yet 
the arrangement of the particles in the plane, thongh possibly 
crystalline, is not that of a Bravaissystem. In any straight line 
passing along the sides of a series of the hexagons, the particles 
will not be equidistant Irom each other: they are in equidistant 
pairs, and the two nearest particles of adjacent pairs are twice as 
far from each other as the particles of the same pair. 

Sohncke accordingly suggested a more geaeral definition 
than that of Bravais for the regularity of the arrangement, a 
definition which had been proposed some years before by 
Wiener—namely, that the grouping relative to any one particle 
is identical with that relative to any other. This definition 
admits of the possibility of the hexagonal arrangement just 
mentioned ; furtber, it allows of the orientation of the particles 
themselves being different in adjacent lines. Following a 
mathematical process which had been already employed by 
Jordan, Sohncke deduced all the possible modes of grouping 
consistent with the new definition, and for a time was under the 
impression that the types of symmetry found by him to he 
mathematically possible are exactly identical with those already 
referred to; and this without introducing the auxiliary hypo- 
thesis relative to partial symmetry of the elementary particles of 
merosymmetrical crystals, except in cases of hemimorphism. 
It was, however, pointed out by Wulff, who has himself made 
valuable contributions to the subject, that though no unknown 
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crystallographic type belongs 1o such a regular arranzement, 
one type of symmetry, (hat presented by dioptase, is missing ; 
and it seems that, in this case at least, the merosymmetry can 
only be accounted for by the merosymmaetry of the particle, o- 
somethiog equivalent to it, if the definitioa of regularity suz- 
gested by Sohncke is to be accepted. lt was recognised by 
sohocke that each of his point-systems can be regarded as a 
composite Lravais system, one of the latter being repeated in 
various positions corresponding with the symmetry of the parat- 
lelepiped itself. 

More recently, Schooflies has made a more general hypo- 
thesis sull—namely, that ineach substance, whether its crystals 
be completely or partially symmetrical in facial development, 
the particles are nat of a siogle kind, but of two kinds, related 
to each other in form in much the same way as a right-hand 
glove anda left-hand glove. With this hypothesis he finds that 
all the thirty-two known types are accounted for without any 
specialisation of the characters of the particle, and that no other 
type of symmetry is mathematically possible, 

It now only remained to discover that Prof, llessel had 
already arrived at the thirty-two types of crystallographic sym- 
metry by mathematical reasoning more than sixty years azo ¢ 
his work, being far in advance of his time, appears to have 
attracted no attention, and the memoir remained unnoticed 
till more than half a century afer its publication. 

Starting from Sohncke's definition of a regular point-system, 
and proceediog, though independently, by a method which 
closely resembles that of the regular partitioning of space by 
Schonflies, Mr. William Barlow has given in a paper just 
issued a general definition applicable to all homogeneous 
structures whatever, and has shown that every such homo- 
geneous structure falls into one or other of thirty-two types of 
symmetry, coinciding exactly with the thirty-two types of 
crystal-symmetry. IIe points out that each of those homo- 
geneous structures which possess planes of symmetry or centres 
of symmetry does so by reason of its having an additional 
property beyond mere homogeneity, namely, that if we dis- 
regard mere orientation, it is identical with its own image in a 
mirror, Mr. Barlow further discovers that every one of the 
Sohackian point-systems can be geometrically constructed by 
finite repetition of some one of a certain ten of them. 

Lord Kelvin, who, with characteristic versatility, has lately 
enlightened us with his researches on Molecular Tactics, has 
quite recently attacked an »ther problem of the same group, and 
has sought to discover the most general form of cell which shall 
be such that each cell encloses a single point of a Bravais 
system, while all the cells resemble the parallelepipeds, of 
which we have already spoken, in being equal, similar, simi- 
larly orientated, and in completely filling up space. Ile tiads 
that in the general case the cell can have at most fourteen walls, 
which may be themselves either plane or curved, and may 
mee: in edges either plane or curved, Jlaving regard, 
however, to the limited time at our disposal. we may 
hesitate before following Lord Kelvin into his curious and 
many-walled cells. 

The deduction of the thirty-two types of symmetry hy mathe- 
matical reasoniay was also made independently by both (3 1dolin 
an} Viktor von Lang thirty years ago from the law of ration- 
ality of indices ; while Fedorow points out that the method of 
dedu :tion rec orded in the recent German treatise of Scho ailies 
is remarkably similar to the one independently published by 
himeelf 1a Kussia. Koth Curie and Muinnigerode have also 
lately given comparatively brief solutions of the problem. 

Nor mut I omit to mention to you the elaborate memoir 
dealay with the symmetry of parallelepipedal point-systems 
which was written by the late Hrof, Weary Stephen Smith, 

whee too carly death this University has so much reason to 
deplore. To the cuter world he was perhap, best kaown as one 
of the most perfect mathematicians of the age, bat those who 
had the good fortuse t had theapelves among his pupils will 
alway treasure uoin their mem ory rather the kindly courtesy, 
the warm sympathy of the main, than the penius, hoaever 
anwendent, of the mathematician, 

To sam up this part of the sulyect= itis now established that 
a defini ion of the regularity of a point system can be so framed 
thet thirty-two, and only thirty-two, types of syaimetry are 
methermanally posi sle ina regalar system, and that these are 
wenical wih the types of tymine ry that have been actually } 
observe lin crystals, or are infercel by anvlopy to be crystal- 
Vogra cha ly powable. 


Be. 1293, Vol. 50] 


DN Le 


[Aucust 9, 1894 


It remains for subsequent investigators to determine what the 
points of the sys‘em really correspond toin the crystal ; accord. 
ing 10 Schonflies, the physicist and the chemist can be allowed 
in each crystal absolute control within a definite elementary 
region of space, and the crystallographer is only entitled to 
demand that the features of this region are repeated throughout 
space according to one or other of the thirty-two types of sym- 
metry already referred to ; or, what appears to be the same thing 
the crystallographer requires mere homegeneity of structure. 

Simplicity of Indices. —We have seen that the planes con 
taining points of a regular point-system have rational indic 
But there still remains unaccounted for the remarkable fact th 
the indices of the natural limiting faces, and also of the cleav- 
age-planes of a crystal are not merely whole numbers, but ar 
in general extremely simple whole numbers. Bravais and h 
followers have sought to account for this by the hypothesi 
that both the natural limiting planes and the cleavage-plan 
are those planes of a point-system which are most dense 
sprinkled with points of the system. Curie and Liveing, in 
dependently of each other, have been led to the same resul 
from considerations relative to capillary constants. Sohncke 
however, pointing out that there are many cases—for instance, 
calcite—where an excellent cleavage-plane is rarely a limitin 
plane, suggests that his generalised point-system is mo} 
satisfactory than a Bravais system in that not only the density 
the sprinkling must be had regard to, but also the tangential 
cohesion of the particles in the plane, and that in his system 
these may be independent of each other ; while Wulif remark: 
that Sohncke’s arrangement is identical with that of Bravais for 
the anorthic system, where the same objection holds, and h 
denies the legitimacy of the reasoning by which the hypothe 
of a relation between the density of the sprinkling of points or 
a plane and the likelihood of the natural occurrence of 1 
plane as a limiting face is supported. 

Complexity of Indices.—Doubtless, however, crystal faces 
are observed of which the symbols involve indices far exceeding 
6 in magnitude—so complex, in fact, that one is tempted te 
doubt the rigidity of the experimental proof that indices a 
necessarily rational. Often, though the numbers-are high, the 
ratios differ hy only small amounts from simple ones. A mos 
patient and detailed study of such faces was made for danburi 
by the late Dr. Max Schuster of Vienna, and the resnulis wer 
brought by him some years ago to the notice of this Section. — 
From careful examination of similar faces in the case of quartz, 
Molengraaf has been led to conclude that it is extremely pro- 
bable that such faces are of secondary origin and have been th 
result of etching ; they would in such case correspond, not ta 
original limiting planes, but to directions in which the crystal 
yields most readily to solvent or decomposing influences. ; 

Optical Characters. —Passing from the purely geometrical 
characters of crystals to the optical, we may in the first plac 
remark that the relationship hetween crystalline form and ¢ 
cular polarisation discovered by Herschel in the case of quartz, 
has been generalised since the issue of Whewell’s Keport. We 
now know that many crystallised substances belonging te 
different systems give circular polarisation, and that all of theuy 
are merosymimetrical in facial development or structure ; further 
they belong to types of symmetry which have a common feature 
though this is only a necessary, nota sufficient, conlition. 

The tmportasce of the discovery of the dispersions of the 
mean fines has already been referred to. 

We may recallattention to the fact noticed by Reusch that whe 
cleavage-plates of hiaxal mica are crossed in pairs and the pai 
are piled one upon another in similar positions, the optical figure 
yielded by the combination approaches nearer anil nearer to U 
of aun axal crystal the thinner the plates and the more numero! 
the pairs; in the same way, by means of triplets of plate 
each plate being turned through one-third of a complete revolit 
tion tom the position of the preceding one, it is found passible 
to closely imitate the optical figure of a right-handed or a left 
handed circularly polarising crystal. 

Awl it has been observed that repeated combinations 
ditlerently orientated parts actually occur in crystals. Largi 
crystals of potassium ferrocyanide, for example, are really com 
posite, and the different parts are differently orientated ; on thi 
one band, a thick slice may give an optical igure which is. 
untaxal; on the other hand, a thin slice shows two optic axes 
inclined to each other at a considerable angle. 

It has been suggested that the circular polarisation of quartz 
and other crystals is due to a spiral molecular arrangement 
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orresponding ta that of the mica-triplets as arranged by Reusch. 
iuch a spiral arrangement is shown by the points of the corcre- 
ponding Sohnckian system. 

Optical clnomalies.—As already mentioned, we owe to 
3rewster the estahlishment of the relation between the optical 
haviour of crystals and the systems of crystallisation Latin 
he course of his long research Brewster met with numerous 
uzzling exceptions, and to the investigation of the origin 
f their peculiar optical behaviour he devoted much study; 
ibsequent workers have concurred in expressing their admira- 
on of the accuracy of his observations and descriptions, more 
specially when regard is had to the extreme simplicity of the 
pparatus available in those early days. 

Tt was recognised by Brewster that some of these optical 

nomalies are due to a condition of strain, of the crystal as in 
he case of the diamond. But in other minerals, as analcime 
nd apophyllite, the hypothesis of strain was not entertained by 
im : he regarded the crystals as being truly composite and not 
imple ; and, recognising optically different kinds of apophyllite, 
rent so far as to give to one of them the specific name of tesse- 
te by reason of its distinctive characters. Biot, on the other 
and, sought to account for this kind of optical behaviour in 
nother way, by the hypothesis of lamellar polarisation: a 
tystal of alum, for example; he held to be built up of thin 
umince arranged parallel to the octahedral planes, and imagined 
iat light which had traversed such a crystal is polarised by its 
assage through the aggregation of Jaminz in the same way as 
y passage through a pile of glass plates. But in the latter case 
rere is a frequent passage of the light from air to glass and 
lass to air, whereas in the case of alum there is no evidence of 
ye existence of atmospheric intervals. Frankenheim sought to 
vercome this difficulty by tbe further hypothesis that the 
iccessive layers of a composite posassium- and ammonium- 
lum are of different chemical composition, hut such a differ- 
ace of material would he insufficient for the desired object by 
tason of the nearness to each other of the refractive indices of 
ums of different composition. Still itis a remarkable fact that 
either a pure potassium-alum nor a pure ammoninm-alum 
lows any depolarisation-effects at all; these belong only to 
ie alums of mixed composition, and yet there is no visible 
ifference in the physical structure of the crystals of simple and 
dmposite material, 
An epoch was made in the history of the so-called optical 
nomalies by the publication in 1876 of an elaborate memoir by 
rof. Ernest Mallard of J’aris, whose death last month 
eprived Mineralogy of its greatest philosopher, To make the 
osition more clear, we may take as a deftnite illustration the 
juneral boracite. In development of faces and magnitude of 
ngles the crystals of this mineral are, as far as measurement 
‘ith the goniometer can decide, precisely cubic in their sym- 
ietry. but an apparently simple crystal of boracite, when 
xamined in polarised light, hehaves exactly like a regularly 
amposite body. 1f the crystal be a rhomhic dodecahedron in 
xternal development, all the twelve pyramids which can be 
wmed by drawing lines from the centre to the angular points 
te found to be exactly similar to each other in everything but 
rientation; and, further, each of them has the optical 
naracters of a biaxal crystal, the optic bisectrix of each indi- 
idual pyramid being perpendicular to the corresponding base, 
ad thus having a different direction for each of the six pairs of 
arallel faces of the dodecahedron. JIence Mallard interred 
iat boracite belongs really, not to the cubic, but to the ortho- 
jombic system, and that its crystallographic elements are so 
early those of a cubic crystal that the molecular structure is in 
able equilibrium, not only when different molecules have their 
milar lines parallel, but also when only approximately similar 
nes have the same orientation: further, the cubic symmetry of 
le external form was regarded by him as a consequence of the 
Pproximation of the crystallographic elements to those of a 
abic crystal and of the variety of orientation of the constituent 
polecules, Variety of orientation of constituent molecules is, 
1 fact, already recognised in the case of ordinary interpenetrant 
wins, The variation of optical character in different crystals 
f the same substance or different parts of the same crystal was 
nen explained as being due to the variation in the numher of 
solecules belonging to each mode of orientation. 

Accordiog to another view, it was contended that a crystal 
f horacite is really cubic and simple, but that, like unannealed 
lass, it is in a state of strain related to the external form. It 
‘aS replied that the optical characters of such unannealed glassare 
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changed with the changeof strain which follows the fracture of the 
specimen, while those of boracite are unaltered when the crystal 
is broken. To this it was rejoined that a once compressed gum 
retains its depolarising character unchanged on fracture of the 
specimen, and that the same permanence may very well be a 
character of some strained crystallised bodies. 

The controversy, however, passed to a fresh stage when it 
was discovered that boracite becomes optically isotropic when 
sufficiently heated, and resumes an optically composite character 
on cooling. Mallard showed that the temperature at which the 
change takes place is a definite one, 265 C., and that a definite 
amount of heat is absorbed or given out during the change of 
condition. 

It is now agreed that boracite is really dimorphous; tbat 
above 265° it is cubic in symmeiry, below 265° orthorhombic : 
the only remaining point of controversy as regards horacite 
seems to be whether the external form owes its cubic symmetry 
to the crystallisation having taken place at a temperature higher 
than 265°, and therefore when the structure itself was truly 
cubic—or at a temperature below 265°, in which case the cubic 
character of the form would be ascribed to the fact that the 
orthorhombic constituent particles are so nearly cubic in their 
dimensions that at any temperature they may by variety of 
orientation combine to form a structure having practically cubic 
symuietry, and naturally limiting itself by faces corresponding 
to such a symmetry. 

In exactly the same way leucite and tridymite become re- 
spectively optically isotropic and uniaxal when sufficiently 
heated, and the optical characters then correspond exactly to 
the symmetry of the external form. 

Three years ago Dr. Brauns prepared a most useful summary 
of the ninety-four memoirs which had up to that time been con- 
tributed relative to the much-discussed subject of the optical 
anomalies of crystals, and added many new experimental results 
which had been obtained by himself. 1Ie concludes that the 
original view of Mallard—namely, that an optically anomalous 
structure consists merely of differently orientated particles of 
the same kind and of symmetry approximating to a higher 
type—is only applicable to a very limited number of crystals, 
such as those of prelinite ; that dimorphism is the true cause 
in others, boracite being an example; that in the remaining 
minerals the cau-e is strain, which in some of them is due to 
foreign enclosures, as in the case of the diamond, and in others 
is due to a molecular action between isomorphous substances, 
as in the mixed alums and the gernets. 

Planes of Gliding.—One of the most startling of crystallo- 
graphic discoveries was one made by Reusch, who found that 
if a crystal of calcite is compressed in a certain way each particle 
spriogs into a new but definite position, exactly as if the crystal 
had undergone a simple shear and the particles at the same 
time had each described a semi-somersault : a simpler metho. 
of producing the same result was discovered afterwards by 
Baumhauer. Ifonly part of the calcite crystal is sheared, the 
two parts of the structure itself are related to each other in the 
same way as the two parts of a twin growth ; but in general the 
external form is different from that of a twin, since after the 
shearing of the material few of the faces retain their former 
crystallographic signification. The property has since been 
shown by: Bauer, Liebiseh, and more especially Muzge, to 
be a very general one ; and donbiless the so-called twin lamellx 
met with in rock-constituents have in many cases resulted from 
pressure during earth-movements long subsequent to the epoch 
of furmation ot the crystals. Sinular lamellze have been pro- 
duced artifically im anhydrite and some kinds of felspar by ex- 
posure of the crystals to a high temperature. 

Pieso-electricity.—The most remarkable addition to our 
knowledge of the relation of minerals and electricity has been 
the recent discovery of the electrification produced by strain 
(piezo-electricity), It has been shown by J. and IP. Curie that 
ita quartz-plate, with faces cut parallel to the axis and silverecl 
to make them conductive, be strained in a certain direction, the 
two faces either become oppnsitely electrified or show no signs 
of electrification at all, according as the faces of the plate are 
cut to be perpendicular to the prism-faces, or to pass through 
the prism edges. Lord Kelvin says that this result is explicable 
by electric colotropy of the molecule and by nothing else, a 
character which he had suggested for the molecule thirty-four 
years ago : experiments confirmatory of this hypothesis of the 
permanent electrification of the molecule were made some time 
ago by Riecke. 
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Prva ete tricity. —The development of opposite electricities at 
different parts of a crystal during changing temperature (pyro- 
electricity) has lonz been known in the case oftourmaline. We 
owe to Ilankel a long series of investigations of this kind 
relative to boracite, topaz, and various other minerals, but it 
seems to be now established that most of the electrifications 
observed by means of his method are really piezo-electric, and 
are due to strains caused by inequality of temperature in 
different parts of the cooling crystal. .\ model has been lately 
made by Lord Kelvin which gives a perfect mechanical repre- 
sentation of the elasticity, the piezo-electricity, and also the 
pyto-electricity of a crystal. 

Ekctrical Metieats.—. delightfully simple method of in- 
vestigating the difference of electrical condition of the parts of 
a cooling crystal and of making the distribution of electricity 
visible to the eye has heen invented by Kundt. Mixed particles 
of red. minium and (yellow) sulphur are oppositely electrified 
by their passage through the meshes of a small sieve ; falling 
on the cooling crystal, each particle adheres to the oppositely 
electrified region, and the electrical condition of the latter is 
thus immediately indicated by the colour of the adherent powder. 
Mr. Miers remarks that this method is practically useful as a 
means of discrimination even when the crystals are extremely 
minute. 

Otier Piysi-al Chara-ters,—Of other physical characters 
much stu lied since the issue of Whewell’s Report, 1 may recall 
to you more especially the dilatation of crystals on change of 
temperature, in which the observations of Mitscherlich have 
been extended by Fizeau and Beckenkamp; the forms of the 
isothermal surfaces of crystals, as determined by Senarmont, 
and afterwards by Rantgen ; the magnetic induction treated of 
by Faraday, Lord Kelvin, Plucker, and Tyndall; the hardne-s 
of crystals for different directions lying in the same faces, 
by Grailich, Peharek, and Exner; the elasticity of crystals, 
investigated by Neumann, Lord Kelvin, Voigt, Baumgarten, 
and Koch; the distortion of crystals in an electro-magnetic 
field, by Kundt, Roentgen, and MM. Curie. 

Chemical Aelations.—I\n the short time {| can reasonably ask 
you to allow me it 1s clearly impossible to enter upon any dis- 
cussion of the increase of our knowledge of tbe chemical 
relations of minerals, and to treat of the much-investigated 
subjects isomorphism, polymorphism, and morphotropy, nor 
can I attempt to give you any idea of the advance which 
bas been made towards a natural classification: nor must | 
mention the experiments which have been made relative to the 
growth of crystals, the etching of their faces, or their directions 
of easiest solution. 

As rezards systematic mineralogy animmense amount of pro- 
gress has been male. The condition of attairs in 1832 was 
descrived by Whewell as follows :—‘* We have very few minerals 
of which the chemical constitution is not liable to some dispute ; 
scarcely a single species of which the rules and limits are known, 
orin which two different analyses taken at random might not 
lead to different formule; and no system of classihcation which 
has obtained general acceptation or is maintained, even by its 
proposer, to be free from grass anomalies.” «An idea of the 
extent of the improvement will be best obtained from a com- 
parison of the first edition of Dana‘s Treatise, published in 
1837, and that treasury of information, the sixth edition, which 
appeared in 1892. Vhe names of Miller and Descloizeaux are 
to he honourably mentioned in connection with this detailed 
work on pecies. Inthe interval of time under consideration 
the numoer of well-established species has heen more than 
double |, and the rate at which new species are discovered shows 
a yet nosgn of diminution, In particular, | may remind you 
of the wok which has been done in the correlation of the 
members of large groups, lke the felspars, amphiboles, 
pyroxeie , (capolites, micas, tourmalines, and yarnets, A paper 
just published by Henfiell relative to topaz furnishes an ex- 
cellent illetration of the important results which are stilt to be 
arrive] at from a careful study ofa common mineral, It has 
long been known that the matual inclination of the optic axes of 
topaz me very different in different specimens, and at has been 
suspecte] that the variation might depend on the percentage of 
fluorine, Vrof Penfield has carefully determined, nat only the 
Nuorine, bat ales the water yielde] in the course of analysis of 

pecimens from different localities, and finds that the analytical 
tesulteare best explained by the hypothesis of an isomorphous 


replaci ment of Muarine by hydroxyl; further, he discovers that | branch of Natural Vhilosophy, has been looked upon in Eng 
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the magnitude of the angle between the optic axes is a function 
of the amount of that replacement. 

The successes achieved in the artificial formation of minerals, 
the advances made in the methods of discrimination of minerals 
by the blowpipe and micro-chemical reactions, the increase in 
our knowledge of the modes of alteration of minerals, of their 
association, of their modes of occurrence, must all be left 
undiscussed. 

Justruments,— may add a word relative to the instrumental 
appliances which have been placed at the service of the 
mineralogist since the issue of Whewell’s Repart. As regards 
goniometers, the provision of two mechanical circular move- 
ments in perpendicular planes for the easier adjustment of a 
erystal-edge parallel to the axis of the instrument, first suggested 
by Viktor von Lang when assistant at the British Museum, has 
proved a great convenience and is now in general use, The 
employment of a collimator with interchangeable signals, of a 
telescope with interchangeable eyepieces, and the provision of 
lenses and diaphragms for obtaining images from faces so small 
as to he invisible to the unassisted eye, would seem to have 
brought the reflective goniometer, the invention of our dis- 
tinguished countryman Dr, Wollaston, to a degree of perfection 
where (urther improvement is scarcely to be looked for ; thou 
two crystalloprapbers, Medorow and Goldschmidt, have recently 
constructed instruments with an additional telescope and entirely 
different arrangements. It may be worthy of remark that, 
though reflective goniometers are generally made for use with 
very small specimens, one was constructed for the British 
Museum some years ago by which it is possible to measure the 
angles of a valuable crystal without removal of the specimen 
from a matrix of several pounds’ weight. 

The polariscope for use with convergent light, the stauro- 
scope, the employment of polarised light with the microscope, t 
adaptation of the microscope for the observation of the in 
ference-figures yielded by extremely minute crystals, the 
spectroscope in the investigation of selective absorption, have 
all proved of great service in the advancement of our knowledge 
of the characters of minerals. 

Worthy of special mention is that recent addition to our 
sources, the tolal reflectometer, an instrument by which it | 
possible to determine with wonderful accuracy the refractive 
index or indices from observation of the reflected light. 
process was long ago suggested by Wollaston: but it is a 
within the fast few years that forms of instrument have been 
vised by Kohlrausch, Soret, Liehisch, Pulftich, and Abbe, 
which make the method as precise in its results as that which 
depends on refraction by a prism. In its more refined forms 
the total retlectometer has been used to test the accuracy of the 
form of Fresnel's wave-surface ; in the convenient, thongh less 
precise, form devised by Bertrand, the instrument is useful in 
the cliscrimination of the species af minerals, 

For the measurement of the optic axal angle, when the angle 
is so large that the rays corresponding to the optic axes are 
totally retlected at the surface of the plate and do not emerge 
into air from the crystal, Prof, W. G. Adams made the yalu- 
able suggestion that the crystal-plate should be interposed 
hetween two hemispheres of glass ; several instruments on thi 
principle have been constructed abroad, and have only been 
imperfectly satisfactory, but one lately made in this country for 
the British Museum, under the superintendence of my excellent 
colleague Mr. Miers, proves to be most efficient for the intended 
purpose. Mr. ‘Tutton’s apparatus for supplying monochromal i 
light of any desired wave-length is a noteworthy addition ¢ ) the 
instrumental resources of the mineralogist. ‘The meldometer 
of Joly for the more accurate determination of the fusing point 
of minerals should also be recalled to you. 

In this slight sketch it has been possible to make only th 
barest mention of some of the more important results whic 
have been arrived at since the issue of Whewell’s Report. Ya 
will daubtless think that it must have been possible in the yea 
1832 to look forward enthusiastically to the progress which wai 
about (o be made, But though Professor Whewell was himsel 
confident that valuable discoveries would reward the mineral 
gieal worker, he was sadly depressed, and, I think | ma 
venture to say, with good reason, by the neglect of mineral 
gical study in this country. His own words are : ‘This decide: 
check in the progress of the science has, I think, without 
question, damped the interest with which Mineralogy, as 


land. 
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Indeed, this feeling appears to have gone so far that all ; able tocommand the attention of more tban a limited number 


the general questions of the science excite with us scarcely any | of students, secing that its successful pursuit requires a pre- 


interest whatever. 
appears to have prevailed for some time in other countries, 
especially Sweden, Germany, and more recently France.” Those 
are the words of despair. 1 may add that in the same year he 
resigned his professorship of Mineralogy, and directed his vast 
energy to the advancement of other subjects. 
| Now, I think, that a country like our own, which aims at 
}taking and maintaining a high place in the scale of civilisation, 
aught in some way or other to secure that in every important 
ranch of learning there is a group of men in the country who 
‘will make it the main purpose of their lives to render them- 
‘selves familiar with all that has been and is being discovered in 
the subject, will do whatever is possible to fill up the gaps in 
the science, and, last but not least, will make the more impor- 
tant results accessible to other workers for whom so complete 
and original a survey is impracticable. 

No one will doubt that Mineralogy should be such an impor- 
tant branch of learning. Minerals existed be‘ore man was 
thrust upon the scene ; they will possibly continue to exist long 
after he himself has passed away ; at least as persistent as him- 
self, they will have an interest for every age. 

The continental nations have not only long recognised the 
importance of mineralogical study, but have acted accordingly. 
The difference between action and inaction will be most clearly 
grasped if we compare the position of Mineralogy in Germany 
with that in this country. 

{n Freiberg, the centre of a mining district in Saxony, an 
institute was opened in the year 1766 for the scientific training 
of those students whose interest was in minerals, and the 
lectures on Mineralogy given there hy Prof. Werner became 
‘a prominent feature ; of the many pupils of this remarkable man, 
Von Buch Breithaupt, Haidinger, [Tumboldt, Mohs, Naumann, 
and Weiss may be especially mentioned as having afterwards 
distinguished themselves by their scientific work. Of other 
Germans, who have likewise gone to their rest after much 
labour given to the advancement of Mineralogy and Crystal- 
lography, we may especially recall Leer, Bischof, Blum, 
Credoer, [lessel, Klaproth, MKohell, Lasaulx, Mitscherlich, 
Neumann, Pfaff, Plattner, Pliicker, Quenstedt, Vom Rath, 
Reusch, Gustav Rose, Ileinrich Rose, Sadebeck, Scheerer, 
Sartorius von Waltershausen, Websky, and Wohler. Of the 
many Germans who are now contributing to our knowledge of 
minerals it is an invidious task to make a selection, but we may 
mention Arzruni, Bauer, Beckenkamp, Bucking, Cathrein, 
Cohen, Goldschmidt, Groth, Elaushofer, Ilintze, Hirschwald, 
Klein, Klockmann, [snop, Las; eyres, Lehmann, l-iebisch, 
Lidecke, Miigze, Osann, Rosenbusch, Sandberger, Streng, 
Voigt, Weisboch, and Zirkel: most of them are University 
Professors of Mineralogy ; all of them hold important positions 
as teachers of the subject. Further, the laboratories and instru- 
ments available for the teacbing of practical work are in many 
cases, notably at Strassburg, Munich, Gottingen, and Herlin, of 
an elaborate character. 

So much for Germany; let us now look at home. In the 
Universities of England, Wales, Scotland, and Ireland there is 
agrand total of—two Professorships of Mineralogy, one of them 
at Cambridge, the other, and younger one, at Oxford. Further, 
the stipends are nearly as low as they can be made; in the 
former case, according to the University Calendar, the stipend 
paid from the University Chest to the present holder of the 
office amounts to 300/. a year; in the more ancient but less ex- 
(ravagant University of Oxford, the Calendar states that the 
present professor receives, subject to previous deduction of 
lincome-tax, the annual sum of roo/., and the necessary instru- 
ffents and many of the specimens have presumably been pro- 
vided from his private resources ; in case of residence he is to 
be allowed another 150/. a year for the luxuries which Univer- 
ity life involves. And these are the only teaching appointments 
in his own subject that a successful investigator of minerals can 
look forward to being a candidate for! he result is that all 
hose students who intend to earn their own living, all those 
who feel anxious to undertake professorial work, conclude that, 
however much they may be interested in the investigation of 
the characters of minerals, they will do well to follow the 
example of Prof. Whewell and turn to other branches of 
science in which there is a more hopeful prospect of their studies 
meeting with practical recognition. 

It cannot be expected that advanced Mineralogy will ever be 
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But a more forward and hopeful spirit | 


liminary knowledye of at least three other sciences—mathe- 
matics, physics, and chemistry—sciences which must be 
assigned a fundamental importance in any scheme of edu- 
cation ; if geology can he added, so much the better. Only 
few students can find time in their undergraduate days to 
acquire a competent knowledge of the preliminary sciences 
and to proceed afterwards to the study of Mineralogy, But the 
comparatively flourishing condition of the science in Germany, 
France, and other countries indicates that this is not a sufficient 
reason for refraining from giving proper facilities and encourage- 
meat to those who wish to enter upon its study. Some years 
ago the University of Camhridge took a step in the right 
direction, and introduced Mineralogy into their examinational 
system in such a way that the students of Physics, Chemistry, 
and Geology could give time to the acquisition of a know- 
ledge of Crystallography and Mineralogy, and obtain credit for 
that knowledge in the examination for a degree. 

It is clear that if in the future there isto be an honourable 
rivalry between tbis and other countries in the advancement of 
the knowledge of minerals, each of our "Universities should be 
enabled in some way or other to found Professorships of 
Mineralogy, and be prevailed upon to follow the example of 
Cambridge in encouraging the students of Pbysics, Chemistry, 
and Geology to acquire a knowledge of Crystallography and 
Mineralogy before their education is regarded as complete. 
Even where 2 student has no iatention of devoting himself to 
advanced mineralogical study, an elementary knowledge of 
Crystallography and Mineralogy will be extremely useful in 
giving him a better grasp of his own special subject. 

And if, perchance, any of you are anxious to reduce the 
amount of those unmentionable duties of which we have heard 
so much of late, and feel that you can best do this by the en- 
dowment of Professorships of Mineralogy in our Universities, I 
would advise you not io do what has been so long practicable 
at this Association, couple Mineralogy with any other science— 
that would be an unwise economy. Each of the sciences is 
now so vast in ils extent that no professor can be thoroughly 
master of what has been done, and is now being done, dy other 
workers, in more than one of them. [remember that in my 
younger days it was held by some at Oxford that the Professor 
of Mineralogy, a so-called subordinate subject, should continue 
to be paid ona lower scale than his brother professors, aod 
that he should obtain a living wage by adding a college tutor- 
ship or a lectureship in some other subject to his professorial 
duties. It is not by the prospect of such appointments that you 
can expect the most capable men to be attracted to the study of 
minerals. ‘The practical effect of such an arrangement would 
only be that a college lecturer would give formal teaching in 
Mineralogy while devoting his real energy to another subject in 
which the pupils are more numerous. 

It only remains to thank you for the way in which you have 
listened to a technical address relative toa science for the study 
of which very few facilities have been offered to you in our own 
country. Not often does the mineralogist present himself before 
an audience ; he sees only too clearly that 

‘The applause of listening senates to command, 

To read his history in a nation’s eyes, 

His tot forbids ; 
but I shall not have broken the long silence in vain if I have 
made clear to you that, though the Science of Mineralogy is it- 
self making great progress, we have hitherto given too little 
encouragement to its study in our own Universities, and lag far 
behind both Germany and France in the recognition of its 
importance. 


MOIS. 


WE notice with much regret that Dr. C. R. Alder Wright 
died on July 25, at the early age of forty-nine. Ile was elected 
a Fellow of the Royal Society in 1881. 


Dr. M. Finuonhas been appointed to the chair of Compara- 
tive Anatomy in the Paris Muséum d’Ilistoire Naturelle, in 
sucecssion to the late Prof. Pouchet. 


ACCORDING to a telegram from Prjevalsk (formerly Karakol), 
4 monument to the Russian traveller Prjevalsky has been 
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unveiled there. The monument is built very picturesquely on medal bearing Prjevalsky’s name has been awarded to k. WN. 
the sl pe yf the mountains, facing Lake Issyk-kul. Rossikoff, for his explorations of the glaciers and physical, 
Iris reported that Prof. Brugsch, the eminent Ezyptologist, geography of Caucasus, Small gold medals have been 
is seriously v1. awarded tor Beals Sreznewski, for meteorological work ; D. 2, 
MRC a cares E. Cassat, Public Analyst for Kensington T rofimenko, for cartographic work in Mezenj; and towbars: Popo! tf 
<~ ae WT ee sec ics pietca Nonorary for translations of Chinese manuscripts relative to Mongel 
a oan es Vu ey = the forthcoming Inter Several silver and bronze medals have been distributed for 
resijent 5 3 tu ae. ees (ee 
basal Congress of Wygiene and Demography at Budapest. various works of less importance. 


Nev sof the Wellman Arctic expedition has been received : : y ; 
which f ~ unately confirms tbe hope, which we expressed when Society a pamphlet by Admiral 5. Makaroff, setting forth 


the report of the disastez was received, that the exploring party desirability of an international AU SSS with regard to 
publication of the materials contained in the meteorological 1 


of the expedition had escaped the initial danger. The .l/alygen, ae ; 
a Norwegian fishing vessel,arrived at Tromsv from Spitzbergen, books of ships in all parts of the world, Admiral Maka 
on August 2, with the captain and three of the crew of the | has paid some attention to this subject, and as the author of a 

volume containing the resulis of observations made durin 


Ragnoal Farl on board. They report that Mr. Wellman ; ; : : 
voyage of exploration round the world, in the Russian frigat 
Muties, in 1$$6-S9, his opinion carries considerable weight. 


landed un May 24, at Walden Island (So 37’ N.), in the north 
of Spitzbergen, with 13 men, all in good health, 40 dogs, ae } ‘ 
and provisions for 110 days. Four days later the Kaguovald proposes that original observations should be publisbed by 
Far! was crushed in the ice and sank, only part of the stores GON) in a tabular form, or at least for a period of two y 
and equipment being saved. -\ message was despatched to Mr. pilzs from January 1, 1892, to January 1, 18S4, thus embra 
Wellman, who was overtaken at Marten’s Island, and the time during which observations were made by the in 
, : 5 sigs : 
immediately returned with several members of his party, and national LON: expeditions. In the Geyer of a comm 
after helping to build a house on Walden Island for the ship- appointed to consider certain questions relating to the Mete: 
wrecked erew, set out finally on May 31 for his northern journey. Nee, pues Ve pee a and a : 
He was heard from on Juae 17, when Mr. Winship left the | °°" pce Hil Ubi Gl) Me a ‘ ub me ~ se we 
advanced party, who were waiting six miles east of Platen Island fests) Wk Way HAO RTS Use (bess SiLte Test © na : 
for open water to form, as the ice was impassable. All were observations should be published on oae uniform plan, in 
well at that time. This news shows that Mr. Wellman found form of tables, for months and seasons. The main differ 
the conditions of ice-travel harder than he had expected, and Be tceen theses proposals is that Admiral Makaroff asks 
since he had spent so much of the best time of the year in original observations, pointing out that mean data give 
travelling so shorta distance, there seems little bope that he could | eo te a the a ee which occur in the con ie 
have made a great journey northward before the general south- ‘ ‘| ee ae ‘< : Ss. on i ae on ee ol 
. . ei i 
ward movenient of the ice set in, and compelled his retreat to nee Pues ae a 157,|, it was aio ae to io 
Danes Island. Baron Nordenskjold telegraphs to the Royal Rien eae UES P, BI she Se — blic 
Geograrhieal Society. strongly urging the importance of sending MCAS HPA. NKR favours a ta pular, as one form of pu , 
ont a cupply of provisions, and arranging for the return of the Hon Ce ben hehe peace a s. 
expedition to IZurope, should itsucceed in regaining Spitzbergen. Bee enCe eT ATU pol ASS Ue cS 7 
ite ; i ’ that each country is disposed to publish its observations 1m | 
Tut great Constantine medal of the Russian Geographical fora suited to its own requirements, Russia, only, h 
Society has been aware: GN Sere We Prof. A. N. \ crcl published a small number of meteorological logs f extenso 4 
for his thirty-five years’ work a the domain of both Russian that the prospect of any international agreement binding a 
and West Evropean ancient jiterature and folk-lore; andthe countries to adopt any special form of publication, how 
Count Lutke medal to W. E, Fuss, for his many years’ desirable it may be, seems very remote. 
investigations of chronometers. It is known that since the : : : a 
; : : : Midis Nz a icntil 
splendid researches of Struve into the influence of temperature  .. ae | AMR, ant of Natural he and 86 o j 
upon the errors of chronometers, these eitors can eneuy be Societies held their seventeenth annual meeting at Elles 
eliminate]; but that changes of moisture still continued to phirepslize: oan aay coe Saturday last, The Cin 
remain a considerable c1use of errors, the more so as its action Woe town iol ah Friday afternoon, under the prestaiay 
was fe 1 to be diffrent on different instruments. In the course ~ & H - i Witkinson, ee ane ae on nl 
of h» re earches, Fuss made the important discovery that the ae Be ade t: dame se sc! ie g Mi Ve i 
rate of sme chronometers isnot modified at all by that cause, and penne ieee ee medal eae pate wih 
ia ‘oto determine a mears of rendering the instruments of the Union, in place of the Mulland Naturalist, now del 
qi c - Woauieito the ae of wenn GonccaGently all Theannual meeting was snbsequently held in the Museum, W 
ae the ‘ th are in nse in the navies of Vato fae Mr. Brownlow RK, C. Tower was elected president for | 
’ ; 3 : : 


We bave received from the Imperial Russian Geographies 


. ; : ensuing year, Mr. Egbert de Hamel was re-elected trea 
polacn’ ‘oc Chronometers from the surrounding morsture on : < : 
and Prof. Willhouse (Mason College, Birmingham) and * 


bearl » have been abandoned in Russia; and the chronometer : : 
s f ; V. Hodgson (of Harborne) were elected secretaries. 

detelmire'ees are nevertheless quite free from this source of 

crrot, as way ve fen from the many researches of Iuss, Prop. W.C. MACKENAIE, of the Tewhkieh College of 


culture, Ghizeh, sends us some further particulars with re 
to the nitrate-bearing clays of Egypt, described in w 
columns in May last (vol. 1. p. 61). It appears that Mess 
Hloyer and Sickenberger have sent ina preliminary repot 
which they state that the supply seems to be almost | 


pontef onthe * Tyder graphical Memonrs,” published at St. 
Veterans. ‘The greet gold medals of the different sections of 
the Gieprnolcal Society have heen awarded, by the section of 
1 ‘bnegraphy to M. Katskty, for researches among the Iiyelo- 


riers , 10 Stati 1a, Wo acollective work of twenty-two explorers, 1 
F Beis : 
oo thi ee nomic con hens of the peatants in the governments af exhansuble, They considerit to be a ** foliated marl, greenls 


Puen) wel Venmemk ; ant, Vrof. Fortunatefl, for various anil sometimes reddish, with veins of white gypsum, and iner 
w { whice Wis inquiry into the productivity of rye crops tations or small erystals of chloride of sodium, and some sulpha 
in ly en | a i the most remarkable. The great silver | of sodium, Its taste is salty and slightly bitter, from the latte 
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Its primary stratum has a depth of from 50 metres (Floyer and 
eckenberger) to 100 metres (Zittel), and is horizontally 
bedded between the Lower Londinian, a hard white limestone 
ofthe Lower Eocene, and the Suessonian, a yellowish or greyish 
mestone between the Lower Eocene and the Upper Cretaceous 
jformations.’” Prof. Mackenzie says that the substance is hard 
and stony in the deeper regions, and disintegrated near the 
urface. The compositions of the samples obtained, however, 
fo not give any further information as to the possibility of 
wxtracting the nitrate with any hope of commercial success. 
fifteen samples were sent to Prof. Mackenzie, and they con- 
ained quantities of nitrate varying from 1 per cent. to 17°5 per 
tent. The average of all would be equal to about 5 per cent. 
wut whether this represents the composition of the mass, is open 
j0 question. We understand that a lot of forty tons has heen 
aken to Cairo for extraction, and this will give a better idea as 
Othe possibility of success than can be obtained from the 
snalyses of small samples taken at random from the surface. 


Sertrand on the geolozical structure of the Western Alps. A 
ull account of them, with maps and sections, has now been 
ublished in the Bult. Soc. Géol. France. The author also 
escribes the lustrous schists of that area, and concludes that 
hey area ‘‘ flysch” facies of Triassic age. 


In a somewhat crude paper, entitled ‘‘ Migration and the 
‘ood Quest, a Study in the Peopling of America,” contributed 
dthe American Anthropologist for July, Mr. Otis Tufton Mason, 
tarting with the simple generalisation that the desire to appease 
junger and thirst in the easiest way determines migration, seeks 
jvidence for the primitive peopling of America from the islands 
fthe Indian Ocean. The thcory in its main features is 
tobably sound enough, but there are so few facts bearing on 
1e application of the theory to the peopling of America, that 
ye specific question is not much advanced. 


Dr. F. PLenHN, the German Government medical ofhcer in 
ae Cameroons, has made a special study of the heliefs and 
astoms of the Dualla negroes with respect to illness and death, 
nd he has a paper on the subject in the last number of Danckcl- 
vann’s Afittheilungen aus den Deutschen Schutzgebieten. We 
inds that, contrary to the custom of most primitive tribes, the 
tagician and medical man have separate functions amongst 
pe Dualla. The magician lives in the bush, only 
jpming to the villages when his services are required, and his 
luties are practically confined to the discovery of thieves and 
j[ people who have used magic in order to produce illness or 
eath. The doctor may be a man or a woman, and the office 
| usually hereditary, although sometimes a student is initiated 
j1 payment of a handsome fee. They ‘have some knowledge 
{the use of plant products as medicine, but are practically 
worant of surgery. 


IN the form of a lecture delivered at the Marine Biological 
aboratory of Wood’s Holl, Massachusetts, Prof. J. M. Mac- 
stlane describes some very interesting observations on the 
rito-contractility of plants. Ife maintains that, in the animal 
jin the vegetable kingdom, we have to do with a truc con- 
jactile tissue. In thc higher plants this tissue is made up of 
Ms, each consisting of an irtito-contractile protoplasmic sac 
iclosing a quantity of sap, each cell being joined to ncigh- 
puring cells by protoplasmic processes which pass through 
hinute pores in the common cellulose membrane. _Irrito-con- 
actility may be started by stimuli of a mechanical, chemical, 
iermal, juminons, or electrical nature. The seat of this con- 
actility is unquestionably the vacuolated protoplasm, and not 
1¢ cell-wall, as held by some observers. The degree of con- 
action of an organ is proportional to the relative molecular 
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activity of the protoplasm, and to the strength or continuity of 
the stimulus. Prof. Macfarlane has already shown that in the 
leaves of Dion<2 contractility can only be excited by two succes- 
sive stimuli separated by an interval of time ; and he now illus- 
trates his conclusions by the phenomena presented by the closure 
of the leaves in a number of different plants. 


THE Report of the Director of the Aquarium of the U.S. 
Fish Commission at the Chicago Exhibition (ABu//. C.S. Fisk 
Com, for 1893, pp. 43-190) is well worthy of perusal by those 
who are concerned in the management of large aquaria, or 
who take any general interest in such affairs. It is the record 
of an ambitious enterprise, fraught with many inherent diffi- 
culties ; and the frank statement which Prof. S$. A. Forbes has 
given, both of the failures and the successes which attended the 
efforts of his staff, should be of considerable service in other 
and future undertakings of a similar kind. The marine aquaria 
had a capacity of 40,000 galls., and, although the necessary 
supply of sea-water and marine animals had to be obtained at 
a distance of nearly a thousand miles, this part of the exhibi- 
tion gave the greatest satisfaction. The fresh-water aquaria, 
paradoxically enough, were much more difficult to maintain in 
good condition, owing to the ravages wrought among the 
fishes by that well-known fungous pest Szfro/eonia, the germs 
of which were found to be abundant in the water supply from 
Lake Michigan. The precipitation of nocuous matter from 
the water by the ingenious use of an alum tank, followed by 
careful filtration, was the principal means by which the disease 
was kept in check ; but the least derangement of the filtering 
apparatus was immediately followed by a fresh outbreak of 
the plague. Another equally troublesome pest made its appear. 
ance during the hot weather in the form of an Infusorian para- 
site (/chthyophthirius of Fouquet), which attacked and in- 
flamed the skins of the less hardy fishes, and led to a great mor- 
tality. ‘‘ Young cat-fish died like sheep with the murrain.” 
Special observations on these two unbidden guests are given 
as appendices to the Director’s Report. It may be mentioned, 
in passing, that Prof. Forbes soeaks strongly in favour of the 
employment of shallow open pools or basins, freely cxposed 
tosunand air, instead of the traditional deep narrow tanks 
with sides of glass. 


A RECENT number of the Aritish JJedical Fournal says 
“that a large collection of indigenous medicinal plants and 
drugs, fibres, and cereals has already been made in the Imperial 
Institute from India and the East. A great many of the Indian 
drugs have enjoyed a reputation in tropical diseases for the last 
2000 years. They are, however, employed in the crude state, 
generally in combination with metallic and mineral compounds, 
and do not therefore indicate their individual value as medi- 
cines. They have, with a few exceptions, undergone no 
chemical analysis or pharmacological experimentation, and such 
researches have not yet been taken up either by Government or 
by private individuals in India, neither are there facilities or 
expert knowledge easily procurable for such researches. To 
submit them to experts in London for proper investigation 
would be very costly unuer the circumstances. The establish- 
ment of a chemical and pharmacological laboratory in connec- 
tion with the Imperial Institute, under a committee of experts, 
would be a valuable addition. There arc few institutions of 
the kind where any original researches can be made in London ; 
it will therefore be a very desirable and useful institution for 
the promotion of science. Jt may in addition be expected to 
help towards the discovery of important medicines and products 
of great dietetic and commercial value. The benefits which 
would accrue from the institution would be greatly appreciated 
loth by English and Indian contributors to the funds of the 
Imperial Institute ; and it would tend to bring together scicn- 
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tific men from all classes and races of men in the British 
Empire.” It is remarked with regret that though such a 
project as this has been contemplated by the authorities in 
charge of the Institute, little more progress has been made 
in tbe matter. We cordially agree with our contemporary in 
thinking the matter important enough to engage the attention 
of the committee of the Institute, and would urge that the 
necessary steps for its consideration be taken at the earliest 
possible date. 


Dr. J. W. VAN Besser, of the Deutsche Seewarte, has 
examined the daily synoptic weather charts for the North 
Atlantic Ocean and adjacent continents, issued in connection 
with the Danish Meteorological Institute, for four years ending 
November 1857, and has published some useful results obtained 
from them in the aunalen der Hydrographie for June. The 
tables show the frequency of the occurrence of barometric 
depressions in the North Atlantic for areas of 10° of longi- 
tude and 5 of latitude, and charts give further information 
graphically. These low pressure areas exhibit an increase 
of frequency from high northern to middle latitudes, and then a 
decrease towards low latitudes, so that below the 30th parallel 
the minima occur very rarely. In the meridianal direction, the 
barometric minima are most frequent on the eastern coast of 
orth America, and originate less frequently over the ocean. 
The mean height of the barometer in the areas of low pressure 
exhibits several peculiarities in different seasons, In spring, 
the depth of the barometric minima over the whole area is 
relatively small; tothe south of Iceland the barometer fre- 
quently falls considerably below twenty-nine inches. In 
summer the mean height of the barometer, especially on 
the occan, is higher than in spring, the lowest readings being 
generally between Iceland and Greenland, while in autumn 
and winter the readings over the occan are considerably 
lower than in the other seasons. The lowest readings 
are again found to the south of Iceland, where the mean 
minima in winter fall below 28°5 inches. With regard to 
barometric maxima, or areas of high pressure, their movement 
is mostly towards cast and south-east. The regularity of their 
paths is shown by the charts to be much greater than is usually 
supposed. The behaviour of stationary maxima is very interest- 
ing; there is in all seasons a great frequency of stationary 
maxima over the ocean between 20° and go W. long. and 25° 
aod 40 N. lat. There is also another maximum of frequeacy 
in spring and summer between Greenland and Spitzbergen. 
These stationary maxima exert an important influence over the 
weather of the British Islands, and the discussion of synoptic 
charts, such as now undertaken by Dr, van Belsber, is one of 
the most likely means of improving our knowledge of weather 
phenomena. 


AN account of the performance of the new continuous-record 
ciemometrograph of the Collegio Romano, during 1893 and 
1894, was communicated to the Accademia dei Lincei at a 
recent meeting by Dr. G. Agamennone. The registration was 
mechanical, and not, as in some modern instruments, photo- 
graphic. The pendulum for the two horizontal components 
was 6m. long, and carried a boh weighing 75 kgr. Kecords 
were obtained at Rome of the three earthquakes of Zante in 
1893, and al’ of the shocks felt in Samothrace, Aleppo, Servia, 
and Nikolaev. On November 5, 1893, the instruments, both 
at the Collegio Koman» aal the Rocca dit Papa Observatory, 
regiltered the violent carthquake proceeding from ‘Turkestan 
and Northern India. Tiut the most interesting record, repro- 
duced in the author's paper, is that of the Japanese earth- 
queke of March 22, 1504. The disturbances registered at 
Yome la¥ted nearly an hour, and showed three main series of 


shock , With intervals of comparative ‘juliet between, “Towards 
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the close of the earthquake the individual wave-lines became 
distinctly visible, each wave taking about seventeen seconds to 
pass. Taking the velocity of propagation of these earth 
tremors as 2500 metres per second, this would give some 4o km. 
for the wave-length of this disturbance. These slow undula- 
tions began to appear at 1th..5Sm,, whereas from the beginning: 
of the earthquake at 11h. 37m. 20s. till then the period had been 
much shorter, and the individual traces overlapped. What is 
of special importance in this record is the enormous distance: 
nearly one earth-quadrant—across which the disturbance w 
propagated, 


AT the last meeting of the Société Helvétique des Science 
Naturelles at Lausanne, M. Raoul Pictet gave some particul: 
concerning cold-burns experienced by himself and his assista 
during his investigations of the lowest temperatures attainable, 
IJe distinguishes two degrees of burns. In the case of th 
first, the skin is reddened, and turns blue on the following d 
The area of the spot is nearly doubled during the follow 
days, and it is not generally healed till about five or six week: 
afterwards. It is accompanied by a very painful itching on th 
affected spot and the surrounding tissues. When the burning is 
more serious, produced by a longer contact with the cold body 
or by contact rendered perfect by alcohol, ether, or liquid air, 
burn of the second degree is experienced. The skin is rapidl 
detached, and all the parts reached by the cold behave like 
foreign bodies. A long and stubborn suppuration sets in, whit 


a manner altogether different from burns produced by 
When on one occasion M. Pictet had suffered a severe burn a 
the hand, due to a drop of liquid air, he seriously scorched tl 
same hand accidentally. The scorched portion was healed i 
ten or twelve days, whereas six months afterwards the wour 
produced by the cold burn was still open. In order to try th 


skin and throughout the muscles a sensation which had ad 
tinct character, and could not be described by words, ‘The ser 
sation is not disagreeable at first, but gradually become 
decidedly so, and appears to have its scat in the central bune 
the periosteum. After three or four minutes the skin is rath 
blue, and the pain becomes intense and more deep-seated. 
withdrawing the arm from the refrigerator at the end of te 
minutes a strong reaction is experienced, accompanied y 
superficial inflammation of the skin, This reaction resem 
that which takes place after handling snow for some time 
bare arms, except that it is more intense. 


Witerner clectromagnetic waves are capable of producia 
mechanical effects on the conductors forming resonators, is a qu 
tion which has been investigated by different observers, the 
obtained being entirely discordant. The current number 
Wiedemann’s -Annalen contains a paper, by Herr Lebed 
the subject, in which he describes a new form of apparatus w 
he has employed, and with which he finds that these wave: 
exert mechanical effects on suspended resonators. ‘The ele 
waves were set up by means of a Lecher wire system twent 
cight metres long ; the waves in this system, which dampo 
with such great rapidity, being used to induce others in a suk 
ably placed vibrator, The magnetic vibrator consists of 
piece of zine, 20cm. by 65 cm., bent double, so that the distan 
between the opposite ends, which form the plates of a condense 
could be adjusted, and thus the wave-length of the vibratia 
produced be varied between 320 em. and 380 cm, The magnet 
resonator consists of a coil of four turns of fine silver wire, WI 
its axis horizontal, and having terminals connected to two elect 
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Imeter needles, the relative position of which could be adjusted, 
and thus the ‘‘ pitch” of the resonator altered. The resonator 
for showing the effect of the electric component consisted of a 
coil of fine silver wire with its axis vertical, the two ends heing 
connected to two cylindrical quadrants. In each case the 
wires, &c., were fixed to a light glass rod, and the whole was 
suspended by a fine quartz fibre. The author finds that both 
types of instrument behave in the same manner, and that the 
effect increases as the pitch of the resonator approaches unison 
with the vibrator, suddenly changing sign when this point is 
passed. Thus, when the resonators were tuned higher than the 
vibrators, they were attracted, while when they were turned 
ower, they were repelled. The effects of slow changes of 
potential and electrostatic charges produced thereby did not 
ffect the instruments, since the author found that when the 
knobs of the induction coil were so far separated that no spark 
gassed, and therefore no electrical oscillations were set up, 
\the resonators were unaffected. 


AN interesting contribution to the subject of electrical oscil- 
ations and electrical resonance is made in a paper by Mr. 
john Trowbridge in the currenc number of the Philosophical 
Vagazine. Being desirous of investigating the conditions 
ander which the formule given by Kelvin, Stefan, and others 
‘or the time of oscillation hold, and considering that method 
jrst employed by Spottiswoode of exciting a Ruhmkorff coil, by 
means of an alternating current dynamo, was a much more 
Joweriul method of exciting oscillations than the ordinary 
nethod of charging Leyden jars by means of an electrical 
machine, or working an induction coil by a primary battery, 
he author has designed a form of apparatus in which he employs 
an alternator capable of giving a current of from 15 to 25 
mpéres with a potential difference of 120 volts, together with 
suitable transformer to obtain the necessary difference of 
dotential. Ie, in general, employs one primary circuit between 
wo entirely separate and disconnected secondary circuils, su 
tranged thatthe images of the sparks in the three spark-gaps, 
fter reflection in a rotating mirror, could be formed side by 
side on the same photographic plate. The most striking results 
Mbtained by the author are that a unidirectional spark (non- 
dscillatory) always excites an oscillatory discharge in a second- 
uy circuit if the self-induction, capacity and resistance of 
his circuit permit an oscillatory movement. In every case the 
irst effect of the exciting unidirectional primary spark is to 
make the secondary circuit act as if there were no capacity in 
ils circuit, a thread-like spark resulting, which is exactly like 
chat produced when all the capacity in the secondary circuit is 
semoved. After a short interval of time the electricity rushes 
nto the condensers, and begins to oscillate, the strength of the 
dscillations rising, after one or two vibrations, to a maximum, 
and then decreasing ; the rate of oscillation finally assuming a 
teady state, and being expressed by the lormula¢=27 1c, 
fa unidirectional primary spark excites oscillations in neigh- 
douring circuits which are slightly out of tune, the phenomenon 
of electrical beats or interferences can be produced in these 
zircuits, and is very clearly shown on the photographs of the 
sparks. If the primary spark ceases to be unidirectional, and 
becomes oscillatory, these oscillations will tend to compel those 
of the secondary to follow them, and if they are not sufficiently 
jpowerful to do this they beat with the sec mdary oscillations, 
When all capacity is removed from the secondary circuits they 
[pseillate in tune with the primary circuit. The author has been 
led to suspect that there is a change in the period of electrical 
Oscillations when an iron wire is substituted for a copper one 
jof the same geometrical form, and is at present engaged in 
Mvestigating this point. 
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THE forty-first report of the Department of Science and Art, 
and the Directory (revised to June 1894), have been issued. 


Messrs. DULAU AND Co., have issued a catalogue of works 
they have for sale, on astronomy, terrestrial magnetism, and 
meteorology. 

WE have received from the publishers (Messrs. Bliss, Sands, 
and Foster) the latest volume of their very pretty series, entitled 
‘The Country Month by Month.”’ Tae number treats of ‘* The 
Plant-World in August,” and ‘‘ Wild Life” in the pleasant 
month upon which we have just entered. The series should he 
a favourite one with lovers of nature, the style of writing in it 
being bright and chatty, and the general get-up very tasteful. 

A REPORT, just received from Mr. Joseph Baxendell, show ing 
the results of observations made in cunnection with the mete or- 
ological department of the Corporation of Southport during 
1893, does credit to municipal meteorology. The report includes 
tables showing the results of routine observations, and also 
various notes relating to the instruments used and methods 
employed. 

Mr. J. D. Porrer has sent us ‘‘ Twelve Charts of the 
Tidal Streams of the North Sea and its Coasts,” which he 
has recently published for Mr. F. Iloward Collins. The two 
thousand arrows which are to he found upon the charts repre- 
sent the direction of the tidal streams of the North Sea and its 
surrounding coasts at all hours of the tide upon any day of the 
year. The time of high water at Dover supplies the key. The 
charts are reduced from the one published by order of the 
Lords Commissioners of the Admiralty, and numbered 2339. 


THE first number of Corfriéutions from the Zoological 
Laboratory of the University of Pennsylvania has heen 
received. It contains three articles, as follows, and is illus- 
trated by four plates :—‘‘ The Correlations of the Volumes and 
Surfaces of Organisms,” by Dr. J. A. Ryder ; ‘‘ The Growth of 
Euglena viridis when constrained principally to two Dimensions 
of Space,” by Dr. J. A. Kyder ; ‘‘ Descriptions of three new 


Polychxta from the New Jersey Coast,” by J. P. Moore. The 
new serial is issued through the Pennsylvania Press, 
Philadelphia. 


Yer another magazine professing to be devoted to science has 
appeared— The New Setence Review: a Miscellany of Modern 
Thoughtand Discovery. The latest arrival, which will he pub- 
lished quarterly, hails from America, but hasan officein Henrietta 
Street, Covent Garden. Some of the articles in the first 
number seem to us scarcely to fall under the head of science, buy 
this lapse into other realms may be due to the fact that the 
magazine aims at originality. Among the articles somewhat 
more closely allied to science than those we have hinted at, may 
be mentioned—‘‘ The Mystery of the Ice-age and its Solution,” 
by Major-General I)rayson ; ‘* The Problem of the Pole,” by 
C. Morris ; and ‘‘ Nikola Tesla and his Works,” by Lieut. F. 
J. Patten; while Prof. A. Ileilpin contributes ‘' Current 
Scientific Discussion.” 

Boru physical and natural science are fairly represented in 
the current number of Science /regress. Dr. D. H. Scott 
surveys recent work on the morphology of tissues in the higher 
plants ; St. George Mivart makes some critical remarks on the 
theories of epigenesis and evolution; and Prof. E. Waymouth 
Reid describes electromotive phenomena in glands, The 
arrangement of the molecules in a crystal, forms the subject of 
an interesting article by Mr. II. A. Miers; and a useful paper 
on atomic weights is contributed by Mr. Alexander Scott. In 
the July number of the journal the titles of chemical papers 
which appeared in May were enumerated. A similar list for 
June is given in the current issue, and an editorial note informs 
us that the list will be continued in each number. 
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T) First Bennial Report, for the years 1S92 and 1893, 
of the Marylan1 S:ate Weather Service, which was organised 
on May 1. 1831, has been published. Asin other States, the 
observers are voluntary, and the Weather Bureau supplies 
Tne present report is intended to give a 
weatril view of the climate, so far as conclusions can be drawn 
fro ava yet obtainable: it also contains a general summary 
ofthe p ysical features of Maryland, and of the different types 
of sv, each af which is specially alapted to the cultivation of 
certan c’asses of plants. The Director of the service, W. B. 
Clark, pints out that the climate is generally what is known 
as continental, but is, greatly modified in the eastern part of 
the state by the ocean. The average mean temperature of 
January is 327°S, ani of July 75°'S. a mean range of 43°, but 
the differences in certain localities are very considerable. Rain- 
fall is fairly equally distributed throughout the year, the 
maximum occurring in the spring; the mean annual fallis 4274 
inches. Snow never fails completely, even with warmes! 
winters 


THE Aeforts of the Director of the Michigan Mining School 
for 1890-1892 have just been distributed, and tell of mucb good 
work baving been accomplished at this popular institution 
during the years under review. Inthereport for 1891-92 men- 
tion is made of a number of changes which were to come into 
effect in 1893, one being the lengthening of the course from 
three to four years, and the raising the age for admittance into 
the regular course to twenty years, unless the intending student 
shall have completed a regular course in some goad high school 
or academy. The need of some kind of endowment is 
pointed out, the school being at present entirely dependent 
upon legislative aid. The report also calls attention to the 


iastrameants, &c. 


necessity for the erection of an additional building on grounds , 


belonging to the school. 
machine shops, testing and electrical laboratories, the mining 
enpineering laboratories, &c. A metallurgical laboratory is 
much needed, buat cannot at present be proceeded with far 
want of funds. The work in each department has developed so 


much that an increase expenditure all round is deemed 
Necessary. 
NY 
DIA/OMBTHANE, I1,C , has been isolated by Prof, von 
N 


Pechmann, of Munich, and a preliminary communication con- 
cerning it is contributed to the current /iert-Ate. This interest- 
ing substance is a yellow gas at the ordinary temperature, which 
eondenses when cooled to a yellow liquid. Tt appears to be 
olourless, hut is extremely poisonous, so much so that Ir. 
Pechmann finds it very difficult to work with in the gaseous 
stale, owinz to its violent action upon the respiratory organs. 
The principal properties of the substance have therefore been 
Mliel with its solution in ether. [tis obtained by the action 
of alkalies under special conditions upon any of the nitrosamines 
of the type NR. Ac. NO, where R represents an alkyl radical 
such at methyl, ethyl or benzyl, ant! Ac stands for acetyl, 
benzyl, or the radicals CONT, and COOC,H,. The yield of 
the gas i at least fifty per cent. of the thearetical when 
Ditrosomethylenzamide or nitrosomethylurethane are employed. 
The reaction appears to be a very simple one, represented hy 
the follwing ey ation :— 

NO 

Ac — 
The new Substance behaves in a characteristic manner towards 
dilute acide. The yellow solutwon in ether is instantly decolour- 
well open the wldition of the acid at the ordinary temperature, 
nitr@en Weng evolved. 


CILN 72? wexaoit © CHRY, +10 + Aconem 


Water acts in a similar manner and 
a’mow® ay vigorously as when acidified, Tt ig much more stable, 
however, towards aleshol. Iodine decomposes diazomethane 
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with formation of methylene iodide CII,l. and evolution of 
nitcogen. The reaction may be carried ont volumetrically if 
the iodine is likewise employed dissolved in ether, the comple- 
lion being indicated by a sudden decolourisation of the liquid ; 
the nitrogen can readily he measured by means of the nitro- 
meter, aver mercury. Diazomethane reacts with silver nitrate 
and lebling’s solution in a similar maoner to the diazoacetic 
ether described by Curtius. Mereuric oxide !s reduced in the cold. 
Cork is bleached and eventually destroyed by the gas, so that the 
ethereal solution cannot be preserved in vessels closed with cork 
stoppers. The best proof of its composition and constitution 
is considered by Prof. Pechmann to be afforded by its reaction 
with the methyl ether of fumaric acid. ‘Vhe yellow ether 
solution of diazomethane is instantly decolourised upon ad 
mixture with the fumaric methyl ether; the substance produced 
is a direct addition product which bas been obtained in crystals 
and which upon boiling with dilute hydrochloric acid evol : 
carbon dioxide and yields crystals of hydrazine hydrochloaia 
Moreover, the silver salt of this compound is stable, and 
been analysed. {In concluding his preliminary notice, Pro 


las. 


similar manner, employing, of course, an ethyl instead of 
methyl nitrosamine. further particulars of these compou 
will doubtless be awaited with considerable interest. 


THE additions to the Zoological Society’s Gardens during t 
past week include a Mozambique Monkey (Cercopithes 
fyserythrus) from East Africa, presented by Mrs. KNeirnand 
a Blotched Genet (Geneffa tigrina) from lamoo, East Afr 
presented by Miss M. Clade; a Grey Ichneumon (Herfe. 
griseus) from India, presented hy Miss Sullivan ; a Four-horne 
Sheep (Ozts aries, var.) presented by Mr. Frank C. Strick 
Blackeap (Sy/vta atricafilla) British, presented by Capt 
John Richardson; a Smooth Snake (Coronella Levis) British 
presented by Mr. John Gray ; a Common Viper (l7pera der, 
from Scotland, presented by Mr. J. Anderson; a Red and 
Blue Macaw (-fra macao) from South America, deposited. 


OUR ASTRONOMICAL COLUMN. 
Tue MAGNESIUM SPECTRUM AS A CRITERION OF STELL 


magnesium when the element is subjected to different tempera 
tures were studied some years ago, and their use in estinvating 
the comparative temperatures of celestial bodies have be 
pointed ont. Prof. J. 1. Keeler contributes a note of 
the matter to the cfstronomische Nachrichten, No. 3245; 
his remarks referring especially to some observations recen 


published by Prof. Scheiner on the hehaviour, under ¢ 


ferent temperatures, of the lines at A 4482 and A 43 
The former line is strong and broad in the spectrum 
of magnesium, when luminosity is produced by mean 


of the electric spark with Leyden jar in the circuit, but it di 
not appear in the arc spectrum ; on the other hand, the lin 
44352 is strong in the are spectrum, but faint in the 5] 
spectrum. Similar differences of relative intensity are foun 
exist in stellar spectra, and Prof. Scheiner is not alone in th 
ing that they afford a means of estimating the approximate 
peratures of the absorptive atmospheres of celestial holies 
hibiting them. In connection with this subject, Prof, Keeler 
comments upon the absence of the magnesium triplet 6 
the spectrum of Kigel, while the line at A 4482 is conspicuous. 
He suggests that the star is at too high a temperature for the 
production of the é group, and uses the relative strength of the 
group in <ifferent spectra as a criterion of stellar temperature 
It is pointed out that Kayser and Runge have shown thatt 

group is characteristic of a molecniar structure which cannot 
exist ala very high temperature, whereas the lines at A 4482 and 
d 4352 do nat represent the same molecular state. These 
siderations lead to the conclusion that the aspect of the éltn 
stellar spectra may be used as an index to the temperature in the 
same way as the two lines selected by Prof, Scheiner. 
And since the 4 group is absent from the spectra of Rigel and 
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certain other stars, it is thought that these bodies must be ata 
temperature higher than that of the most powertul electric spark, 
for, were they at this temperature, laboratory observations 
indioate that the group should be well visible in their spectra. 


THe Aucusr SWARM OF METEORS.—Many have already 
begun to observe, during the past few evenings, some of the fore- 
runners af the August swarm of meteors which at this time are 
visible in very considerable numbers. Although, at its best, 
this swarm does not offer such beautiful displays as those 
which occur when the earth meets with the densest part of 
the November swarm, yet, on account of their uniform distri- 
bution and moderate density along their orbit, the shower is 
always fairly bright and distinct. Unlike the November meteors, 
the Perseids always herald their approach a few days before- 
hand by an increasing number of outliers as the maximum ap- 
praaches; on the toth this is reached, and from that time 
a decrease in their number rapidly diminishes. Another pecu- 
liarity of this swarm is that the average intensity year by year 
does not exhibit such wide variations as those shown by the 
Leonids, which attain a maximum every 33} years. By plotting 
the paths of the observed meteors on a globe or star chart, the 
radiant point so found should be approximately 45° R.A. and 57° 
Declination for the 1oth. Close observation every evening will 
reveal a daily movement of the radiant point eastward among 
the stars, as shown in the following ephemeris, taken from Mr. 
Denning’s table in the ‘‘Companion to the Observatory.” The 
dates before the ioth are given forthe sake of those who have 
commenced their observations early, and would like to compare 
their observed radiant points with those calculated :—~ 


Date. Radiant. F Date. Radiant. ; 
3. 3° oa > 

July 19 19 +51 Auz 2 36 +55 
eects. 22 52 im, al 38 56 
see et) 2a aes 52 co. SP cee. NB} 56 
ss 25 27 53 fo 42 57 
»» 27 uo 54 1, 0 45 Se 
» 2 3 . 54 sy «12 47 57 
» 3h 34 55 nd 50 538 
» 16 53°: 58 


nected, is that which appeared in 1862, and was discovered by 
Mr. Swift, of Rochester, New York, on July 15. The orbit, 
after a calculation made by the late Dr. Oppolzer, of Vienna, 
was found to be elliptic, and the periodic time 120 years. 
Schiaparelli it was, however, that drew attention to the simi- 
larity between the meteoritic and cometary orbits. The next 
appearance of the comet dves not take place before another half- 
century. 


INSTITUTION OF MECHANICAL 
IE CARE IE INS. 


“THE annual summer meeting of the Institution of Mechanical 

Engineers was held last week in Manchester, under the 
presidency of Prof. A. B. W. Nennedy, the President of the In- 
stitution. The meeting commenced on Cuesday, the 3tst ult., and 
concluded on the Friday following. There were but two sittings 
for the reading and discussion of papers. The following is a list 
of the papers on the agenda :— 


(1) ‘‘ Description of the New Electric Lighting Works, Man- 
chester,” by Dr. John ITopkinson, F.R.S. 

(2) ‘Electric Welding,” by Benjamin Alfred Dobson. 

(3) ‘‘ Description of Cwin Screw-Propellers with Adjustable 
Immersion, fitted on Canal Boats,” by ILenry Barcroft, of 
Newry. 

(4) “* Description of the Manchester Main Drainage Works,” 
by Wm. Thomas Olive, Resident Engineer. 

(5) ** The Manufacture of Standard Screws for Machine-made 
Watches,” by Charles J. llewitt, of Prescot. 

(6) ‘Drilling Machines for Cylindtical Boiler Shells,’”’ by 
Samuel Dixon, of Manchester. 


_ Thelast two papers were adjourned until the next meeting 
an London. Dr. Elopkinson’s paper was a short one, the scope 
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of which is sufficiently indicated by the title. Outlined par- 
ticulars were given of the new installation at Manchester. There 
were, however, no special features which require notice in the 
present instance. The discussion which followed chiefly turned 
on the use of jockey pulleys. It is interesting to notice, how- 
ever, the progress that has heen madein electric lighting since 
the author read his first paper on the subject before the Ipstitu- 
tion, now fifteen years ago. Since that time this department of 
practical science has undergone an extraordinary development. 
The only electric lights then were arc lights, the first incan- 
descent lights in a practical form being made about a year later. 
To-day there are millions of incandescent lights in use. The 
machine the author used for experimenting upon in 1879 was 
at that time considered a fairly large one and highly economical ; 
it required six horse-power to drive it. Now many machines 
have been working for a considerable time, requiring over 
1000 hor:e-power to drive them. The commercial efficiency 
of the machine then was about 50 per cent., but now machines 
are produced having commercial efficiencies of 94 per cent. 

Mr, Dobson's paper on electric welding was one of practical 
interest, although the system of welding by electricity is one 
that is now well known, The author, has, however, adopted this 
method of joining metal for some time in the extensive works of 
his firmat Bolton, Practical every-day working for nearly three 
years of the process of welding by electric force enabled him to 


‘give certain indications and appreciations of the method con- 


sidered as a practical workshop operation. During the period 
mentioned his frm has bad two machines in operation, worked 
from the same generatiny dynamo, and engaged upon different 
classes of work. The one is specially arranged for joining bar 
iron and steel, and the otber, which is a smaller machine, is 
used for work of a more delicate nature, such as brazing and 
piecing clean-finished work, where the fire-heat would have de- 
stroyed the quality of the work on the adjacent material. Great 
difficulties were experienced at first in regard to the requisite 
mechanical power, it being found that this power had been 
much understated. The author, having about 35 indicated 
horse-power to spare on a certain engine, and understanding 
that 30 horse-power would be the utmost required to piece a 
2-inch round bar, determined to drive the dynamo from that 
engine. This practical test showed that instead of 30 horse- 
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larger sizes. A portable engine capable of working up to too 
indicated horse-power with So Ibs. pressure was supplied and 
placed at a distance of about 45 yards from the welding machine. 
Even with this engine it was found that when piecing the larger 
diameters—as yet nothing over 2} inches has been pieced—if 
the work was to be done in reasonable time, the speed of the 
engine was greatly checked. A Thomson-Houston welding 
dynamo was used by the author’s firm. Its speed is 1000 re- 
volutions per minute, ancl it gives at full load a current of 200 
amperes at 300 volts with too alternations per second. Trans- 
formers are used. The author gave full particulars of the work 
done and tests made. The question of cost had not been 
alluded to in detail by the author, who admitted, however, that 
the payment of royalty, the cost of horse-power, and 
the depreciation, which on electrical apparatus is heavy, 
together brought tbe cost considerably over the net cost 
of the ordinary smith’s bearth work; the payment in 
wages, &c., beimg considerably less. The loss in weight 
of iron is ahout one-twentieth. On straightforward welds the 
total cost is between ten and fifteen per cent. more than 
the ordinary smith’s work ; but in the case of delicate work and 
difficult operations, the cost is about one-third of that of the 
smith’s work. The real advantage of the apparatus, as at 
present arranged, is not so much an economy as a method of 
securing an absolutely reliable result, and occasionally saving 
considerable expenditure by its adaptability. 

In thediscussion which followed the reading of this paper, no 
important points were brought forward. 

Mr. Barcroft in his paper described an arrangement by 
which steam power conld be applied to ordinary canal boats. 
Although doubtless the application was suitable lor the position 
it had to fill, the machinery possessed neither scientific nor 
engineering interest, except of a very limited order. 

Mr, Olive’s paper on the Manchester Main Irainage Works 
was a useful description of an ordinary installation of this 
nature. The Manchester works have but recently been put up, 
and are indeed hardly yet in full working order, 
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two measurements, viz. the hori- 
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must be made with the highest degree of accuracy attainable, 
for on these the result directly depends. In orderto accomplish 
this, 1 had to design a special instrument, an optical coai- 
pass, which is illustrated in Fig. a. This is an arrangement 
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pair of traversing slides, each carrying a microscope in one or 
other of three grooves. The two traversing slides are drawn 
together by a spring, and can be separated by a screw cone, 
forming a very delicate fine adjustment. This is operated by 
the serew-head $;; Sz is a focussing screw giving a fine 
adjustment to the focussing slide. S$, S, are two parallel- 
ising screws, the purpose of which is to bring the micro- 
scopically-divided glass scale into focus at each end 
simultaneously. 5,15 a micrometer screw-head, which ds 
employed to push the seale bodily to the right by measured 
amounts. The two microscopes are focussed upon, say, the 
right sides of the wires, the focussing slide is then withdrawn, 
leaving them relatively unchanged, and the microscopic seale is 
then put in its place. The distance from wire to wire is thus 
transferred directly to the scale, and the fractional part of any 
one division of 1/100 inch is all that has to be referred to and 
measured by the screw. Every slide in this apparatus is 
geometrically arranged, so that the movements are all perfectly 
free, unconstrained, and without shake. In micasuring the dis- 
tance between the fibres, which must be done while they are 
freely suspended, so that a force of a millionth of 
the weight of a grain will give them a considerable 
motion, means have to be provided to exclude dranght, 
which yet must not interfere with the apparent dis- 
tances of the fihres. No microscope cover-glass ts any 
use for this purpose. It is sure to be prismatic, and when 
inserted between the microscope and an object, it will certainly 
cause it to shift its apparent position. A piece of clear mica 
is perfect in this respect, no movement, even with a high 
power, being visible. [ mention this, as it well illustrates the 
sort of trap that is ever set for the experimentalist. Tf I had not 
Leen aware of this, and had used, as would be natural, a window 


Tw. 


whi ‘s upon the lid of the zpparatus on the circular V- 
rT > in Fig. 1, so that i* can rotate without shake. 
s the fi 


ing slide, and on this a 


1 from p. 374. 
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Of microscope cover-plass, then cach fibre wonld have appeared) 
as definitely in its place as before, but the place would have 
been wrong, perhaps by 1/1000 inch, and thns a consistent error 
affecting all the experiments alike would have been introduced, 
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and no multiplication of observations or taking of means would 
have eliminated it. It is on this account that it is so important 
in experimental work to vary the conditions in every way, so as 
to discover unsuspeeted consistent errors. 

The microscope seale was made by Zeiss, and is a most 
perfect example of scale construction. In order to test the 
accuracy and find the errors of the scale, Ttook advantage of my 
visit 1o Cardiff, for the meeting of the British Association, to 
compare it with a series of Whitworth standard bars on Prof. 
Viriamu Jones’s very perfect Whitworth measuring machine, 
For this class of work sunshine or dust give great trouble, but I 
was fortunate in having splendid weather for my purpose, as 
visitors will probably remember. It rained without ceasing 
‘during the two days that I was making these measurements. 

Having now very imperfectly described the apparatus and 
the place in which I have carried out my experiments, I will 
mext show a series of photographs, which I took by magnesium 


Fic. 6. 


Vight, to give a better idea of the appearance of the apparatus | 
and its surroundings. Fig. § is a view of the vault showing 
the clock, the eye end of the big telescope, and the little telescope. 
In the distant corner is seen the felt screen with a long slit, 
through which the scale and telescope can be seen from the 
mirror of the instrument. This, of course, is on the table be- 
hind the screen. Fig. 6 is a view of the corner itself, with the 
screen drawn back. ‘Ihe octagon protecting house, which sur- 
rounds the apparatus, is seen in position. Here again a slit is 
cut large enough fo allow the scale and telescope to be seen 
from the mirror. Fig. 7 is a view of the instrument with the 
two halves. of the octagon house separated. Here a further 
system of sereens consisting of concentric brass tubes may | 
be seen, but the lower one, which surrounds the window, 

has been removed and placed upon the table. The driving 

gear is also seen in this photograph, and a tuhe coming 

from*the screw under the instrument which holds the central 
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tube, which tube is also seen in Fig. 1, This tube en- 
ables me to contro] the motion of the mirror from the 
telescope without approaching the corner in which the ap- 
paratus is set up. This is done as follows: the back window 
at the level of the mirror is made of metal, with a hole in it in 
which is serewed a metal tube lightly filled with cotton wool. 
This is not central, but opposite one end of the mirror. The 
tube on the table does not fit the screw, but is merely bent up 
and enters it loosely. By gently drawing air from the end of 


the tube at the telescope a very fecble draught is produced in 
the apparatus, for nearly all the required air is supplied by 
leakage round the pipe near the screw, very little entering 
through the window pipe, in cansequence of the resistance 
offered by the cotton wool. 


In this way, if the mirror is 


~ 


Figag: 


moving it may be gently brought to rest without impact, or it 
may be given a swing of any desired amplitude. So perfectly 
does this work, that the mirror may be steadied very 
quickly so as to move through less than a scale division, 
an amount which corresponds to six or seven seconds of are, or 
to a force of less than one thousand millionth of (he weight of 
a grain, 

The operations for any complete experiment are fourteen in 
number. I do not intend to go through these seriatim, as 
time will not allow me todoso. It is sufficient now to say 
that the first eight are necessary to get the instrument and scale 
relatively fixed and adjusted, the vertical measures made, and 
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generally all ready for operation 9, in which the optical compass 
is employed. This is a most important one, for not only are 
the horizontal measures made, on which so much depends, but 
in addition the p!ane of the wires and fibres are made identical, 
the correspon ling scale reading is found, and any eccentricities 
are measure 1] and may be corrected. 


(To be continued.) 


SOCIETIES AND ACADEMIES, 


PARIS, 


Academy of Sciences, July 30.—M. Loewy in the chair.— 
Conditions necessary for the production and the perception of 
murmurings in tubes through which air-currents pass, by M. A. 
Chauveau.—On certain of the later geological and climatic 
phases in Barbary, by M. A. Pomel. The quaternary period 
was marked in Barhary hy (1) a rainy phase with formation of 
alluvial deposits, followed by (2)a dry period characterised by 
the forma’ion of travertinous crusts, and (3) the partial submer- 
gence and reappearance of the coast districts with the production 
of a narrow band of marine beds and a moderately humid 
climate, which has since deteriorated to the present condition of 
excessive dryness.--Report on M. Bigourdan’s memoir ‘‘On the 
micrometric measurement of small angular celestial distances, 
and on a method of perfecting this kind of measurement,” by 
MM. Loewy, Tisserand, and Wolf. The method used by the 
author for the measurement of micrometric angular distances 
consists in the use of glass points in place of the micrometer 
threads, so tliat the image is never blo'ted ont by superposition. 
I; allows of much easier work, and is at least as accurate as any 
method previously employed.—On the theory of differential 
quadratic formule, by M. Wladimir de ‘annenberg.—On the 
integration of certain systems of equations with derived partials 
of the first order involving several unknown functions, hy M. 
Riquier.—On the absorption of light in isotropic and erystal- 
lised media, by M. G. Moreau.—A contribution to the 
study of the structure of stecl, by M. IF. Osmond. With 
moderately hard steel, containing o'45 per cent. of 
carbon an! 0°35 per cent. of manganese, the struc- 
ture was found to vary gradually in samples all originally 
heated to $25 C. and quenched in water at 15°C. after cooling 
10 720°, 690 ,670 , 650°, and 630° respectively. Hardening from 
640 left the structure almost the same as slow cooling. With 
hard steel, containing 1°24 per cent. carbon, the variation is 
more rapid ; the temperature of maximum hardening lies very 
near to that of no hardening. The structure, as studied by 
polished surfaces, in steel of moderate hardness gives informa- 
trop concerning (t) the maximum temperature of heating, (2) 
the temperature from which it has heen hardened, and (3) the 
rate of cooling. —A refractometer with a chamber capable of 
being heated, and its application to measurements with fatty 
substances, by M. Fery.—On the constitution of rhodinol from 
essence nf Pelargonium, by MM. Ph. Barbier and L, Bouveault. 
Khodinol is demons'rated to be a primary alcohol, Cy, H,.0, 
containing one ethylenic grouping ; it is a cyelic compound, 
andl ifs rolatory power and that of its derivatives prove the pre- 
sence of an a ymmetriccarbon atom. The consideration of the 
foregoing, together with the ease with which on oxidation it 
yicl ly acetone and a-methyladipic acid, leads to the provisional 
formula: 


ai CMa Cy 
CMEC Bile 
nn Cig i Miu licort, 


Action of thiony! chloride on some inorganic acids and organic 
compaon lt, by Me. Ch. Moureu. With mineral acids SOC1, 
Rives the correspon ling chlorhydrins; with aldoximes it yields 
niriles by dehydration ; with oxalic and formicacids it behaves 
yw hke sulphunc acid, In cach ease equal volumes of hydro: 
venchleride and sulpher dioxide arc liberated. —On the stability 
if aqueous solutions of mercuric chloride, by M. EE. lureker,— 
“Th oxidation of beer worts, by M. P. Petit. —VThe mechanism 
of thy w fluence of toxic sulytances acting by means of secondary 
cours in the production of infection, by MM. Charrin and 
louclert, “The conclusion is drawn that poisons aid infection 
by an antit hagecytary action allowing the more rapil multiplt- 
cation ef the diease microbe without inereasing the virulence 
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of its virus.—On some new laws of pupillary contraction, by M. 
Ch. Henry.—ls the use of the Auer burner capable of causing 
partial poisoning? By M. N. Grehant. The author quotes 
experimental results from which he draws the conclusion that 
the Auer burner in use does not cause poisoning by the trace of 
carbon monoxide produced.—On the transformation of ‘Pa- 
guriens” into anomourous crabs of the sub-family of the 
Lithodinw, by M. E. L. Bonvier.—On the venomous eland of 
the ‘‘ Myriapodes Chilopodes,” by M. O. Duboseq. —Branchisze 
in Physa famellata, by M. Paul Pelsener.—Ou the Hongkong 
plague, by M. Yersin. A specific bacillus is found in great 
numbers in the bubon, but not inthe blood. 
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THURSDAY, AUGUST 16, 1894. 


THE BRITISH ASSOCIATION. 
OXFORD, AUGUST 15, 


ape meeting which is now ending is in many ways a 

memorable one. To those who are engaged chiefly 
in the serious work of the Sections it will be memorable 
because of the unusual fulness of the sectional meetings 
and the exceptionally high standard of the communica- 
tions which have been brought before them. To the 
popular mind the great feature of the meeting is the 
Presidential address. Apart from the accessory advan- 
tages derived from the eminence of the speaker, his 
position as Chancellor of the University, his command 
of the English language, his oratorical powers, and the 
unusual splendour of the University ceremonial, the 
address must be considered as one of the most remark- 
able that has been given from the Presidential chair for 
many years past. Its effects are likely to be considerable, 
because, unlike the majority of scientific addresses, it was 
thoroughly comprehended by the whole audience, and was 
written in such clear, vigorous, and easy English that 
there is no educated person who cannot understand every 
word of it. Whether the effect will be for good or for 


evil, time will show. Lord Salisbury passed in review 
the weaknesses of all branches of science, but his ex- 
posure of the incompleteness of the ethereal and atomic 
theories are not likely to prejudice the general belief in 
them. These are impersonal questions which the average 
layman is content to leave in the hands of specialists. 
It is otherwise with Evolution, which came in for a large 
share of criticism, much of which, it must be said, was 
criticism of a somewhat unfair kind. Evolution and the 
Darwinian hypothesis have been accepted of late by the 
people in a somewhat reluctant and hesitating fashion ; 
there has been no great champion of the opposite view, 
and the “lay” mind has been overwhelmed with masses 
of technical argument until it has relapsed into sullen 
acquiescence. For the first time for some years past a 
voice has spoken from a seat of authority, and has raised 
the hope that the bondage under which unwilling minds 
were lying may be broken, that the doctrine of Evolu- 
tion may be overthrown, and that of design resuscitated 
in place of it. One has only to read the articles which 
have appeared in all the leading newspapers to under- 
stand how rea] this hope is, and how gladly a large 
number of educated people would undo the labours which 
were begun by Treviranus and Lamarck, carried on to 
success by Charles Darwin and by Wallace, and elaborated 
by Huxley, Haeckel, Weismann,:and many others. The 
biologist knows well the answer to most of Lord Salisbury’s 
criticisms, and can show that most of them have often 
been raised before, and have been completely answered. 
They were partly answered by Prof. Huxley in the admir- 
able speech in which he seconded the vote of thanks, 
and it is to be hoped that he has not said his last word in 
response to the challenge thrown down. A perusal of 
the newspaper articles of last week betrays a weakness 
in the armour of scientific debate, a weakness from which 
Prof. Iluxley alone, ar almost alone, is exempt. Since 
the “Origin of Species” was first published, much 
has been spoken and written on the subject, and 
an enormous mass of evidence has been accumulated, 
much of which is of the nature of verification, and 
carries, or should carry, as much weight in support of the 
theory of descent with modification as did the discovery 
of new elements in support of the theory of Mendeléef. 
But the subject is a large and intricate one, and the | 
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writings of many of the staunchest adherents of Evolution 
have failed to influence those who are not professed 
biologists because they have been couched in such 
technical, and, at times, in such uncouth language that 
they could not possibly be understood except by those 
who have had a long training in the special subject. 
Lord Salisbury has taught us that a skilled debater and 
a master of epigram may, by a sudden and brilliant 
attack, make a breach of some considerable extent in 
what we have come to consider as an almost impregnable 
stronghold. That the breach will be rapidly repaired, 
there can be no doubt, and in repairing it biologists will 
feel the advantage of having to improve the range and 
penetration of their weapons of offence and defence. It 
is not enough that a scientific truth should be the 
possession of a privileged few; those who value the 
truth should try to spread it and make it common 
intellectual property, and this can only be done when 
they realise that simplicity of language, a correct style, 
and a good arrangement are essential to its propaga- 
tion, It is unnecessary to remind readers of NATURE 
that the questions in dispute among biologists are not 
as to whether evolution has taken place, but as to the 
manner in which it has taken place ; that the selection 
of favourable variations is not denied, but that the opera- 
tions of natural selection are still imperfectly under- 
stool, and that arguments drawn from artificial selec. 
tion, if they are applicable at all, are applicable only to 
a very limited extent, Nobody supposes that the methods 
of artificial selection, the mating of the favourably vary- 
ing bridegroom with the favourably varying bride, find 
their exact parallel in nature. The argument from arti- 
ficial selection was originally brought in to prove that 
under certain conditions species were capable of trans- 
formation, and the different conditions under which 
transformation may be effected, and the extent of trans- 
formation under known conditions, are now the most 
promising subjects of biological study. This fact was 
very well exemplified in the discussion which followed 
Prof. D’Arcy Thompson’s paper ‘On some Difficulties 
of Darwinism,” on Monday last. It might appear that 
the debating of such a question in Section D was proof 
of the truth of Lord Salisbury’s contention, that there is 
a reaction against Darwinism ; but it is to be observed 
that none of the eminent authorities who took part in the 
debate doubted the fact of progressive modification; the 
question at issue was whether the direct etfect of external 
conditions is or is not a factor of importance in causing 
and perpetuating variations. The sum and substance of 
Lord Salisbury’s address was that science is not infal- 
lible, and still far from having attained an exact know- 
ledge even of fundamental problems. ‘This science 
knaws very well, and the proceedings of Sections show 
how very much is still to be learnt. 

It is impossible to review the work of each Section in 
detail, but it may be said that never in recent years has so 
much matter of novel or remarkable character been com- 
municated in every department of Science. Section A has 
been particularly active. When it has not been occupied 
in holding joint discussions with Section G, on Flight and 
on Integrators, or with Section !,on the Theory of Vision, 
it has divided itself into three departments—two for 
Physics, and one for pure Mathematics—and in each the. 
number and the quality of the communications have 
been of the highest order, one of the most remark- 
able being that of Prof. G. Quincke, on the formation 
of soap-bubbles by the contact of alkaline oleates with 
water, 

But, so far as the scientific importance of the communi- 
cations made to the present meeting is concerned, it is 
conceded on all hands that a verbal and really an in- 
formal announcement made by Lord Rayleigh to Section 
B, on Monday, on behalf of himself and Prof. Ramsay, 
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takes the rirst place. It is known that Lord Rayleigh 
has been for many years engaged upon the determination 
of the densities of various gases. We have learnt that 
he found in the case of “nitrogen different densities 
amounting to about one half per cent. according as the 
gas was obtained from chemical compounds and the so- 
Called nitr rogen of the atmosphere. ‘This and other 
points have recently occupied the attention of both Lord 
Rayleizh and Prof. Ramsay, and they have succeeded in 
isolating from this so-called atmospheric nitrogen, and 
by two distinct processes, a second inert ingredient 
denser than true nitrogen. The tirst method employed 
was that used by Cavendish in his demonstration of the 
composition of nitric acid. Air mixed with oxygen is 
submitted to electric sparks in presence of alkali until 
no further contraction takes place. The excess of oxygen 
is then absorbed by pyrogallol. That the residual gas is 
not nitrogen is inferred from the manner of preparation, 
and from the appearance of its spectrum. <A second 
method giving much larger quantities of the new gas de- 
pends upon the removal “of nitrogen from deoxygenated 
air by passing it over heated magnesium. When this 
process was allowed to continue, “the density gradually 
rose to 14°S8, 1671, and finally to 19°09. At this stage 
the absorption appeared to have reached its limit, in- 
dicating that the new gas amounts to about 1 per cent. 
of the nitrogen of the atmosphere. (When the gas thus 
prepared was sparked with oxygen there was little or no 
contraction. Lord Rayleigh and Prof. Ramsay have 
already found that no liquefaction occurs when the gas is 
compressed at atmospheric temperatures. 

Sir Henry Roscoe said that the communication was one 
of the greatest possible interest and importance, and the 
Section as well as the distinguished authors were greatly 
to be congratulated on the announcement of the discovery 
of what would in all probability turn out to be a new ele- 
mentary body existing in the atmosphere, The discovery 
appeared to him to be of special significance, as being 
one brought about by the application of exact quantita- 
tive experiment to the elucidation of the problem of the 
chemical constitution of our planct. 

There were many other communications of a most 
interesting nature, including a discussion on the action 
of moisture in promoting chemical changes, a problem 
which has occupied the attention of several Oxlord 
chemists of late years. Mr. Miers read a paper of great 
interest to crystallographers in Section C, and Mr. 
Culverwell’s criticism of Croll’s views on the Ice Age 
excited much interest. 

lt was thought by many that the division of Section 
D into two very distinct departments of Zoology 
and Botany, and into a third and completely separate 
department of Physiology, might weaken the procecd- 
ings of each; but the fear has proved to be entirely 
groundless, for there has been almost a superfluity of 
interesting material, and the attendance in each Section 
or department has been as good as was usually the case 
in the undivided Section. One is glad to note, however, 
that the division is permissive, and that the three sub- 
jects may reinite under the common denomination of 
Biology in any meetings at which such a galaxy of talent 
as has been brought together on this occasion is not to 
be expected. Section FE (Geography) has had one of 
the most successful years in its experience, and has been 
attended daily by large audiences, which were very well 
accommodated in the great North Writing School. 
Economie Science has been hardly less successful, and 
G and Il have at various times been densely crowded, 


the a.commodation in the Anatomical Department 
having proved sometimes to be altogether inadequate 
for the large audiences which assembled to hear Mr. 


Arther I vans, Prof. Macalister, M. 
and Dr. Lous Kobinson. 
A further feature of the Oxford mecting may be men- 
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tioned. Several of the colleges dispensed a magnificent 
hospitality, and the reunions of foreign and English men 
of science in Magdalen and Merton will long be remem- 
bered by those who were fortunate enough to take a 
part in them. New College was not behindhand, since 
it entertained the Sectional Secretaries during their stay 
in Oxford; whilst Brasenose, Merton, Corpus Christi, 
Lincoln, Jesus, and Balliol vied with one another in 
hospitable efforts. Pembroke College was prepared to 
have done as much, but its intentions were frustrated by 
a sad event which happened just before the meeting. 
During the month of August Oxford is usually depleted 
(most of the University residents are away on their 
holidays), but for this occasion many returned and 
showed that the old traditions of University hospitality 
have not been forgotten since the Universities Acts 
came into force. The sixty-fourth meeting has alto- 
gether been a magnificent one, and well worthy of the 
town in which it was held. 


The following is a synopsis of “grants appropriated to — 


scientific purposes by the General Committee :— 


a 
Electrical Standards... ‘ Bou 25 
Photographs of Meteorological Phenomena 8 ee Ue 
Earth Tremors ae 75 
Abstracts of Physieal Pape oat ot 08 100 
Reduction of Magnetic Observations made at Fal- 
mouth Observatory... 50 
Comparison of Magnetic Standards 25 
Caleulation of certain Integrals... ae tes 1S 
Meteorological Observations on Ben Nevis Pee Gi 
Uniformity of Size of Pages of Transactions, &. 2... 5 
Wave-length Tables of the Speetra of the Elements... 10 
Action of Light upon Dyed Colours ... 30 Be 
Formation of Ialoids from Pure Materials 20 
Isomeric Naphthalene Derivatives pn ay . 30 
Electrolytic Quantitative Analysis wos ae 4o 
Erratic Bloeks ... re Sue eh ee 10% 
Palwozoic Vhyllopoda_... 00 as a 
Photographs of Geological Interest (renewedya 10 
Shell-bearing Deposits at Clava, &c. .., ca .- IG 
Kurypterids of the Pentland TTills v0 oath a OS 
New Sections of Stonesfield Slate 50 
Exploration of Calf Itole Cave... a6 «=. 10 
Investigation of a Coral Reef by Boring and Soundine 10 
Nature and Probable Age of High-level Flint-drifts... 10 
Examination of the Locality where the Cetiosanrus i 
the Oxford Museum was found BO eco i eg 
Table at the Zoological Station, Naples «1 1G 
Table at the Liologieal Laboratory, Plymouth 
(renewed) ° 20 
Zoology, Botany, and Geolony af the tel Sea (partie 
renewed) 2 we 40 
Zoology and Pane of the West Utne Weare 50 
Index of Genera and Species of Animals S00 oe GP 
Climatology of Tropical Africa ... = Sc <n 
exploration of Tfadramout tee 2d 50 
Cahhration and Comparison of Measuring Tnstenment™ 50 
Anthropometric Measurements in Schools... eS 
Lake Village at Giastonbury ae 600 30 
I:xploration of a Kitchen-midden at ITastings 10 
[thnagraphieal Survey ... oe te «30 
Physiological Applications of ie Phonograph oo 
Corresponding Societies .. ck oc: = vee 30 
Mathematical Tables Gacenpentel balance) 
£1093 
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OPENING ADDRESS BY Pror. I. BAyLey BALFour, M.A., 
M.D., F.R.S., PRESIDENT OF THE SECTION, 


THE prospect of visiting Oxford to-day has, ] am sure, been 
to all of us a pleasant one, and we who are specially interested 
in biology have looked forward to our meeting at this time with 
the distinguished members of the Oxford Biological School. 
But as we gather here there will, J think, be present to the 
minds of all of us a thought of one member of that school, 
whom we had hoped to meet, who is recently gone from it in 
the prime of his intellectual life. By the death of George John 
Romanes biological science is bereft of one of its foremost ex- 


NAGRORE 


positors, Oxford is deprived too soon of one whose mental | 


power was yet in its zenith, and each one of us who knew him 
cannot but feel a deep sense of personal loss; and we shall in 
our meeting here sadly miss the man brimming with a geniality 
which robbed differences of their difficulty and charmed away 
bitterness from those controversies in which he revelled, This 
is not the occasion upon which to dwell on his character, his 
merits, or his work. We must all, I think, have appreciated 
the graceful accuracy with which these were sketched in the pages 
of NATURE by one of his colleagues ; but under the shadow, as 
we are here, of his recent death, 1 believe 1 give utterance to 
feelings every one of you would wish expressed in paying this 
passing tribute to his memory from the chair of the Section of 
the Association devoted to the subject of his life-work. 

I cannot open the business of the Section without referring to 
the fact that its organisation appears to be variable, like the 
objects of its study. It has changed its constitution more tban 
any other Section of the Association, under influences partly 
from within in the strength of its elements, partly from without 
in the local circumstances of its meetings. At its origin it was 
the Section of botany, zoology, anatomy, and physiology; in 
the following year anatomy and physiology became a new 
Section, E, only aftcr some years to merge again in the original 
one. Then a partition was tried—a physiology department and 
an anthropology department were formed within Section D; but 
the Montreal meeting saw anthropology as Section H of the 
Association, and physiology again an integral portion of Section 
D. This year, as you are aware, physiology—I must be careful 
to say animal physiology—has again become a definite Section 
—I. Whether or no the habit thus acquired through the 
environment of Oxford will be so permanent as to be transmitted 
and appear at future meetings of the Association is a problem 
upon which 1 refrain from speculating; my reason for men- 
tioning this matter at all is to point out that, as in previous 
devolutions of subjects from Section D, animal physiology 
is the only physiology which is concerned. It was part 
of the original proposal that plant physiology should form 
a portion of the province of SectionI. To this the botanical 
members of Section D are unable to assent. We all readily 
admit that the development within recent years of aur know- 
ledge of plant-life is entirely in the direction of bringing to light 
fundamental similarities between the vital processes in plants 
and in animals, To no one do we owe more in this sphere of 
investigation than to two of the distinguished botanists from 
Germany whom we are glad to welcome at this meeting—Profs. 
Pfefter and Strasburger. And we fully reciprocate the desire 
for mutual comment and criticism implied in the suggestion of 
combination, But allowing these as grounds for the conjoint 
treatment of the physinlogy of plants and animals in one section, 
what we botanists feel is that we are a compact body of workers 
in a science the boundaries of which it is at present not difficult 
to define, and that to divorce physiology from morphology and 
other branches of botany would tead to loosen our cohesion, 
would be to go against the current of our progress, and would 
take all the vitality from our discussions. To have papers on 
plant physiology dealt with in Section 1, whilst those on other 
botanical subjects were dealt with in Scction D, would be not 
Merely an extremely inconvenient arrangement, from causes 
inherent in the subjects themselves, but would strike at that 
fraternity and spirit of camaraderie amongst those treading the 
same path of sci: nee, the promotion of which is the chief, it not 
the only, function the British Association now fulfils. At the 
outset, therefore, of our mectings, I wish to make it knowa that 
papers and discussions on all botanical subjects will take place 
In Section D, 
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And now I pass to the special topic upon which 1 am to 
address you. Ja selecting it 1 have followed the lead of those of 
my predecessors in this chair who have used the opportunity to 
discuss a practical subject. Forestry, about which 1 purpose 
to speak, is a branch of applied science to which, in this 
country, but little attention has been given by any class of the 
community. By scientific men it has been practically ignored, 
Yet it is a division of Rural Economy which ought to be the 
basis of a large national industry. 

There are no intriasic circumstances in the couatry to pre- 
vent our growing trees as a profitable crop for timber as well as 
our neighbours. On the contrary, Great Britain is specially 
well adapted for tree-growing. We have woodlands of fine 
trees, grown after traditional rule-of-thumb methods, abundant 
in many districts, The beauty of an English landscape lies in 
its trees and its pastures. Nowhere in the world, probably, are 
to be found finer specimens of tree-growth. As arboriculturists 
we are unrivalled. But the growing of trees for effect and in 
plantations is a very different matter from their cultivation on 
scientific principles, for the purpose of yielding profitable crops. 
This is sylviculture. The guiding liaes of the two methods of ¢ ul- 
ture are by no means the same—nay, they may be opposed ; and 
itis the sylvicultural aspect of the science of forestry which has 
hitherto keen neglected in this conatry. The recognition of 
this is no new thing. But within recent years it has attracted 
considerable public attention, as the importance of wood culti- 
vation in our national life has been more realised ; and although 
various proposals have been put forward, and some little effort 
made for the purpose of remedying the admittedly unsatisfactory 
state of forestry practice, there has been so far no great result. 
I attribute this in great measure to the apathy of scientific men, 
especially botanists, and I] am convinced that until they devote 
attention to forestry the great issues involved in it will not be 
tightly appreciated in the country, 

It is not the first time the subject has been before this 
Section. I fiad that in 1885, at the Aberdeen meeting, a com- 
mittee was appointed by it to consider ‘‘ whether the condition 
of our forests and woodlands might not be improved by the 
establishment of a forest-school.”” The good intention of the 
promoters was not fulfilled, however. The committee did not 
meet. 

In the first instance, let me briefly refer to the national 
economic features of forests as they affect us. 

There are two aspects from which forests are of importance 
to a country—firstly, as a source of timber and fuel ; secondly, 
on account of their hygienic and climatic influences. 

With regard to the latter, itis a popular notion that trees 
exercise considerable influence upon atmospheric conditions, 
but it is only within recent years, and as the result of long 
expersmental research in Switzerland, France, Austria, Ger- 
many, and other areas where forestry is practised at a high 
level of excellence, and also in the United States, that any 
sufficient data have been forthcoming to form a basis of scien- 
tific conclusion upon so important a matter. Although many 
points are still far from clear, the evidence goes to show that 
the direct influence of tree-growth upon climate is no mere 
superstition, Stated in the most general terms, it is proved 
that forests improve the soil drainage, and thereby modify 
miasmatic conditions ; whilst, like all green plants, trees exer- 
cise, through the process of carbon-assimilation, a purifying 
effect upon the air, the existence of the increased quantity of 
ozone often claimed for the vicinity of forests is not yet estab- 
lished ; by opposing obstacles to air currents, forests prevent 
the dissemination of dust particles with their contingent germs ; 
they reduce the extremes of temperature of the air; they increase 
the relative humidity of the air and the precipitation in rainfall, 


‘ and they protect and control the waterflow from the soil. 


To us these effects do not appeal with the same force that 
they do in continental areas. Our insular and geographical 
position renders us in a measure independent of them. The 
data for these continental results, it must be remembered, are 
derived from large forest areas such as do not exist here. For 
this country I know of no experimental evidence on the subject. 
As, however, the effects of forest influence are felt mainly in 
local modifications of climatic conditions, we are not justified in 
regarding the conclusions that have been reached as inapplic- 
able to Britain, No little interest attaches, therefore, to a 
statement hased upon these continental observations to which 
Dr. Nisbet has recently done well to call attention—that, 
‘‘where the rainfall is over forty inches it is undesirable to 
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increase the forest area.” The significance of this dictum, if 
it be established, to Britain, dependent so largely upon 
her agriculture, is evident. Wet years, unfavourable to 
farm crops, are, under existing conditions, more numerous 
than favourable dry ones, and any extensive tree-plantinz in 
agricultural areas might therefore prove disastrous. Bat I may 
here emphasise the point that, whilst for the growing of speci- 
men trees we may agree with Evelyn when he says, ‘‘If I were 
to make choice of the place or the tree, it should be such as 
grows in the best cow-pasture, or upland meadow, where the 
mould is rich and sweet,’’ yet the harvest which scientific sylvi- 
culture reaps comes from land unsuited to agriculture, which 
would otherwise lie barren and waste, and therefore schemes for 
the afforestation of such areas in non-agricultural districts need 
not be prejudiced by the prospect of an increased local rainfall. 
at the same time we must not fail to learn the obvious lesson 
that afforestation is not, as some suppose, a simple matter of 
employment of labour, hut that it involves the consideration of 
weighty scientific problems. 

Forests, as a source of fuel, have not the direct importance to 
this conntry, rich asit is in coal-supply, that they have in States 
less favoured, but their economic importance to us as a source 
of timber needs no comment. There are no means available 
through which to estimate the annual output of timber from our 
plantations, bunt indirectly we can gauge the insufficiency of our 
woodlands to supply the timber necessities of the country by 
reference to the returns showing the amount and yalue of farest 
produce annually imported. This has been steadily increasing 
naotil in 1893 its value exceeded eighteen million pounds, Of 
course a considerable proportion of the materials thus 
imported could not in any circumstances he produced in Britain. 
But, after allowing a liberal discount for these, there remains a 
large bill which we pay for produce, no small portion of which 
could he furnished at home. No one would suggest that in the 
limited and densely populated area of Great Britain timber- 
trees of kinds suiting our climate could be grown sufficient to 
supply all our demands ; that would be impossible. But few 
would venture to deny that we could do very much better for 
ourselves than we do, and that our Jabnur payments abroad 
might be materially reduced. It is admitted that well-grown 


home timber is, of its kind, equal to, if not superior 
in quality to, that which is imported; it is surely, 
then, legitimate to expect that a large supply of well- 


grown timber would enable us to hold the market to a much 
Jarger extent than is presently the case, and that we might be 
very much less dependent than we are upon the surplus timber 
of other nations, 

The importance of this to the country is increased hy the 
consideration of the continued appreciation of timber. There 
is abundant evidence forthcoming to indicate that the present 
rate of timber consumption of the world is in excess of the 
present reproduction in the forests of the great timber supplying 
countries, and with the persistence of existing conditions we 
woul appear to be within measurable distance of timber famine. 
Experience, too, teaches that we may expect not a diminution 
but rather an increascin consu nption. N>donbtas civilisation 
alvances the discoveries of science will, as they have done in 
the past, enable ns to substitute in many ways for the naturally 
pro luce:t wool other substances prepared by manufacture ; but 
this saving in some direcuions has heen, and will probably 
continue to be, counterbalanced hy greater utilisation in ovhers 
—witness, for example, the enormous development withia 
recent years of the wood-putp industry abroad, and consider 
the }'rospect opened up hy the manufacture of wool silk which 
is new beiny: begun in Britain. 

Vhat the passtuility of forest exhaustion is no chimera should 
he evident to anyone conversant with current timber literature, 
Taking North Larupe, for instance :—In Norway, “raw timber 
is yeu ly becom ng morcexpensiveand more dithcult to obtain.” 
To Sweden, “yy tch pine long beams are taken from America, 
suntable one, of sufficient siz* and quality being unobtainable 
now in Swelen.’ Jn Seandynavia, the virgin forests, ‘‘except- 
ing such as are specially reserved by the Government in the 
dvttricts where mills arc siuvte|, are almost exhausted.” In 
Kiama, the Riga ‘supply of oak ts exhausted.” These sentences, 
called within the past tew weeks (rom trae journals, show that 
thif ® a more pertinent question than som# woul) spp ose, In 
Sweden, which, tts remarcable, 15 actually importing logs from 
America, the situation is regarded as s> serious that proposals 
are on fot for the unpositon of a tax upon exported timer for 
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the purpose of raising a fund for replanting denuded areas. But 
itis not only in North European countries that there are signs 
of the giving out of timber forests. As they fail the demand 
upon Canadian and American stocks increases, and when we 
Jook at these Canada ‘* shows signs of beginning to find it hard 
to continue her voluminous exports to Europe, and at the same 
time send sufficient supplies to the United States.” But the 
most striking evidence is that furnished by the chief of the 
United States department of forestry, in his otlicial report for 
the year 1892,in which he says: 'f While there are still enormous 
quantities of virgin timber standing, the supply is not inex- 
haustible. ven were we to assume on every acre a stand of 
to,o00 feet B.M. of saw timber—a most extravagant average— 
we would, with our present consumption, baye hardly one 
hundred years of supply in sight, the time it takes to grow a 
tree toa satisfactory log size. Certain kinds of supplies are 
beginning to give out. Even the white pine resources, which a 
few years ago seemed so great that to attempt an accurate esti- 
mate of them was deemed too difficult an undertaking, have, | 
since then, become reduced to such small proportions that the 
end of the whole supplv in both Canada and the United States 
is now plainly in view.”’ 

It must be owned that there are those who do not regard the 
saggestion of forest exhaustion as a serious one. They argue 
that the prophecy is no new one, and yet we are none the worse 
off than we have been ; that failing supply from one source it 
has always been possible to tap another, and so it will probably 
continue ; and then the period when exhaustion is likely to take 
place is so far off, there is ample time for the growth of new 
forests to replace those being cut. No doubt there is time. 
But this is just the kernel of the whole forestry questian, With 
proper conservancy of forest areas, the application of scientific 
principles to the recuperation of areas recklessly denuded, and 
the afforestation of barren and waste lands, timber sufficient to 
meet a greater demand than is now made could he produced. 
This is the aim of scientific forestry, and it is to secnre this that 
those who have given atlention to the subject are working, con- 
ceiving it to be a duty of this generation to hand down to its 
successors a heritage no less valuahle than that which it received. 

With an acreage of wooded land amounting to only 4 per 
cent. of their total area, Great Britain and treland possess a 
smaller proportion so covered than any oth-r European country. 
Denmark comes near with only about 5 per cent., in Mrance 
the percentage rises to 15, in Norway and Germany to 26, in 
Austria-Hungary to 30, whilst in Sweden the amount is over 4o 
percent. Tne United States is estimated to have about 25 per 
cent. These figures do not, however, give a fair basis of com- 
parison of the amount of timber areain Great Britain with other 
countries, masmuch as in the continental lands the bulk of the 
woodlands is true forest, whilst a large part of the area included 
inthe British return is merely pleasure ground, and another 
large portion is only plantation; of real forest the area is 
extremely limited. It is not surprising, then, that we are not 
able to furnish ourselves with an adequate supply of timber. Bat 
although there is so litte land under wood, there are thousands 
of acres unsuited for any other crop, and these for reasons t 
have already indicated, it is desirable to have planted. Jlow 
to have this accomplished, and how to secure that woodlands 
already existing shall be tended so as to produce a maximum 
result, giving a prohtable return, are the problems we wish to 
see solved. 

It will conduce to appreciation of the question if 1 briefly dis- 
cuss the causes which have been active in developing the pres 
sent condinon of woodlands in Britain, and in bringing about 
the disparity between itand other countries in respect of wood: 
land area. 

State ownership of continental forests will probably occur to 
most people as the reason for the difference in area just poiated 
oul. This ts trie with, however, some qualification. In cone 
sequence of the circumstances o! their situation continental 
States have been compelled to recogmse the national cconomic 
importance of forests, This they have done, not so much hy 
the creation of State ownership in vast forests as by the organisa- 
tion of a State departnient of forestry anda State system of 
forestry education, [tis altogether a mistake to suppose, as is 
often the case, that the whole or even n large part of the forests 
on the continent belong to the respective States. The amount 
of State-owned forest is surprisingly small. lFernow gives 
it ia Germany as about 33 per cent, of the whole forest area ; in 
Scandinavia 15 to 20 per cent., in france sume 10 per cent, 
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in Switzerland 4 per cent., whilst in Italy it is not 2 per cent. 
The bulk of the forest is in the hands of private owners or 
corporate bodies, subject, though apparently not always, to 
some control or limitation by the State. But the example of 
the States in the management of their own woods, their readi- 
ness to give advice through their officials, and the education which 
iscarefully provided for those concerned in forestry work, have 
resulted in those privately-owned forests being as well managed 
as those of the State. It is important to make clear this dis- 
tinction, because it shows that a State system of conservancy 
and supervision of forestry is quite compatible with large private 
ownership in forests, and that efficient sylviculture upon a Jarge 
scale is not inseparable from State ownership. 

But someone may say, ‘‘ We, too, have State forests!” Yes, 
but it is almost absurd to mention them in the same sentence 
with those of the continent for any part they play at present in 
connection with forestry in Britain. The nine thousand acres 
at Windsor are mainly covered with specimen trees, Of the 
twenty-five thousand acres in the Forest of Dean, a portion is 
supposed to be cultivated for a profitable crop, but appears to 
result in an annual deficit. ‘The New Forest, with its sixty- 
three thousand acres of soil-area, affords us one of the most 
interesting object-lessons, showing the triumph of sentiment 
over common-sense, that the country affords. Its history is 
well enough known, and I need only remind you that Parliament 
has decreed the major part of it to persist asa barren waste, 
whilst in the remainder, which is covered with trees, the practice 
of forestry is prohibited, so that slowly the whole 1s going 
to wreck and ruin. This illustrates the value to ns of State 
forests! In the days of the ‘‘ wooden walls” the dockyards 
obtained valuable timber from them, hut now their large area 
is, one may say, of no State service whatever as forest, if one 
excepts a small portion of Windsor Forest recently attached for 
instruction purposes to Coopers Hill College. There can be no 
question that if the State had set an example of scientific 
forestry in eveu a portion of these areas, the practice of sylvicul- 
ture now throughout the country would have been very different. 

1 need not dwell on the fact that the conditions of land tenure 
in the country have exercised au important influence upon the 
extent of wood-planting in the country ; and they must always 
doso. ‘*The oak scorns to grow except on free land’’ is a saw 
that sums up pithily the relationship between land-laws and 
woodlandsin England. Copyholders could hardly be expected to 
plant much timber when the lord of the manor claimed the 
crop ; and I believe it is possible in some counties to trace the 
boundaries of copyholds by the entire absence of trees un one 
side of a line and the luxuriant growth on the opposite side. 
The intricacies of entail aud the fact that life-renters had them- 
selves to bear the expense of planting, except where necessary 
for shelter, without prospect of seeing a return for the outlay, 
must have oj; erated prejudicially to an increase in woodlands. 
Happily since 1882 in England, and by an Act of Jast year for 
Scotland, the last-mentioned restriction upon tree-planting is 
removed. 

Nor shall] I pause over the question of game, which has been at 
once the origin and the destruction of forests in Britain. Not that 
itis an unimportant element. But the instinctive love of sport 
in the British race is proof against all argument of utility, and 
the needs of sport will always be a barrier, as they have heen 
in the past, to the planting of large areas well adapted for 
timber-growing. It cannot well be otherwise. Landowners 
can hardly be expected to forego large and immediate game- 
rents for what appear the long-delayed, even though possihly 
greater, profits of timbercultivation. In this case the inevit- 
able must be accepted. Nevertheless, there are large areas, 
the game-rent of which is infinitesimal for their acreage, which 
might be planted. 

The most potent factors in bringing about the present con- 
dition of our woodlands are prohably to be looked for in the 
nature of the crop itself and in the want of appreciation of its 
character manifested by landowners ; in a word, in a want of 
knowledge of the principles of scientific forestry. Forestry is handi- 
capped as compared with agriculture by the fact that the crop 
Cannot be reaped within the year. The owner who plants and 
incurs the initial expense of stock, fencing, and perhaps drain- 
ing, may after some years secure intermediate return from thin- 
nings, but it will rarely happen that he reaps the final yield at 
maturity of the crop he bas sown ; it will fall to his successor. 
Tt is this planting for posterity that makes demands upon the 
landowner to which he is unequal. lence it comes about that 
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woodlands, beyond what may be requisite in the way of cover 
plantation and for shelter, are often regarded as expensive 
luxuries, and, in the time of high agricultural values, landowners 
have even grubbed out trees to make way for annual crops 
yielding an immediate return, But scientific tree-growing for 
profit does not consist in the covering of soil-area indiscrimin- 
ately with trees, without definite system and relation of its part 
one to the other. Just as the farmer bas to plan his rotations 
on a definite system with reference to his total acreage, so in 
properly managed timber-growing must areas be arranged in 
such a way that some part of the forest will be yielding annually 
its final return of mature crop, and cleared areas will by a 
natural process of regeneration replenish themselves without 
recourse to the expensive operation of planting being necessary. 
Scientifically worked a forest area of suitable land, of which 
there is such abundance in Britain, should be capable of yielding 
an annual net revenue as regular as that obtainable by any other 
form of soi] cultivation. 

It is nevertheless frequently urged asa reason for not growing 
timber that wood will not payin Britain. A Jandowner will tel] 
you he has acres of ]and which do not return him more than half- 
a-crown, and if it would pay better he would he glad to put 
them under timber, but he does pot believe it would ; and he 
will point to rates on woodlands which must be paid although 
no crop is being reaped. Ele will demonstrate that there is no 
market for home timher, which seldom fetches its value, and 
that there is a prejudice against it which increases the difficulty 
of any attempt to compete with the foreigner. 

There is some reason in the latter part of this contention. 
The wood-grower in Britain has I think just cause for com- 
plaint when he finds his produce not only handicapped by 
preferential transport rates to foreign timber, as has been the 
case in the past, but that it is also disparaged by exclusion from, 
or admission only under conditions to, competition with foreign 
timher by the terms of building specifications, It is said to be 
the common practice of architects and others to bar home timber 
in this way, and the Government itself has not been guiltless in 
the matter. The Post Office form of tender a couple of years 
ago for telegraph poles entirely cut out native produce from 
competition, and the conditions of contract framed by the 
Board of Agriculture under the Land Improvements Act were 
until recently almost prohibitive to home timber. These latter 
are now modified, but whether or not the Post Office still 
boycotts home produce J cannot say. 

However it is come about—and there are no doubt various 
effective causes—this undervaluing of home-grown timber is 
quite unreasonable, and the slur cast upon it is undeserved, so 
far as its quality is concerned, At the same time, there is ground 
for saying that the difficulties, occasioned in this and other ways, 
of disposing of home timber at renumerative prices are due to 
causes not altogether beyond the control of landowners who 
grow timber. 

It is generally admitted that with a more regular and certain 
supply, as well as a larger amount in different districts, home 
timber would have a better chance of holding its own in the 
market. his is just what scientific forestry would bring about. 
Given a systematic cultivation of forest on scientific principles 
of rotation, and the conditions are prepared fora steady output 
of timber hy annual cut, as well as for a supply of raw material 
for utilisation in the manufacture of the many subsidiary pro- 
ducts derivable from forest growth, If landowners would only 
provide such supplies, they would alter altogether, and to their 
own advantage, the conditions under which they dispose of so 
much of their home wood. The timber merchant who now 
travels hither and thither over the country picking up small lots 
where they may occur for transport to his, probably distant, mills, 
at a cost which eats a hig hole in the value of the trees to 
the landowner, woul! find it worth his while—and for that 
matter, it would be worth while for the landowner himself—to 
erect in the vicinity of the forcst, mills for the purpose of con- 
verting aud preparing the timber, and to put up machinery for 
the extraction of useful products from the waste wood. In 
such conditions a steady market could be created in which the 
ad vantage would lie altogether on the side of the home-grown 
article, aud materials, the debris of the forest, now thrown aside 
as useless, would be turned to account to the greater benefit of 
the landowner. Incouragement, too, would be given to the 
establishment of local industcies dependent upon forest growth, 
through which fresh outlets for forest produce would be 
provided. 
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The amount of profit returnable from timber cultivation 
must of course vary with the circumstances of the area in each 
case, hut in comparing values it must always be borne in mind 
that timber land is land which can yield no agricultural rent. 
The official statistics relating to continental State forests show 
us the result of forestry on a large scale, and it is interesting to 
note how, under what we must believe to be an equally efficient 
system of forestry management, the net revenue from the several 
areas differs greatly. Thus from its two million acres of forest 
area Bavaria draws a little over five shillings per acre per 
annug; Wurtemburg, with nearly half a million acres, gets a 
return of about eleven shillings; and Saxony, with a some- 
what less area, receives over seventeen shillings per acre per 
annum. For this country we have no such figures. Our State 
forests result in a loss. It is unfortunate, too, that no returns 
are available from private forests and woodlands, either in 
Britain or abroad. Estimates of possible profits in this country 
we have abundantly, but solid figures of expenditure and receipt 
in relation to timber growing there are none. Ly the favour 
of Mr. Munro-Ferguson, 41,P., who, as a landowner, 
exhibits a most enlightened spirit in regard to forestry, I 
am, however, able to cite the case of a pine and 
larch wood at Novar, in Ross-shire, twenty-four acres in 
extent, which was clean cut in 1883, and gives instructive 
figures. After sixty-one years’ growth on land = similar 
to that which in the neighbourhood yields a grazing rent of 
from one to twoshillings per acre, it is found to have yielded a 
net sum cqual to a revenue to the landlord during the whole 
period of its growth of over nine shillings per acre per annum, 
or an increased value of quite seven shillings per acre per 
annum. Although it refers to only a single wood of limited 
extent, this return shows how profitable waste land may become 
under timber, No doubt from the estates of other of our land- 
lords who own extensive woodlands, where, if there is not the 
highest scientific forestry, there is certainly good wood manage- 
ment, results of an equally instructive kind could be obtained— 
many would be better; and it is much to be desired in the 
interest of forestry that they should be made known as an 
object-lesson to those who doubt the profit of trec-growing. 

But in the return | quote from there is another interesting 
point which I mast not fail to note. During the period of 
growth of the wood, the outlay upon labour in connection with 
IL amounted to a sum equal to an expenditure of over thirty-one 
shillings per acre per annum, That is to say, this sum was 
distributed in wages to the people of the neighbourhood. This 
exhibits the benefits brought in the train of forestry, which are 
no less important to the community at large than is the profit 
of the crop to the landowner. ‘he scientific treatment of 
woodlands and cultivation of forests for profit on a proper scale 
involve the employment of a considerable amount of labour, 
much of it at a time when there is little else doing in country 
districts, not only in the actual tending of the forest area, but 
in the manipulation and subsequent preparation of the timber, 
and in the manufacture of the numerous by-products obtainable 
frum it. In these days of congestion in cities the importance 
of the development of such an industry which can provide 
occupation in the country, and thus may aid in restraining 
migration to the towns, has not escaped notice, and it cannot be 
too often or too greatly emphasised. 

The influences, to which we have just given attention, that 
have prevailed in bringing about the present limited area of 
woodiand in Britain are, it will be seen, not wholly irremovable, 
nor are the obstacles to betterment insurmountable. And the 
question we have now to discuss is—ITow are these to be 
counteracted and overcome? By what means is it possible to 
bring forestry in Britain more in line with that of other nations? 
At tne outset | would say that if forestry is to be established on 
a sound cominercial basis, the only one on which it should rest, 
if we are tu have a national home-tiinber industry, it ean only 
be when the issues involved are more fully realised than they 
are nowadays. As in agricultural practice failure can only be 
ated by the application of seienufic methods in farm culti- 
vation, -@ ts it with forestry. ‘To become a profitable industry 
t mut be practised as an applied science, and not as an em- 


purtaal routine, 

We live beyond the days when it would be possible to apply 
the all¢ remedy fur want of woodlands introduced in 
scotland by the Jacubean statute, which compelled the land- 
lords not only to plant wood and forest and make hedges, but 


also enjoined them under penaltics to see that cach of the 
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tenants planted one tree for every marke of land. Nor, indeed, 
can much be said of the success of the compulsion. And [ do 
not imagine anything could be gained nowadays by the method 
adopted in Scotland in the middle of last century by the ‘* Select 
Society,” as it was called, of offering a premium to farmers who 
planted the most trees within a specified time. That such pro- 
cesses were deemed necessary is interesting as showing how 
old standing has been the recognition of the want of sufficient 
woodland area in the country. At the present time there are 
those who would reverse, as it were, the process of the old 
statute, and who look to the acquisition by the State of large 
areas of waste land, and their afforestation by it, for the solution 
of this forestry question. It is, no doubt, a wise policy which 
encourages private enterprise to deal with the details of indus- 
tries, and only invokes State aid as a directive and controlling 
force when its need can be clearly shown. That there is need 
for State aid in the case of forestry Ido not deny, but it is not 
tequired to the extent just mentioned. 

1 unhesitatingly say that the State ought to treat the forest 
Areas now in its possession in a reasonable and scientific manner, 
instead of leaving them as objects for the finger of scientific 
scorn, They might be made, in part at least, models of the 
best forestry practice. Lt is no use to dispute with the sentiment 
and taste which have prevailed ia making the New Forest what 
it now is, and it is hopeless to expect an unanimous verdict as to 
the destiny of State woods and upon the wethod of treatment 
to which they should be subject. We have had recently, in the 
lively discussion regarding the management of Epping Forest, 
an illustration of how large is the number of people who have 
views upon the subject of the management of woodlands, and 
how the majority of them, if they had their way, would, through 
ignorance , defeat the very object they desire to accomplish. We 
must he prepared in any proposal for utilisation of State forests 
to incur the opposition of those who regard all scientific 
handling of woods as vandalism, although I do not know that 
forestry in itsell involves a want of recognition of the beautiful, 
or dulls the feelings which a sylvan landscape invokes in the 
minds of those in touch with nature. It is allowed there are 
areas in our State forests sacred by many memories, possessing 
a prandeur and picturesqueness with which no hand, whether 
of forester or landscapist, would venture to meddle. But, on 
the other hand, there are tracts which without damage to the 
uatural beauty, and without depriving in any sensible degree 
the people of their privileges of recreation they prize so much, 
might be and should be dealt with as forest cultivated on scientific 
principles, These might serve as iastruction areas, showing all 
that is best for the information of foresters. The creation of 
some such experimental teaching stations in State forests is one 
of the essentials for forestry in Britain. I would go further and 
say that the area of State ownership should be increased to the 
extent of the establishment of forest stations, of an acreage 
sufficient to allow of a satisfactory rotation, in other parts of the 
country as centres of instruction. ‘There have been, as you are 
aware, proposals for the afforestation of some of the three 
million and more acres of waste land in the Ilighlands of Scot- 
land capable of growing timber, and we await with some interest 
the report of the Deer Forest Commission, which has taken 
evidence on the subject. If, as has been suggested may be 
possible, afforestation is attempted throngh any system of State- 
aided planting, an opportunity would be afforded for securing 
what would be of so nweh advantage to the country. Beyond 
this system of model experimental stations, the State ownership 
of forest in Britain does not seem to me to be necessary in the 
cause of forestry. 

Replying recently to Sir John Lubbock in the House of 
Commons, the President of the Board of Agriculture, alter 
recounting what his Board 1s now doing for forestry in [ritain, 
added: ‘* 1 shall always be glad to receive and to consider any 
suggestion for the increase of sound technical knowledge on 
this subject.” Well, now, | have a suggestion to make. Ina 
practical science like forestry ‘tan inercase of sound technical 
knowledge ” can only be possible when facilities for practical 
instruction are provided. 1 would, therefore, ask the President 
to consider what ] have just said with regard to State forest 
experimental areas, These cannot, of course, be created by a 
stroke of the pen, but the initiative for their formation would 
naturally come from the Board of Agriculture. It is possible 
that, with betterment in forestry practice, landowners might be 
found who would be willing (o devote portions of their land 
for the purposes of instruction, following for forestry the noble 
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example of Sir John Lawes in his work for agriculture; and 
everyone interested in forestry must hope this may be so, But 
when the State has already in its hands the means through 
which a large national industry can be fostered, it is surely 
incumbent on it to utilise them for the purpose. And mark 
you, in asking for this, one does not make a large demand 
upon the Treasury. The whole could be done at no ultimate 
cost, for the profits from the areas could unquestionably more 
than repay any outlay incurred upon them. 

The true solution of the forestry question in Britain is to be 
found in the diffusion of accurate knowledge of forest science. 
The landowner has to be convinced that through scientific 
forestry a sound and profitable investment for his capital is to 
be found in woodlands; the factor or land agent must be 
instructed in the scientific principles of tree-growing for profit 
to enable him to secure a steady income to the landowner from 
his invested capital ; and the working forester has to be taught 
methods of cultivation based upon science, by which his faith 
in traditional practice, when it is, as is so often the case, un- 
scientific, may be dispelled. It is through education alone that 
we can arrive at improved forestry. 

This was recognised by the Select Committee upon Forestry 
of the House of Commons inits report in 1887, which performed 
a very valuable service by its exposure of the prevalent ignorance 
of scientific forestry and of well-known facts of tree-cultivation 
amongst those professedly engaged in its practice and study— 
an ignorance the continued existence of which manifests itself 
in some of the writings in current periodicals. The remedy it 
suggested of a State Forest Board, including representatives of 
science and of bodies interested in forestry, charged with the 
superintendence of the formation of forest schools and the pre- 
paration of forest literature, was superseded by the later in- 
stitution of the Board of Agriculture, in which were absorbed 
such functions in regard to forestry as the Government of the 
day accepted. We are so accustomed to anomalies in our ad- 
ministrative system that the discovery of an additional one 
hardly surprises us, Yet itis difficult to understand why it is 
that a Board which deals with subjects so esseatially based on 
science as does the Board of Agriculture should not have on its 
staff scientific men representative of the fields of science within 
its purview. But 1] do not know that either agriculture or 
forestry is so represented, It seems odd that this Board should 
be dependent for scientific advice upon outsiders, and now that 
it proposes to undertake the responsibility of the publication of 
a journal which, I take it, will be a means for the circulation 
of accurate information upon scientific questions, I do not see 
how its functions can be adequately performed without scientific 
help from within. No one of us would expect to see, either to- 
day or to-morrow, in this country a Board of Agriculture with 
an organisation like that of the similar department in the United 
States, which excites our admiration by the excellence of the 
practical information it circulates. But there is a wide interval 
between the completeness of the American department and the 
incompleteness of ours; and if I may make another suggestion 
to the President of the Board of Agriculture, I would ask him 
to consider whether it would not strengthen the Board in the 
discharge of its rapidly growing functions if it had competent 
scientific advisers upon its staff. Such a man for forestry would, 
I helieve, do much for ‘‘the increase of sound technical 
knowledge” in Britain, and protnote to no little extent its 
interests, 

Since 1887 we have made some advances along the lines of 
improved literature and of teaching pointed out by the Select 
Committee as those by which reform could be accomplished, 

If one looks at the literature available up to a recent period 
to anyone desirous of learaing something about forestry, one 
need feel little surprise at the ignorance which prevailed. It 
was alike meagre in amount and deficient in quality, consisting 
chiefly of the records of empirical practice of men who had 
had no scientific training. It is satisfactory to note that these 
are now being replaced by works having some pretension to 
scientific method and accuracy. From Coopers Hill there is 
issuing, more slowly than could be wished, Prof. Schlich’s 
excellent ‘‘ Manual of Forestry,” and from his colleague 
Prof. Fisher we may, I believe, soon expect an important 
forestry book, You all know Prof. Marshall Ward’s lucid 
little books on timber and plant-diseases, and we are promised 
immediately, under his editorship, a translation of Hartig’s 
“Diseases of Trees,” by Prof. Somerville. A most valu- 
able and interesting contribution to forestry literature is 
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the book by Dr. Nishet, recently issued from the Clarendon 
Press, containing the lectures he delivered in the University of 
Oxford during the past year; and to his marvellous energy we 
shall owe the new edition of ‘‘ Brown’s Forester,” which is 
shortly to appear, and an English version of Hartig’s ‘* Text- 
Book” for foresters, All this activity shows an increasing 
interest in forestry, but it is only the beginning of a movement 
to make up for the preceding dearth. Botanists are greatly 
indebted to the Delegates of the Clarendon Press—and it is 
fitting I should here acknowledge the obligation—for the 
splendid series of standard foreign works on botany they 
have brought within the reach of English-speaking students, 
and which have done so much for the progress of botany 
in Britain. If we have now got beyond the stage of 
dependence in pure botany, we are far from it in scientific 
forestry, and I would hope that the Clarendon Press will add 
to its botanical series some of the standard foreign forestry 
books, and thus aid in the dissemination of the knowledge so 
essential to progress in the subject. 

I must not omit to refer here to the excellent opportunity 
that is afforded for the circulation of scientific information by 
the new journal of the Board of Agriculture, of which intima- 
tion has recently been made, and it is to be hoped that forestry 
will find a place in it side by side with agriculture. 

The attention paid to the teaching and study of forestry by 
continental States, their many schools and copious literature of 
forestry, make it remarkable that, apart altogether from the 
economic side, forestry as a subject of study and investigation 
has not been long ago introduced in some of our teaching 
centres. I think the Sibthorpian Chair of Rural Economy of 
the University of Oxford was for long tbe only one through 
which forestry was recognised as within the sphere of Univer- 
sity educatioa. So far the limited tenure of this chair, in its 
new dress, has been held by agriculturists—in their line the 
most distinguished men; but I should like to think that one 
may look forward to atime when forestry shall have its turn, if 
by that time it has not come about that it is otherwise pro- 
vided for. 

It was, however, only the necessities of India which, at a 
comparatively recent date, led to the first starting of forestry 
teaching in Britain, and then only at the cost of India, and 
for those destined to serve there as foresters. Coopers Hill 
College, the outcome of these, with its excellent equipment— 
including now, I believe, a slice of Windsor Forest for purposes 
of practical work—possesses the elements of a successful forestry 
school, and it has within recent years opened its doors to out- 
siders who may wish fo learn forestry. But, so faras I am aware, 
it does not draw the young landowners of the country as it 
shouid do, Possibly the expense of the special education, 
which equals that of the universities without offering the advan- 
tages in other directions they afford, may be deterreat ; but I 
am inclined to think that if the authorities made the fact better 
known that men other than foresters for India are admitted to 
the college, more would avail themselves of the opportunity. 

Beyond this and some slight notice of forestry at agricultural 
colleges, there have heen no facilities for forestry-teaching in 
Britain until within the fast half-dozen years. I leave out of 
reckoning mere examining boards, Can we wonder, then, that 
there is a general want of intelligent appreciation of scieatific 
forestry? Even now all that has resulted from the agitation in 
favour of more attention being given to this subject is—a lecture- 
ship on forestry in the University of Edinburgh, supported 
partly by the Board of Agriculture and partly by an endowment 
from subscriptions among landowners and others (and, J may 
mention here, forestry is now included as an optional subject in 
the university curriculum for an agricultural degree); a chair, 
or part of one, in the Royal College of Science at Newcastle, 
founded conjointly by the Board of Agriculture and the 
County Council ; a course of instruction in science for practical 
foresters in the Royal Botanic Garden at Edinburgh, maintained 
by the Board of Agriculture ; and a lecture course on forestry 
in the Glasgow and West of Scotland Technical Institute, simi- 
larly provided for. 1 must not omit to mention, too, the begin- 
ning, just made, by the Surveyors’ Institute of the formation of 
a forestry museum in London, which should have an important 
educative influence. Li(tle though it is, I think there is occasion 
for congratulation that even so much has heen done to provide 
instruction, and ] would have you note that in this education 
the different classes concerned with forestry are all recognised, 
Valuable as the teaching so being given is, it must have an 
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effect in showing the need there is for more. In one way the 
teacbing of all these bodics is incomplete, and must be imper- 
fect, inasmuch as they have not the means for practical forestry 
work. Until this 1s provided, as 1 have indicated already, the 
teaching of forestry cannot be thoroughly carried out. 

But, after all, what has been done in the way of supplying 
our wants in the way of teaching is nothing to what is required 
if forestry is to be adequately taught in Britain. Dr. Nisbet, 
who in his book already mentioned, has had the last say on this 
question, boldly states the requirements at six forestry chairs in 
universities, and four schools of practical sylviculture in the 
vicinity of forests. Ido not think he puts the needs one whit 
to0 high. 1 should be even disposed to add to them, because I 
pote he has omitted to take into account the claim of Wales, 
whence there has recently been a request for the establishment 
of forestry teaching. 

But there are two questions strictly pertinent to this demand, 
which need answering if the proposals are to be brought within 
the sphere of practicability—firstly, whence are the funds to be 
obtained for this organisation ; and, secondly, where are we to 
get the teachers? 

Dr. Nisbet puts his hand in the Treasury pocket for the 
money—some five thousand pounds per annum—required by 
his scheme. 1 do not think many of us will be so sanguine as 
to expect the whole financial aid could be directly obtained 
in this way. But it may be, I think, of significance in regard 
to this to consider the sources from which money has been forth- 
coming for what has already been done. The Government, 
through the Board of Agriculture, has given most, the re- 
mainder has come from the County Councils and from private 
contributions. 

‘There is no reason to suppose that the Board of Agriculture 
will be less willing in the future than it bas been to aid in the 
establishing of forestry teaching in suitable centres; but its 
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support from the limited funds—eight thousand pounds—at its ‘ 


disposal for educational purposes, is always given as a grant in 
aid, and is contingent upon evidence of local effort towards the 
end desired, which we must therefore look to in the first 
instance. 

It is of no use to speculate upon the prospects of private 
munificence providing equipment in any centre, We may hope 
for it, but I do not think times are such as to lead us to expect 
large pecuniary aid from landowners. After vigorous effort 
amongst them, extending over some years, to secure an endow- 
meot for achair of forestry in i Jinburgh, a sum a little over 
two thousand pounds is all that has heen raised. 

But forestry is one of those subjects to the teaching of which 
we may be more sanguine of support from County Councils. 
It will always be a matter of regret to scientific men, and those 
interested in the industrial progress of the country, that the 
graod opportunity furnished by the fund dealt with under the 
Local Taxation Act (1890) was not taken more advantage of 
by the Government of the day. Distributed, even in part, 
through representative educational institutions, it could have 
provided equipment for technical education of the highest 
kind beyond our dreams. ‘Thrown at the heads of the County 
Councils, before these bodies had had time to settle to their 
prescribed work, there has been, in the opinion of those well 
quaiified to judge, na little waste. Vou could not create all 
at once the machinery requisite for the most efficacious expen- 
duture of half a million of money on technical teaching. Much 
of the work done by these bodies is admirable. It is indeed 
surprising in the whole circumstances how efficiently technical 
ins tuctton has been carried out, and nodoubt it will improve. 
Vut st had a most extravagant start. It is difficult to trace, in 
the general returns of the technical education undertaken by the 
County Councils, the details of their work, and | have not been 
able to discover how far forestry has been treated as a subject 
of instruction. It ha not, I think, been often included. But 
the example of Northumberland and Durham in respect of the 
Neweastle chair is one that gives encouragement for thinking 
that 1f the due importance of fore try to the community were 
made clear, County Councils, in districts favaurable for forestry 
and its concomutant industries, might come forward with same 
of the financial support needed for the provision of the educa- 
tional equipment, 


ment the instwution of sylvicultural areas for practical instruction, 
or be t chance of success in acquiring the necessary enlowment 
for the rest of the teaching hes in the line of combination be- 
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tween the Board of Agriculture and the County Councils, with, 
it may be, aid from private benefactors. But if we were to 
draw financial support from County Councils, or from private 
sources, we mustas a first step towards this make known, more 
thoroughly than it is, the nature of the national interests in- 
volved. We must disabuse landowners, land agents, and 
practical foresters of the notion that forestry consists in the 
random sticking in of trees, which anyone, no matter how 
unskilled, may accomplish, We must bring hame to the 
people’s minds that in science is to be found the only sure 
guide to proper timber-growing, and that scientifically managed 
forests are alike a profit to the prodncer, a benefit to the com- 
munity of the region in which they are reared, and a source of 
national wealth. Once we have got so far as to create this 
opinion, the funds for as extended a scheme of forestry educa- 
tion as may be necessary will, 1 venture to think, be forth. 
coming. 

There is still the other question to answer—Whence are the 
teachers to come? This is, J think, fundamental. Jor, given 
a competent teacher, he will soon find opportunity for teaching. 
If to-morrow the whole or even a half of the chairs suggested 
by Dr. Nisbet as essential were founded, how should we meet 
the demand for men to fill them? We might, of course, draw 
upon the Indian Forest Service, but I do not know where you 
would find teachers in Britain, But if there is no prospect of 
such immediate requirement of teachers, that docs not make 
the fact of their deficiency of any less moment. There is 
surely something wrong when men capable of giving scientific 
instruction in so important a practical subject are so scarce, 

This is bow it touches us botanists, and upon our shoulders 
1 am disposed to throw the blame forthe present outlook. We 
do not seem to have realised, except in relation to medicine, 
that modern botany has an outlet. Perhaps it has been the in- 
fluence of medicine that has engendered this. We find chemists 
and physicists devoting their science tothe furtherance of prac- 
tical aims. Zoologists have applied theirs to the elucidation of 
problems bearing on the fishery industry, and we see in that 
monument to the ability and energy of Prof. Ray Lankester, 
the marine biological laboratory at Plymouth, an experimental 
station which, while it contributes to the nation’s prosperity, 
serves at the same time as a home of pure research. But where 
is the practical outcome of modern botany? I must not over- 
look such brilliant work as that of Marshall Ward, full of pur- 
pose, and significant as it is to many large industries, nor that 
of Oliver in its bearings on horticulture. I3ut it does scew to 
me that the general trend of botanical work in Britain is not 
utilitarian. Perhaps as good an illustration as could be given 
of the slight practical importance attached hy the lay mind 
nowadays to botany is the fact that the Scottish Universities 
Commissioners have made it—though | must add it is brackcted 
with zoology—optional with mathematics for the degree in 
agriculture ! 

It is matter of history that its utilitarian side gave the first 
impetus to the scientific study of batany. The plant-world, as 
the source of products of economic value and drugs, attracted 
attention, and out of this grew, by natural development, the 
systematic study of plants. The whole teaching of botany was 
at the first, and continued for long to be, systematic and 
economie, and it was from this point of view that, the herbalist 
having become the physician, botany lbecame so essential a 
branch of medical study. It is noteworthy that as an early 
practical onteonie of the study came the establishment of botanic 
gardens, which, at their institution, were essentially what we 
would now style experimental stations, and contributed ma- 
terially to the introduction and distribution of medicinal and 
economic plants, and to the trial of their products. If they 
are now in many instances simply appendages of teaching 
establishments, or mere pleasure-vrounds, we at least in Britain 
are fortunate in possessing an unrivalled institution in the Royal 
Gardens at Kew, which still maintains, and under its present 
able Director has enormously developed, the old tradition of 
botanic gardens as a centre in nur vast empire, through which 
botany renders scientific service to our national progress. 

In Britain, consequent perhaps on our colonial and over-sea 
possessions, the systematic side of botany continued pre- 


y , dominant lang after morphological and physiological work had 
It apprart tone that whilst we must obtain fram the Govern- | 


absorbed the attention of the majority of workers and made 
progress on the continent. Not that we were wanting in a 
share of such works, only itwas overshadowed by the prevalent 
taxonomy, which in the hands of many no longer bore that 
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relation to its useful applications which had in the first instance 
given it birth, and had become little more than a dry system of 
nomenclature. 

The reaction of a quarter of a century ago, which we owe to 
the direct teaching of Sachs and De Lary and the influence of 
Darwin, many of us can remember ; in it some who are here to- 
day had ashare. Seldom I think is a revolution in method and 
ideas of teaching and study so rapidly brought about as it was 
in this instance. The morphological and physiological aspect 
of the subject infused a vitality into the hotanical work which it 
much needed. The biological features of the plant-world re- 
placed technical diagnosis and description as the aim of teachers 
and workers in this held of science. No weightier illustration 
ofthe timeliness of this change could be found than in the atti- 
tude of medicine. But a few years ago he would have been rash 
who would predict that botany would for long continue to be 
reengnised as a part of university training essential to medical 
students. Its utility as ancillary to materia medica had lost 
paint through the removal of pharmacy from the functions of the 
physician, But what do we see now? Not the exclusion 
of botany from the university curriculum of medical study, but 
the recognition to such an extent of the fundamental character 
of the problems of plant-life, that it is now introduced into the 
requirements of the colleges. 

3ut if the old taxonomic teaching was stifled by it. nomen- 
clature, there is, it seems to me, a similar element of danger in 
our modern teaching, lest it be strangled hy its terminology. 
The same causes are operative as of old. The same tendency 
to narrowing of the field of vision, which eventuates in mis- 
taking the name for the thing, is apparent. With the ousting 
of taxonomy, and as the laboratory replaced the garden and 
museum, the compound micrascope succeed:d the hand-lens, 
and for the paraphernalia of the systematist came the stains, 
reagents, and apparatus of microscopical and experimental work 
as the equipment necessary for the study of plants, the inwards 
rather than the outwards of plants have come to form the bulk 
of the subject matter of our teaching, and we are concerned 
now more with the stone and mortar than with the general 
architecture and plan of the fabric; we are inclined to elaborate 
the minute details of a part at the expense of its relation to the 
whole organism, and discuss the technique of a funetion more in 
the light of an illustration of certain chemical and physical 
changes than as a vital phenomenon of importance to the plant 
and its surroundings. This mechanieal attitude is quite a 
natural growth. It isa consequence of specialisation, and it is 
reflected in our research. Lut it must be counteracted if Lotany 
is in the future to be augbt else than an academic study, as it 
was of old an elegant accomplishment. lt has come about 
very much because of that want of recognition by botanists, to 
which I have already referred, of the natural outlets of their 
study—of their failure so far to see the lines through which the 
suhject tauches the nativnal life. Modern botany has not yet 
found in this country its full application, It has not yet rendered 
the State service as it ought, and as was done by the taxonomic 
teaching it supplanted. 

ltis from this point of view that I wish to point out to you 
to-day that through forestry—and although 1 have particularly 
dealt with this hranch of Rural :conomy, what I say is equally 
true of horticulture and agriculture—modern botanical study 
should find a sphere of application hy which it may contribute 
to our national well-being, and which would have a directive 
influence upon its teaching, taking it out of the groove in which 
it tends torun. What we botanists need to do in this connec- 
lion is to teach and to study our subject from a wider platform 
than that of the mere details of individual form, and to en- 
courage our pupils to study plant-life not merely in water- 
enltures in the laboratory, but in the broader aspects exhibited 
in the competitive field of nature. 

If forestry is ever to thrive in Britain, botanists must lay the 
foundation for it in this way. We cannot expect to make our 
pupils foresters, nor can they yet get the practical instruction 
they require in Britain. In this we must depend yet a while on 
continental schools ; the stream of continental migration, which 
needs no longer to flow in morphological and physiological 
channels, must now turn in the direetion of forest schools. Lut 
we can so mould their studies and give bias to their work as 
will put them on the track of this practical subject. If we had 
only a few men so trained as competent foresters, and capable 
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ence, the overcoming of which will be the prelude to the 
organisation of forestry schools and scientific sylviculture in 
Britain. The influence of the individual counts for much in a 
ease like this. ‘he advent of a capable man started forestry 
teaching in Scotland, which years of talk had not succeeded in 
doing. And so it will be elsewhere 

I have endeavoured, thus briefly, to sketch the position, 
the needs, and the prospects of forestry in Britain. Its vast 
importance as a national question must sooner or later be 
recognised. It is asubject of growing interest. Its elements 
are complex, and it touches large social problems; but the 
whole question ultimately resolves itself into one of the applica- 
tion of science. To botanists we must look in the first instance 
for the propagation of the scientific knowledge upon which this 
large industry must rest. They must be the apostles of forestry. 
And forestry in turn will react upon their treatment of botany. 
Lotany cannot thrive in a purely introspective atmosphere = It 
can only live by keeping in touch with the national life, and 
the path by which it may at the present time best do this is 
that offered by forestry. 


SWI OA IE, 
GEOGRAPHY, 


OPENING ADDRESS BY CapTaiIn W. J. L, WHARTON, 
R.N., F.R.S., PRESIDENT OF THE SECTION. 


You will not be surprised if, having called upon an hydro- 
grapher to preside over this Section, he takes for the subject of 
his review the Sea. Less apparently interesting, by reason of 
the uniformity of its surface, than the land which raises itself 
above the level of the waters, and with which the term 
geography is more generally associated, the ocean has, never- 
theless, received much attention of later years. In Great 
Britain, especially, which has so lang rested its position among 
the nations upon the wealth which our merchant deets bring 
to its shores, and upon the facilities which ihe sea affords for 
communication with our numerous possessions all over the 
globe, investigation intothe mysteries, whether of its ever moving 
surface or of its more hidden depths, has been particularly 
fascinating. I purpose, therefore, to attempt a brief survey of 
our present knowledge of its pbysical condition, 

The very bulk of the ocean, as compared with that of the 
visible land, gives it an importance which is possessed by no 
other feature on the surface of our planet. Mr. John Murray, 
after a laborious computation, has shown that its cubical extent 
is probably about fourteen times that of the dry land. This 
statement appeals strongly to the imagination, and forms, 
perhaps, the most powerful argument in favour of the view, 
steadily gaining ground, that the great oceans have in the main 
existed in the form in which we now see them since the 
constituents of the earth settled down into their present 
condition. 

When it is considered that the whole of the dry land would 
only fill up one-third of the Atlantic Oceao, the enormous dis- 
proportion of the two great divisions of land and sea becomes 
very apparent. 

The most obvious phenomenon of the ocean is the constant 
horizontal movement of its surface waters, which in many parts 
take well-defined directions. These great ocean currents have 
now been studied for many years, and our knowledge of them 
is approaching a point beyond which it is doubtful whether we 
shall ever much advance, except in small details. For though, 
while indisputably the waters continually move ineach great area 
in generally the same direction, the velocities vary, the limits 
of the different streams and drifts vary, mainly from the ever- 
varying force and direction of the winds. 

After long hesitation and much argument, I think it may be 
now safely held that the prime motor of the surface currents 
is the wind. Not, by any means, the wind that may blow, and 
even persistently blow, over the portion of water that is 
moving, more or less rapidly, in any Oirection, but the great 
winds which blow generally from the same general quarter over 
vast areas. These, combined with deflection from the land, 
settle the main surlace circulation. 

1 donot know if any of my hearers may have seen a very 
remarkable model, devised by Mr. Clayden, in which water 
disposed over an area shaped like tbe Atlantic, and sprinkled 


of teaching forestry, there would be an efficient corps with | over with lycopodium dust to make movement apparent, was 
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mean directions of the permanent winds. It dispelled the last 
doubt I held on the subject, as not only were the main currents 
reproduced, but the smaller effects and peeuliarties of the 
Atlantic drifts were produced with surprising accuracy. 

There is a small current, long shown on our charts, but 
which ] had always regarded with suspicion. I refer to the 
streain which. after travelling from the Arctic Ocean southward 
along the east coast of Greenland, turns sharply round Cape 
TVarewell to the northward into Davis Straits, where it again 
doubles sharply on itself to the southward. This is exhibited, 
in the model, in ail its details, and is evidently caused by the 
pressure of the water forced by the mimie Gulf Stream into 
the .\rc ic region, where it has na escape except by this route, 
and is pressed against the land, round which it turns as soon 
as it can. This is, no doubt, the explanation of the real 
current. 

The very remarkable winter equatorial current, which runs 
in a narrow belt eastwards, just north of the main stream 
travelling west, wasalso reproduced with extraordinary fidelity. 

The winds, however, that are ordinarily considered perma- 
nent vary greatly, while in the monsoon areas the reversal of 
the currents caused by the opposite winds exercise a preat 
influence on the movements of the water far beyond their own 
limits, and anything like a prediction of the precise direction 
and rate of an oceanic stream can never he expected. 

The main facts, however, of the great currents can he most 
certainly and simply explained in this manner. 

The trade windsare the prime motors. They cause asurface 
drift of no great velocity over large areas in the same general 
direction as that in which they blow. These drifts after meeting 
and combining their forces eventually impinge on the land, 

They are diverted and concentrated and increase in speed. 
They cither pour through passages hetween islands, as into the 
Caribbean Sea, are pressed up by the land, and escape by 
the only outlets possible—as, for example, the Strait of Florida, 
and form a great ocean current like the Gulf Stream—or, as 
inthe case of the Agulhas current and the powerful stream 
which runs north along the Zanzibar coast, they are simply 
pressed up against and diverted by the land, and run along it 
with increased rapidity. 

These rapid currents are eventually apparently lost in the 
oceans, hut they in their turn originate movements of a slower 
character, which on again passing over shallow water or on 
meeting land develop once more into well-defined currents. 

We find an analogous state of things on the western side of 
the Pacific, where the Japan current is produced in a similar 
manner. 

The fact that on all western shores of the great oceans 
towards which the trade winds blow we find the strongest 
currents running along the coast, is almost cnough of itself to 
prove the connection between them. 

The westerly winds that prevail in bigher northern and 
southern latitudes are next in order in producing great currents. 
From the shape of the land they in some cases take up and 
continue the circulation commenced by the trade winds ; in 
others they themselves originate great movements of the water. 

Compared to the great circulation from this source the effect 
of differences of temperature or of specifie gravity is insignifi- 
cant, though no doubt they play their part, especially in causing 

Jow under-cireulation, and in a greater degree the vertical 
mixing of the lower waters. 

No drop of the ocean, even at its greatest depth, is ever for 
one moment at rest. 

Dcaluog with minor points, the American officers of the 
Capt wnd (Goedetic Survey have found after long and 
pitien! invesngation that the velocity of the Gulf Stream in 
is init! and most marked part, the Strait of Mlorida, is 
greatly affectel! hy the tle, varying as much as one-half its 
maximum rate during the twenty-four hours, 

These American investigations are of greatest interest. They 
have extended over th: whole area of the Caribbean Sea and 
ye ay proaches, the Gulf of Mexico, and the Gulf Stream 
spoper and its vicinity. In no other part of the ocean has 

Wervanon of thy detailed character heen earried out, and 
tomy throw a great light on oceanic circulation, ‘The Aluke, 
‘ vowel epeerlly titted for the purpose, has during the 

ver | ear in which she was employed on this work anchored 
in er 2000 fathoms water, or a depth of considerably more 
then two @ules; afeat which would a short time ag» have heen 
deemed i yeesible. 
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One great point that has come ont very strongly is the con- 
tinual variation in the strength and direction of the currents, 
and the varying depths to which the surface current extend. 

Eastward of the chain of the Windward Islands the general 
depth of the surface movement may he said to be about too 
fathoms, below which tidal influence is very distinet, 

There is also a very plain backward flow of water, at 
depths which vary, caused hy the submarine ridge which 
connects the Windward Chain of the West Indian Islands. 
These observations also generally support what I have already 
mentioned ; that the velocity of a current depends on the 
strength of winds, possibly thousands of miles distant, which 
have given the original impetus to the water, and this, com= 
bined with tidal action when the current approaches or runs 
along a coast, will always cause uncertainty on the resultant — 
velocity. : 

Dealing for yet another moment with the Gulf Stream, - 
there are two points which have not been much dwelt upon, 
but which have a great effect on its power of bringing the 
modifying influence of its warm water as far as our shores. 

The first is the prevention of its spreading, as it teaves the 
Strait of Florida, by the pressure of the portion of the 
equatorial current which, unable to get through the passages 
betweeen the Windward Islands, is diverted to the north of the 
Bahamas, and bears down on the eastward side of the Gulf 
Stream proper, compressing it between itself and the cold 
water flowing southward along the American coast, and at the 
same time adding to its forces and maintaining its high 
temperature. 

The second is that hy the time the Gulf Stream has lost its velo- 
city as a current, in about the vicinity of the Bank of Newfound- 
land, it has arrived in the region of the westerly winds, that is of 
winds whose average direction is from west ; whose influence, — 
cansing a surface drift somewhat comparable to that of the 
trade winds, bears the water onward to the British Islands an 
Norway. Without tnese prevailing westerly winds the war 
water of the Gulf Stream would never reach these shores. 

The depth to which the surface currents extend in oth 
parts is little known. Direct observations on under-current: 
have been rare. 

In the first place, it is not an easy observation to make, | 
Apparatus has generally to be improvised. ‘This has usually” 
consisted of some form of flat surface lowered to the required: 
depth, and suspended in the water by a buoy, which presents to- 
the resistance of the upper stratum a very much smaller area 


| than that of the surface below. 


More perfect machines have been devised, notably, that used 
by the .\mericans in their West Indian experiments. | 

These, however, are delicate, and require so much care and 
experience in working, and so much time is wanted for such 
observations, that under the pressure of lhe more urgent 
requirements on surface movements in the interests of 
navigation very little has been done, 

The Challenger made some observations on the depth of the 
equatorial current in mid-Atlantic, hut they were not very 
conclusive for lack of suitable appliances. ‘They, however, 
tended to show that below 100 fathoms there was but little 
current. 

It has been calculated theoretically that winds blowi 
steadily in one direction with the ordinary force of the trade 
winds would in 100,000 years by friction hetween the particle 
put the whole of a mass of water 2000 fathoms deep, not other= 
wise influenced, into motion in that direction ; but the direction 
and force of the trade winds are ever changing, and the actual 
strong currents of the ocean are not in the trade wind areas, 
but are the result of these drifis meeting one another and ee 
compressed hy the conformation of the land. We canno' 
therefore, expect this theoretical effect to he realised. 

One instance of the underrunning of one current by another 
is brought very plainly to our notice in the North Atlantic, 
to the east of the Great Banks of Newfoundland, where the 
icehergs borne hy the Arctic current from Baffin Bay pursue 
their course to the southward across the Gulf Stream running 
eastward. d 

These great masses of ice, floating with seven-eighths of their 
volume under the surface, draw so much water that they are all 
hut wholly influenced by the under-enrrent. A large berg will 
have its hottem as much as six or seven hundred feet belaw the 
surface. The only reason that these hergs continue their 
journey southward is the action of the cold under current, 
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It was my good fortune to be ordered in 1872 to undertake a 
series of experiments of the currents and under-currents of the 
Dardanelles and Bosporus. They proved most interesting. 

It was well known that a surface stream is almost con- 
tinuously passing out of the Black Sea throngh the Bosporus 
into the Sea of Marmara, and again throngh the Dardanelles 
into the Mediterranean, Certain physicists, of whom Dr. W. 
Carpenter was one, were, however, of opinion that a return 
current would he found under the surface running in the 
opposite direction, and this I was enabled to demonstrate. 

Though from the imperfection of our apparatus, which we 
had to devise on the spot, we were unable to exactly pro- 
portionate the quantities of water moving in the two directions, 
we fonnd, whenever the surface current was rushing sonth- 
westward through these straits, that for a certain distance, from 
the bottom upwards, the water was in rapid motion in the 
opposite direction. It was an astonishing sight to behold the 
buoys which supported a wooden framework of 36 square feet 
area, lowered to depths from 100 to 240 feet tearing up the 
straits against a strong surface current of as much as three and 
four miles an hour. It was as perfect an ocular demonstration 
of a counter under-current as could be wished, and the Turks, 
who watched our proceedings with much suspicion, were 
strongly of opinion that the devil had a hand in it, and only 
the exhibition of the Sultan’s firman saved us from interruption. 
In the investigation of these currents we found, as usual, that 
the wind was the most potent agent. Though the surface 
water from the Black Sea is almost fresh, and the bottom 
water of the heavy Mediterranean density of 1‘027, it was 
found that when calm had prevailed the surface current 
slackened, and at times became nil, whilst the under-current 
responded by a similar slackening. 

The ordinary condition of wiod in the regions of the Black 
Sea and Sea of Marmara is that of a prevalent north-east wind. 
This causes a heaping up of the water on the south-west shores 
of those seas, precisely where the straits open, and the surface 
water therefore rapidly escapes. 

These straits no doubt present abnormal characters, hut, so 
far as surface currents are concerned, the long series of 
observations then made convinced me of the inadequacy of 
differences of specific gravity, which were here at a maximum, 
to cause any perceptible horizontal flow of water. 

I have said that we were unable to define by direct observa- 
tion the exact position of the dividing line between the 
opposing currents, but the rapid change in the specific gravity 
at a certain depth, which varied on different days, gave a 
strong indication that the currents changed at this point. 

A Russian officer, Captain Makaroff, afterwards made 
similar experiments in the Bosporas, but with more perfect 
appliances, and he found that at the point where the specific 
gravity changed the currents also changed. 

I have been anxious to obtain similar observations at 
the Straits of Babel Mandeb, the southern outlet of the Red 
Sea, where somewhat similar conditions prevail. Here the 
winds are governed by the monsoons. For half the year the 
wind blows from the north down the whole length of the sea, 
causing a surface flow outwards into the Gulf of Aden, and a 
general lowering of the whole level of the sea of abont two 
feet. Tor the other half of the year the wind at the southern 
end of the sea is strong from the south-east, causiog a surface 
set into the Red Sea, over which the general level of the water 
rises, while the northerly wind continues to blow throughout 
the northern half. 

At either of these times I think it is highly probable that 
there is an under-current in the opposite direction to that at the 
surface, but unfortunately the sea disturbance is great and 
observations are very difficult. 

Observations were, however, made by Captain W. U. Moore 
in TELM.S. Pengazn in 1S90, but at a time when the change of 
monsoon was taking place. 

The result was peculiar, for it appeared that at a depth of 
about 360 feet the movement of the water was tidal, while the 
surface water was moving slowly in one direction—a result 
genezally similar to that obtained by the Americans in the West 
Indics—hut the direction of the tidal flow was directly opposite 
to what might have been expected, viz. the water ran in while 
the tide fell, and wrce vers. 

More observations are, however, needed here before any 
certain conclusions can be formed. 

The depth of the ocean is the next great feature which 
demands attention. 
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On this our knowledge is sveadily, though slowly, increasing. 

The whole of it has been gained during the last fifty years. 

Commenced by Sir James Ross, whose means were very 
small, bat who nevertheless demonstrated that the so-called 
unfathomable ocean was certainly fathomable everywhere, the 
sounding of the ocean has continuously proceeded. The needs 
of submarine cables have constantly demanded knowledge in 
this particular, and the different cable companies have had a 
large share in ascertaining the facts. 

Expeditions, whose main object has heen to obtain soundings, 
have been sent out, Great Britain and the United States taking 
the first place ; hut most maritime nations have aided. 

In the immediate past the additions have mainly been from 
the soundings which 1}.M. surveying ships continually take 
whenever on passage from one place to another, from the work 
of our cable companies, and from United States vessels. 

We have, asa result, a very fair general knowledge of the 
prevailing depths in the Atlantic, but of the Indian and Pacific 
Oceans it is very fragmentary. We have enough to give us a 
general idea, but our requirements increase as years roll on. 
It is a vast task, and, it may be safely said, will never be com- 
pleted ; for we shall never be satisfied until we know the 
variations of level under the water as well as we know those on 
the dry land. 

It is hopeless to do more than to briefly sketch the amount 
of our knowledge. 

First, as to the greatest depths known. It is very remark- 
able, and from a geological point of view significant, that the 
very deepest parts of the ocean are not in or near their centres, 
but in all cases are very near land. 

One hundred and ten miles outside the Kurile Islands, which 
stretch from the northern point of Japan to the north-east, the 
deepest sounding has been obtained of 4655 fathoms, or 
27,930 feet. This appears to be in a deep depression, which 
runs parallel] to the Kurile Islands and Japan; but its extent is 
unknown, and may be very large. 

Seventy miles north of Porto Rico, in the West Indies, is 
the next deepest cast known, viz. 4561 fathoms, or 27,366 
feet ; not far inferior to the Pacific depth, but here the deep 
area must be comparatively small, as shallower soundings have 
heen made at distances sixty miles north and east of it. 

A similar depression has been sounded during the last few 
years west of the great range of the Andes, at a distance of 
fifily miles from the coast of Peru, where the greatest depth 
is 4175 fathoms. 

Other isolated depths of over 4ooo fathoms have been 
sounded in the Pacific. One between the Tonga or Friendly 
Islands of 4500 fathoms, one of 4478 fathoms near the 
Ladrenes, and another of 4428 fathoms near Pylstaart Island, 
all in the Western Pacific. They all require further investiga- 
tion to determine their extent. 

With these few exceptions, the depth of the oceans, so far 
as vet known, nowhere comes up to 4000 fathoms, or four sea 
miles ; but there can be little doubt that other similar hollows 
are yet to be found. 

The sea with the greatest mean depth appears to be the vast 
Pacific, which covers 67 millions of the 188 millions of square 
miles composing the earth’s surface. 

Of tbese 188 millions, 137 millions are sea, so that the Pacific 
comprises just one-half of the water of the globe, and more 
than one-third of its whole area. 

The Northern Pacific has been estimated by Mr. John 
Murray to have a mean depth of over 2500 fathoms, while the 
Southern Pacific is credited with a little under 2400 fathoms. 
These figures are based on a number of soundings which 
cannot be designated otherwise than very sparse. 

To give an idea of what remains to be done, I will mention 
that in the eastern part of the Central Pacific there is an area 
of 10,500,000 square miles in which there are only seven sound- 
ings, whilst in a long strip crossing the whole North Pacific, 
which has an area of 2,800,000 square miles, there is no sound- 
ing at all. Nevertheless, while the approximate mean depth 
I am mentioning may be considerably altered as knowledge 
increases, we know enough to say that the Pacific is generally 
deeper than the other oceans. The immensity, both in bulk 
and area, of this great mass of water, is difficult to realise ; but 
it may assist us when we realise that the whole of the land on 
the globe above water level, if shovelled into the Pacific, would 
only fill one-seventh of it. 

The Indian Ocean, with an area of 25,0c0,000 square miles, 
has a mean depth, according to Mr. Murray, of a little over 
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2000 fathms. This also is estimated from a very insufficient 
number of soundings. 

The Atlantic. by far the best sounded ocean, has an area of 
31,000,cco square miles, with a mean depth of about 2200 
fathoms. 

The temperature of this huge mass of water is an interesting 
point, 

The temperature of the surface is most important to us, as it 
is largely cn it that the climates of the different parts of the 
world depend. This is comparatively easy to ascertain. We 
krow so much about it that we are not likely to improve on it 
for many years. We are quite able to understand why countries 
in the same latitude differ so widely in their respective mean 
temperatures; why fogs prevail in certain localities more than 
others; and how it comes about that others are subject to 
tempestuous storms. 

On the latter point nothing has come out plainer from recent 
discussion than the fact that areas where great differences of 
surface temperature of the sea prevail are those in which storms 
are generated. 

Tt is a matter of observation that in the region south of Nova 
Scotia and Newfoundland many of the storms which travel 
over the Atlantic to this country have their rise. 

An examination of surface temperature shows that in this 
region the variations are excessive, not only from the juxta- 
position of the warm water of the Gulf Stream and the cold 
water of the Arctic current flowing southward inside of it, but 
in the Gulf Stream itself, which is composed of streaks of warm 


and colder water, between which differences of as much as | 
| ridge which cuts off the bottom waters from moving along, and 


zo F, exist. 


The same conditions exist south of the Cape of Good Hope, | 
Ilere the Agulhas | 
current of about 70° F. diverted hy the land pours into the | 


snother well-known hirthplace of storms, 


mass of wa‘er to the southward, colder by some 25°, and the 
meeting-place is well known as most tempestuous. 

South-east of the Rio de la I’lata is another stormy area, 
and here we find the same abnormal variations in surface 
temperature. 

Yet another is found off the north-east coast of Japan with 
the same conditions. 

These differences are brought about by the mingling of water 
carried either by the flowing of a powerful current turned by 
the land into a mass of water of different temperature, as is the 
ca-e off the Cape of Good Ilope, or by the uprising of lower 
strata of cooler water through a shallow surface stream, as 
appears to Le the case in the Gulf Stream. 

A remarkable point recently brought to light hy the researches 
of Mr. John Murray in Scotch lochs is the effect of wind on 
the surface temperature. It has heen observed that wind driv- 
ing off a shore drifts the surface water before it. This water is 
replaced by the readiest means, that is to say, hy water from 
helow the surface rising to take its place. 
are in all cases cooler than the surface a lowering of the tem- 
J erature results, and we fiod, in fact, that near all sea shores 
off which a steady wind blows the water is cooler than further 
to seaward. 

This has an important hearing on coral growth, and explains 
why on all western coasts of the great continents off which the 
trale winds blow we find an almost absolute dearth of coral, 
while on the eastern coasts, on which warm currents impinge, 
teefs albeurd, the coral animal flourishing only in water above 
a Certain temperature. 

Oleerwtons of the temperature of the strata of water 
between the surface and bottom have heen of late years obtained 
in many part’. Compared with the area of the oceans they 
are but few, bit our knowledge steadily increases every year. 

The wt ect of the vertical distribution of temperature has 
not yet heen thor uphly inve tigated in the licht of the whole 
ofthe information which we now possess, but Dr, Alex, Buchan 
has been f@ seme time devoting his spare time to the task, and 
itaga heavy Jabear, for the data obtained hete and there over 
the werll by different *ip% of all maritime nations are very 
eeult mm esibeet anil to apyraite, Put I understand that before 
long we hal have the result, wlurh will prove very interesting, 


in the tal? wotime of the C oem er series. 

lt w adily We under*te! thét obfervations on tempera- 
ler epthy rejjuire geeat care In the first place the 
therm Ponte be mote refolly manufactured. They must 
bewehes te) to ngerous te®ts, and they must be carefully handled 
derig cregmon. All elervations are not of the same 


NO. 1294, VOL. 50] 


IN ALU IEE: 


as the lower strata | 


[Aucust 16, 1894 


value, and the discussion, therefore, presents considerable 
difficulty and demands much discretion. 

In the meantime we ean state certain known facts. 

We have learnt that the depth of the warm surface water is 
small. 

In the equatorial current between Africa and South America, 
where the surface is of a temperature of 78°, at 100 fathoms it 
is only 55, a difference of 23°, and a temperature of 40° is 
reached at 400 fathoms. In this region, so far as knowledge 
goes, the fall in temperature as we descend is most rapid, but 
generally speaking the same variations prevail everywhere. 

In the tropical Pacific the temperature falls 32° from the 
surface, where it stands at $2°, toa depth of 200 fathoms, 40° 
being reached at from 500 to 609 fatboms below the surface. 

Below the general depth of from 400 to 600 fathoms, the 
temperature decreases very slowly, but there is considerable 
variation in the absolute amount of it when we get to great 
depths in different parts of the ocean. 

One of the most interesting facts that has been recognised is 
that in enclosed hollows of the ocean the bottom temperature 
is apparently much less than that of the stratum of water at a 
corresponding depth in the waters outside the submarine ridge 
that forms the enclosing walls, separating them from deeper 
areas beyond, and is, in all cases that have heen observed, equal 
to that on the ridge. From this fact we are enabled to supple- 
ment our imperfect knowledge of depths, because if in a certain 
part of an ocean we find that the temperature at great depths is 
higher than we know exists at similar depths in waters appar- 
ently connected, we can feel certain that there isa submarine 


that the depth on this ridge is that at which is found the 
corresponding temperature in the outer waters. As a corollary 
we also assume that the movement of water at great depths is 
confined to an almost imperceptible movement, for if there was 
a motion that we could term, in the ordinary acceptation of the 
word, a current, it would infallibly surmount a ridge and pour 
over the other side, carrying its lower temperature with it. 

A notable instance is the bottom temperature of the Nortb 
Atlantic. This is nowhere below 35° F., although the depths 
are very great, Butin the South AUlantic at a depth of onl 


2800 fathoms the bottom temperature is hut a little above 32° F., 


and we are therefore convinced that somewhere hetween Africa 
and South America, though soundings do not yet show it, 
there must he a ridge at a depth of about 2000 fathoms. 

We also come to the same conclusion with regard to the 
eastern and western portions of the South Atlantic, where 
similar differences prevail, 

Again, the few temperatures that have been obtained in the 
eastern South Pacific show a considerable difference from those 


in the South Atlantic, and we are compelled to assume a ridge 


from the Falkland Islands to the Antaretic continent. 

It is interesting that the investigation into the translation ol 
the great seismic wave caused by the eruption of Krakatoa in 
1883 led to a similar and entirely independent conclusion, The 
wave caused by the explosion in the Straits of Sunda reached 
Cape Ilorn, where hy good chance a French meteorological 
expedition had erected an automatic tide gauge, but instead 
of one series of waves being marked on the paper there were 
two. <A litde consideration showed that the South Pole having 
directly interposed between Sunda Straits and Cape Ilorn, the 
waves diverted by the land about the pole would arrive from 
both sides. 


One wave, however, made its appearance seven hours before 


the other. J 

Study showed that the earliest wave coincided in time with @ 
wave travelling on the Pacific side of the pole, with a velocity 
due to the known depth, while the later wave must have heen 
retarded in its journey 2 the South Atlantic. ‘The only 
possible explanation is that the wave had been impeded by 
comparatively shallow water. 

The evidence from bottom temperature was then unknown, 
and thus docs one branch of investigation aid another. 

Inthe Western Vacific the water is colder, a few bottom tem= 
peratures of a hutle over 33° F. having been found in the deep 
trough east of the Tonga Islands ; but the North Vacific, though 
the deeper ocean of cnormons area and volume—is apparenuy 
again cut off by a submarine sidge. The north-western part 
af the Indian Ocean is for similar reasons assumed to be 
divided from the main body, the shallower watee probably 
running from the Seychelles to the Maldive Islands. 


; 
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Mr, Buchanan has pointed out why some parts of oceans, 
deep and vast though they be, are when cut off from communica- 
tion with others warmer at the bottom. 

Water can only sink through lower layers when it is the 
beavier, and though a warm surface current becomes from 
evaporation denser, its heat makes it specifically lighter than 
the strata below. 

Tt is only when such a current parts gradually with its heat, 
as in travelling from tropical to temperate regions, that it sinks 
and slowly but surely carries its temperature with it, modifying 
the extreme natural cold of the bottom layers. 

In the North Atlantic and Pacific we have such a condition. 
The great currents of the Gulf Stream and Japan current as they 
flow to the north sink, and in the course of ages have succeeded 
in raising the bottom temperature three or four degrees. 

In the southern seas this influence is not at work, and, directly 
connected with the more open water round the South Pole, 
there is nothing to carry to the abysmal depths any heat to raise 
them from their normal low temperatures, due to the absence of 
any heating infinence. 

The ice masses round the South Pole have probably little or 
no effect on bottom temperature, as the fresher, though colder, 
water will not sink ; and, as a matter of fact, warmer water is 
found at a few hundred fathoms than at the surface. 

The lowest temperature ever obtained was by Sir John Ross 
in the Arctic Ocean in Davis Straits at a depth of 680 fathoms, 
when he recorded a reading of 25° F. This probably requires 
confirmation, as thermometers of those days were somewhat 
imperfect. 

In the great oceans the greatest cold is found on the western 
side of the South Atlantic, where the thermometer stands at 
32°°3 F., but temperatures of 29° F. have been obtained of recent 
years east of the Faeroe lslands, north of the ridge which cuts 
off the deeper waters of the Arctic from the Atlantic. 

Though scarcely within the limits of my subject, which is the 
sea itself, I must say a few words on the sea floor. 

The researches carried on in the Challenger revealed that 
while for a certain distance from the contisents the bottom is 
composed of terrestrial detritus, everywhere in deep water it is 
maiuly composed of the skeletons or remains of skeletons of the 
minute animals that have lived in the water. 

In comparatively small depths we find remains of many shells. 
As the depth increases to 500 fathoms or so we get mainly the 
calcareous shells of the globigerinze which may be said to form 
by far the greater part of the oceanic floor, 

In deeper water still, where pressure, combined with the 
action of the carbonic acid, has dissolved all calcareous matter, 
we find an impalpable mud with skeletons of the silicious radio- 
laria of countless forms of the greatest beauty and complexity. 
Deeper still, ¢.c. in water of—speaking generally—over 3000 
fathoms, we finda reddish-coloured clayey mud, in which the 
only traces of recognisable organic remains are teeth of sharks 
and cetacea, many belonging to extinct species. 

What the depths of these deposits may be is a subject of 
speculation. It may be that some day, as mechanical appliances 
are improved, we shall find means of boring, but up to the 
present no such operation has been attempted. 

On the specific gravity of the water of the sea I can say but 
little except that it varies considerably. 

Tt is not yet known for certainty how far the specific gravities 
observed at various points and depths remain appreciably 
constant. 

In localities where evaporation is great, and other influences 
do not interfere, it is evident that the specific gravity of the sur- 
face will he high ; a consideration which observations confirm, 
but there are many complications which require more observa- 
tion before they can be resolved. 

In some few places repeated observations permit deductions, 
but taking the sea as a whole we are yet very ignorant of the 
facts bearing on this point. 

The waves which for ever disturb the surface of the sea demand 
much study. 

The greatest of these, and the most regular, is the tidal wave. 
On this many powerful intellects have been brought to bear, but 
it still presents many unsolved anomalies. 

Lord Kelvin and Prof. Darwin have demonstrated that 
the tidal movement is made up of many waves depending upon 
different functions of the moon and sun, some being semi- 
diuroal, some diurnal. The time of transit over the meridian, the 
declination of both bolies, create great variations; the chang- 
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ing distance and position of the moon and the position of her 
node, also have great effect, while the ever-varying direction 
and force of the winds, and the different pressure of the atmo- 
sphere play their part, and sometimes a very large part, on what 
is somewhat loosely known as the meteorological tide. 

The amplitude of the oscillation of the water depending upon 
each of the astronomical functions varying for every point on the 
earth, the effect is that, each having a different period, the 
resulting mean movement of the water has most astonishing 
variations. 

In some places there is but one apparent tide in the day; in 
others this phenomenon only occurs at particular periods of 
each lunation, while in the majority of cases it is the movements 
of each alternate tide only that appear to have much to do with 
one another. 

Though after long observation made of the times and ranges 
of tides at any one spot, they can now be predicted with great 
accuracy, for that particular place, the meteorological tide ex- 
cepted, by the method of harmonic analysis, perfected by Prof. 
G. Darwin, no one can yet say what the tide will be at any spot 
where observations have not been made. 

Observations all over the world have now shown that there is 
no part where the tidal movement is so regular and simple as 
around the British Islaods. ‘This is more remarkable when it 
is found that the tides on the other side of the Atlantic—at 
Nova Scotia, for instance—are very complicated. 

The minor tides, which in most parts of the world, when 
combined in one direction, amount to a very considerable 
fraction of the principal lunar and solar tides, and consequently 
greatly increase or diminish their effects, are in Great Britain so 
insignificant tbat their influence is trifling ; but why this should 
be, [ have never yet found anyone to explain. 

Nevertheless there are many very curions points about our 
tides which are plainly caused by interference, or, in other 
words, by the meeting of two tidal waves arriving from opposite 
directions, or from the rebound of the tidal waves from other 
coasts. 

This effect, also, it has been so far found impossible to pre- 
dict without observation. On our southern coasts, for instance ; 
in the western part the tide rises about 15 feet, but as it travels 
eastward the range becomes Jess and less until, about Poole, it 
reaches a minimum of 6 feet, Farther east again it increases 
to Hastings, whcre the range is 24 feet. Yet farther east it 
again gradually diminishes. This is due to the reflection from 
the French coast, which brings another wave which either super- 
poses itself upon, or reduces the effect of, the main tide advanc- 
ing up the English Channel; but the details of such reflection 
are so complex that no one could forecast them without more 
knowledge than we possess. 

There can be little doubt that to this cause, reflection, is 
mainly due the variations in the amount of mean range of tide 
which are found on many coastsat different parts ; and as these 
reflected waves may arrive from great distances, and he many in 
number, we may cease to wonder at the extraordinary differences in 
range of tide which prevail, though it will be understood that this 
is wholly separate from the varying heights of each successive 
tide, or of the tide at different parts of each lunation, or at dif- 
ferent times of the year, which depend upon the astronomical 
intluences. 

The actnal height of the tide in deep water is small, but on 
passing into sballow water when approaching a shore, and 
especially when rolling up a gulf of more or less funnel shape, 
it becomes increased by the retardation caused by friction, and 
by compression laterally, and hence the height of the tide on a 
coast affected by other causes is greater than in the open sea. 

The oceanic tide wave is supposed to be from 2 to 3 fect in 
height, but as this has heen assumed from observations made at 
small oceanic islands, where, although the magnifying influences 
mentioned are at a minimum, they still exist, we wait for pre- 
cise information until some means of actually measuring the 
tide in deep water is devised. ‘ 

The waves duc to wind, though not so far-reaching in their 
effects as the majestic march of the tide wave, are phenomena 
which are more apparent to the traveller on the ocean. 

The deep seain a heavy gale presents, perhaps, the most 
impressive manifestation of the powers of nature which man can 
behold, and doubtless many of us have experienced feelings that 
may vary from awe and wonder to sheer delight, according to 
the temperament of each individual, at for the first time finding 
himself face to face with this magnificent sight, though I rather 
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fear that discomfort is the prevailiog feeling that many carry 
away. 

The height to which storm waves may rise has never been 
very satisfactorily determined. Apart from the difficulty of the 
task and the small number of people who will address them- 
selves to it when they bave the chance, it is but rarely that any 
individual sees really abnormal waves, even though he may be 
at sea all his life. 

Different heights for what are called maximum waves have 
Ween recorded, and they vary from go to 9o feet from crest to 
hollow. 

All we can say is that the most probable figure is about 50 or 
Go feet. 

These great storm waves travel very far. In some cases they 
convey a warning, as their velocity always far exceeds that at 
which the storm fs travelling. In others they intimate that a 
gale of which no more is seen has occurred somewhere—it may 
be many miles distant. 

When they have travelled beyond the limits of the wind which 
raised them. they lose the steepness of slope which characterises 
them when under its influence, and become an undulation which 
is scarcely noticed when in deep water. 

On approaching shallow water, however, they are again 
apparent, and the ‘rollers ‘’that occur unperiodically at various 
places in latitudes where gales never occur would seem to be 
caused by such waves, originating ia areas many thousands of 
miles distant. Such appears to be the origin of the well-known 
rollers at Ascension and St. Ilelena, where the rocky and 
exposed nature of the landing has caused this phenomenon to be 
especially noticed. 

Other rollers are, however, undoubtedly due to earthquakes 
or volcanic eruptions occurring in the bed of the sea. 

Many of the great and sudden waves which have caused 
devastation and great loss of life on the shores of western South 
America are referable to this cause. 

Observations to enable the focus of such a disturbance to be 
traced have generally been lacking, but itis probable that where 
the wave has been large the point of origin has not been far 
distant. y 

In one notable instance the conditions were reversed. The 
point of origin was known, and the distance to which the result- 
ing wave travelled could be fairly satisfactorily traced. 

This was the great eruption in the Straits of Sunda, in 
August 1883, which locally resulted in the disappearance of the 
major part of the island of Krakatoa, and the loss of nearly 
40,000 lives, on the neighbouring shores of Java and Sumatra, 
by the huge wave which devastated them. 

The records of automatic tide gauges and the observations of 
individuals enabled the waves emanating from this disturbance 
to be foll »wed to great distances. These waves were of great 
length, the crests arriving at intervals of about an hour, and 
moving with a velocity of about 350 miles an hour, were about 
that distance apart. 

The waves recorded at Cape llorn were apparently un- 
douhted}y dae to the eruption, and travelled distances of 7500 
miles an{ 7%00 miles in their course on cither side of the south 
polar land. 

They were only five inches in height above mean level of the 

ea wh le the waves recorded at places on the southern part of 
Africa, at a distance af about 5000 miles from the scene of the 


eruptien, were from one to two feet high, the original long 
waves he'ng cf an unknown height, but probably did not exceed 
ten or fifteen feet. 

No © her tuch opportunity of testing the distances to which 
Qreat weve! may travel has ever occurred, and as such a cata- 
trophe #s¥ ave ri ¢ to them conld searecly be repeated without 
similar ls ef life, 1 may be hoped we shall not live to sce 


another, interestng though the discussion of the numerous 
| henome a were 
The movement of the pirticles of water due to the tide wave 
extends ta the bottom of the deepest water, and douhtless plays 
an imeortan' part in keeping up a constant motion in the 
abyi@el, | tthe depth to which the action of the surface waves 
nginving in wind reach is etill but little known by observa: 
thts 
If. li wever, we tuly the contour of the bottom off the shores 


f lar’ expewed to the fill infl¥ence of the great oceans, we are 
r the very general rapid increase of slope after a depth 
{aloist Sota too fathoms (§00 to 600 feet) has been reached. 

I ° tobable that this 1& connected with the depth to 
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which wave action may extend, the fine particles brought down 
by rivers or washed from the land by the attrition of the 
breakers being distributed and gradually moved down the slope, 

When we examine banks in the open sea we find, however, 
that there are a great many with a general depth of from 30 to 
40 fathoms, and the question arises whether this may not be the 
general limit of the power of oceanic waves to cut down the 
mass acted upon when it is fairly friable. 

The question has an interesting bearing on the subject of the 
ever-dehated origin of coral atolls, for this is the general depth 
of many large lagoons ; and granted that the sea can cut down 
land to this depth, we have at once an approach to the solution 
of the problem of the formation of bases of a suitable depth and 
material upon which the coral animal can commence operations, 

This question also awaits more light, and I merely offer this 
remark as a suggestion. 

Tt is, however, somewhat remarkable that in recent cases of 
volcanic islands piled up by submarine eruptions, they have all 
been more or less rapidly washed away, and are in process of 
further diminution under the surface. ' 

Observations on the mean level of the sea show that it con- 
stantly varies, in some places more than others. 

‘This subject has not yet been worked out. 

In some localities it is plainly due to wind, asin the Red Sea, — 
where the summer level is some two feet below that of winter, 
owing to the fact that in summer the wind blows down the_ 
whole length of the sea, and drives the water out. 

In many places, as in the great estuary of the Rio de la 
Plata, the level is constantly varying with the direction of the 
winds, and the fluctuation due to this cause is greatly in excess: 
of the tidal action. 

In others the cause is not so clear. 

At Sydney, New Sonth Wales, Mr. Russell found that during 
eleven years the level was constantly falling at about an inch a 
year, but by the last accounts received it was again stationary. 

The variations in the pressure of the atmosphere play a 
important part in changes of sea level. 

A difference of one inch in the barometer has been shown t 
be followed by a difference of a foot in the mean level of the 
sea, and in parts of the world where the mean height of the 
barometer varies much with the seasons, and the tidal range is 
small, this effect is very marked. 

Of any secular change in the level of the sea little is known 
This can only be measured by comparison with the land, andi 
is a question which is the more unstable, the land or the water 
—probably the land, as it has been shown that the mass of the 
land is so trifling, compared with that of the ocean, that it 

: ¥ : : 
would take a great deal to alter the general mean level of the 
latter. 

All the points connected with the sea that I have had the 
honour of bringing before you form part of the daily observa- 
tion of tbe marine surveyor when he has the chance, but [ can 
not refrain from also mentioning other duties, which are indeed 
in the present state of onr knowledge and of the practical 
requirements of navigation the principal points to which he has 
to pay attention, as it may explain why our knowledge on so 
many interesting details still remains very imperfect. 

Working as we do in the interests of the vast marine of Grea 
Britain, the paramount necessity of good navigational chart 
requires tbat the production of such charts should be ou 
principal aim. 

It is difficult for a landsman and difficult even for a sailor who 
has never done such work to realise the time that is necessary 
(o make a really complete marine survey. The most important 
part, the ascertainment of the depth, is done, so to speak, in the 
dark—that is to say, it is hy touch and not by sight that we have 
to find the different elevations and depressions of the bottom of 
the sea. 

In making a map of the land, an isolated rock or hill stands 
up like a beacon above the surrounding land, and is at once 
localised and marked, but a similar object under the sea can 
only be found by patient and long-continued sounding, and may 
very casily be missed. 

When it is considered that marine surveying bas only been 
seriously undertaken for about too years, with a very limited 
number of vessels, we shall, ] think, understand how in the vast 
area of the waters, taking only those bordering the shores, many 
unsuspected dangers are yearly discovered. 

Very, very few coasts have been minutely surveyed, and 
setting aside for a moment the great changes that take place off 
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shores where sandbanks prevail, I should be sorry to say 
that even on our own coasts charts are perfect. 

Yearly around Great Britain previously unknown rocks come 
to light, and if this is the case at home, what are we to think of 
the condition of charts of less known localities! 

Our main efforts, therefore, are directed to the improvement 
of charts for safe navigation, and the time that can be spared to 
the elucidation of purely scientific problems is limited. 

Nevertheless, the daily work of the surveyor is so intimately 
connected with these scientific problems that year by year, 
slowly but surely, we add to the accumulation of our knowledge 
of the sea. 


SECTION G. 
MECHANICAL SCIENCE, 


OPreNING ADDRESS BY PRor. A. B. W. KENNEDY, LL.D., 
F.R.S., M.Inst.C.E., PRESIDENT OF THE SECTION, 


The Critical Side of Mechanical Training. 


WHILE there 1s no place in the kingdom more suitable for a 
meeting of the British Association than Oxford, and certainly no 
place in which it is more delightful for the members to meet, it 
is yet to be admitted that there are few places which have much 
less in common with the special work of Section G. Nominally 
devoted to ‘“‘ Mechanical Science,” the Section has for many 
years specially dealt with those branches of applied mechanical 
science which constitute the business of the engineer—to quote 
the well-known words of the Royal Charter, ‘‘the art of 
directing the great sources of power in nature for the use and 
convenience of man.” The association of this ancient and 
learned city with boilers and chimneys, with the noise and racket 
of ordinary mechanical work, seems an incongruity. Even the 
harmless necessary railway-station is kept as far away as 
possible, and the very river flows with a quiet dignity which 
seems to shut out the thought of anything more mechanical 
than the most ancient and futile of water-wheels. 

Naturally enough these considerations did not tend to make 
‘more easy the choice of a subject for this address, and 1] have 
come very near to agreement with a recent critic in the opinion 
that presidential addresses are, in fact, almost immoral in the 
nature of things and fit only tobe abolished. Finally I decided 
upon taking up my present subject, as being one in which the 
academic rather than the technical side of our work comes to 
the front, while at the same time it does not lead me out of 
lines in which 1 have been able, in past years, to work myself. 
It is now twenty years since I first took any active part in the 
scientific training of engineers, and five since I ceased to do so. 
T have often wished that I may have been at all as successful 
in teaching others at University College as I was, at the same 
time, in teaching myself. And since I have ceased to teach I 
seem to have been spending my time in finding out how much 
better f could now do it than was possible when I was actually 
engaged in it. This may be pure imagination on my part ; 
there is nothing more easy, as we all know, than to suppose 
that we know best how to do the things that other people do, 
and not the things we have to do ourselves. Indeed, I under- 
stand that this is the recognised attitude of the really superior 
critic. {f, however, in anything which I have to say, it should 
seem that I am finding fault with what is now heing done, I 
may at least point out that most of all lam finding fanlt with 
myself for not having done right when I had the opportunity— 
an opportunity which can now never recur. Indeed, instead 
of the decorous and unobtrusive heading which I have given to 
this address, J might have indicated its general lines almost as 
truly if 1 had entitled it ‘‘The Regrets of an Emeritus Pro- 
fessor ”’—a name which, on a suitable hinding, might even have 
secured it a sale at the railway bookstalls. 

Iknow well—too well—that in the present congested state of 
the engineering profession there are many of us who do not like 
to bear the word ‘‘training” mentioned at all. It seems to 
mean merely the preparation of more lads to struggle for a share 
of work that is even now insufficient to go round. ‘There is no 
doubt much to be said for this puint of view. But against it one 
Must remember that all other professions are equally full, and 
that, after all, lads must do something. The fault is surely that 
there are too many lads! If onr population is really to go on 
mereasing as rapidly as at present—tbe benefits of which 
Sections D, E, and F might have a joint mecting to discuss, if 
Mot to discover—it is inevitable that demands should come for 
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more and more complete professional preparation. The man of 
exceptional parts will come to the front under any conditions, 
training or no training, in the future as in the past. But for 
ordinary men—that is for 99 per cent. of us—it is essential that 
oo advantage should he given to a rival in the fierce competition 
of life, and for them therefore it is of an importance hardly to 
be exaggerated to obtain the most complete and perfect 
training possible. At the same time, and on purely general 
grounds, it can hardly be denied that to raise the standard of 
our profession is indirectly to confera benefit on the whole 
community. I hope, therefore, that in making certain sug- 
gestions about the training of engineers, it will not be thought 
that 1 am desirous of increasing their number, which is really an 
end as far as possible from my own wishes. Whether the num- 
ber increases or stands still or falls off, it is of importance from 
every point of view that those who come forward should be as 
well prepared as possible. And even the most conservative 
of us are compelled to recognise that the standard required in 
engineers’ offices now is enormously higher than it was thirty 
years ago. This may truly be either the cause or the effects of 
improved training, but in either case it has made the training 
itself a necessity. 

The particular aspect of mechanical training of which I wish 
to speak is its critical side. 1 do not know how a man should 
be trained to be an inventor. I wonld not tell anyone if I did! 
To be a creator in mechanical matters—which, however, is a quite 
different thing,—is a faculty given only to a very few, and with 
them it is ‘‘ born, not made.” Many of us, however, without 
being either inventors or creators, have sufficient natural aptitude 
or inclination towards things mechanical to form a basis for the 
trainer or educator to work on, with some hope that he 
may be of service. About the sciences which should 
be taught to such men, or the methods of teaching 
them, about the extent and nature of their experience in shops 
or on works, I do not intend to speak. I shall confine myself 
to one aspect of the training only, an aspect which is perhaps 
not always sufficiently clearly kept in view—the aspect which 
T have just called the critical side of mechanical training. 

An engineer is a man who is continually being called upon 
to make up his mind. It may be only as to the size of a bolt; 
it may be as to the type of a Forth Bridge ; it may be as to the 
method of lighting a city; or only as to the details of a fire- 
grate. But, whatever it is, once it is settled it is decided 
irrevocably —it is translated into steel and iron and copper, and 
cannot be revoked by an Act passed in another session. The 
time given him in which to decide may bea day, or a month, 
or a year, but in any and every case (so far as my own ex- 
perience goes) it is ahout one-tenth part of the time which he 
would like to have. [t is only in rare cases that the decision 
is ohvious—most often there are more courses open than even 
the most facile politician ever dreamt of. The matters are too 
complex to be dealt with mathematically or even physically ; 
even if they were not, there are few engineers who would have 
the special capacity to handle them. Moreover, their solutions 
are seldom ‘‘ unique.” From this point of view, the whole use 
of college training, of workshop practice, of practical ex- 
perience, isto provide the engineer later on with the means of 
critically examining each question as it comes up, of reviewing 
systematically the fos and coves of each method of dealing with 
it, of coming finally, rapidly and positively to some defensible 
decision, which may then be irrevocably carried out. 

In the case of a problem in pure mathematics or physics, 
where only one right solution can exist, that solution is arrived 
at by the help ofa thorough knowledge of the science in question 
—there is little room for the critical faculty except as to method 
—the result is cither right or wrong. With ourwork, on the 
other hand, solutions of all problems except the very simplest— 
in other words, decisions on all points which present themselves 
—can be arrived at only by a process of criticism applied to the 
problems, to their statement, to their condition, to all their 
many possible solutions. The development of the necessary 
critical faculty should be one of the chief aims of every teacher 
and every student. 

A scientific training cannot make a man an engineer. Per- 
haps it is impossible for anything to make a man an engineer 
unless he has grown that way from the beginning! But a 
scientific training may make him, or at least give him the possi- 
bility of making himself, a critic. 

In the vigorous attempts which have been made to specialise 
the education of engineers very carly, I am afraid that the idea 
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of teaching ffs is sometimes too prominent, to the neglect 
of matters less obvionsly useful. It is, of course, one thing to 
know a subject from the examination point of view, and quite 
another to be able to think about it, and still another to be able 
to write aboutit. In particular, I have often regretted to find 
how little attention bas been given to a matter which perbaps 
may be called literary rather than scientific, but which is all-im- 
por‘ant in criticism, | mean to the power of expression. It isnot 
casy Lo overrate the importance to the engineer, as to other folk, 
cf the power of saying clearly what he means, and of saying just 
what he means, I do not mean only of doing this for its own 
sake, but because if a man canoot say or write clearly what he 
means it is improbable that he can ¢/tvé clearly By the power 
of expression I do not mean, of course, the mere power of 
speaking fluently in public, a thing which appears physically 
impossible to some people; I mean rather the power of ex- 
Pression in writing, which carries with it clearness and con- 
seculiveness of thought. It is difficult to know how this matter 
can be taught, but at least it can be insisted upon probably 
to a much greater extent than is commonly the case. A 
man requires to see clearly not only the exact thing which he 
wants to say, but the whole environment of that thing as it 
appears to him, Not only this, but he must see the whole en- 
virooment of the same thing as it appears to the persons for 
whom he is writing, or to whom he is speaking. Te has to see 
what they know about the matter, what they think, and what 
they think they know, and if he wishes to be really understood 
has got to do much more than merely write the thing he means, 
Tle has carefully to unwrite, if I may use the expression, the 
various things that other people will be certain to think that he 
means. For after all the great majorily of people are very care- 
less listeners and readers, and it is not for tbe small minority 
who are really cxact in these matters that one has to write. 
Moreover, it is a great help to clearness of thought and expres- 
sion to keep before one always an ideal audience of people who 
will certainly misunderstand every single sentence about which 
any misunderstanding is in any way possible, and some others 
as well. 

lo attempting to think out or to discuss any question, whether 
it be technical ar non-technical—in fact as long only as it is non- 
political—the first necessity is probably a knuwledye of the 
question itself; and not only this, but also a proper under- 
standing of its whole environment. This knowledge must be 
of such a kind as to distinguish what parts of it are important, 
what paits of it are unimportant, what parts can be described 
in two sentences, and what others may Teqitire as many para- 
graphs ; what parts affect the result but little, however large 
they seem ; and which oncs must be considered vital, although 
their very existence is difficult to discover, ‘he faculty which 
enables a man to handle his knowledge in this fashion may be 
summed up in the single expression, ‘‘sense of proportion.” 
Moreover, the knowledge, to be of real value, must be as totally 
free from prejudices and prepossessions as in the most riporous 
branch of pure science, and as thoroughly imbued witha healthy 
spirit of scepticism. 

One is accustomed to think of engincering work as mainly 
constructive. But after all at is quite as miuch critical. In 
almost every department of mechanical work there are half a 
dozen ways of solving any particular problem, In some fashion 
or other the engineer must be able to judge between these 
various methods, methods which are often very much alike, but 
each of which may possess certain particular advantayes and 
Certain particular drawbacks, The arithmetical criticism which 
merely counts the advantages and the drawbacks, and puts an 
equal number of the one against an equal number of the other, 
is common enough, but obviously useless. “The very first 
hecessity to the entice is that he should have what I have just 
called the sense of proportion, a sense which will cnable hii to 
distinguish mere academical objections from serious practical 
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dithculues, which shall enable him to balance twenty advantages | 


which can be enumerated on paper by one serious draw- 
back which will exist in fact, which will enable him in 
fact to place molehills of experience ayainst mountains of 
talk. Itt) perhaps a doubtful point how tar this sense of pro- 
portion can be taught at all. Nodoubt ican only be built up 
upon (ome natural balis. lam sure that in engineering we all 
know men whoee jedymentas to whethertt was advisable totake 
Th corre we would accept implicitly, because we know 
that stu ed on large general crittcism, tm spite of the most 
elaberate and specious aryuments against it set down oa paper. 
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Any third-year student—not to go still further back—can 
criticise perfectly along certain very narrow lines, just as anyone 
can Jearn the rules of harmony and can write something in ac- 
cordance with them which purports to be music. But after all 
the music may be music only in name, and the criticism may 
not be worth the paper it is written upon, however formal it 
may appear to be, unless the writer is thoroughly imbued with a 
sense of the proportionate value of the different points which he 
makes. To take the commonest possihle case, 1 dare say we 
have all of us heard certain methods, mechanical, chemical, or 
other, stigmatised as totally wrong and absolutely useless 
becanse they contain certain easily provable errors I am sure, 
too, that most of us could give illustrations of casesin which 
this has has been said with the very greatest dogmatism when 
the errors of the impugned method are not one-tenth part as 
great as the equally unavoidable errors of observation in the 
most perfect method, 

Probably the best special education in proportion which a man 
can have is a course of quantitative experimental work. I say 
quantt¢ative with emphasis, as meaning something much more — 
than mere qualitative work. Tere, I tbink, comes in the use- 
fulness of the engineering laboratory. We require that the 
training should be not only in absolute measurement, but in 
relative measurement, the latter being quite as important as the 
former. Many kinds of measurements stand more or less upon — 
a level as a training of the faculties of observation in themselves, 
but no single kind of measurement is sufficient as a training in 
proportion. A year spent in calibrating thermometers or gal- 
vanometers might make an exceedingly accurate observer in @ 
perticular line, but it would not give the observer a knowledge 
of what even constituted accuracy in other directions ; for 
accuracy is a relative and not an absolute term. In most 
engineering matters the conditions are, unfortunately, of a 
most complex kind; so complex that our problems are in- 
capable of any solution sufficiently exact to satisly the mathe- 
matician or physicist. The temptation to treat these problems 
as the mathematician treats those with which he deals—namely, 
to alter the assumed conditions in order to get an exact solution 
—isa very strong one. 1am afraid it is most strong often im 
those engineers who are the best mathematicians. It is a 
temptation, however, steadily to be resisted. We must assun 
our conditions to be what they actually are, and not what w 
should like them to be ; and if we cannot obtain an exact sol 
tion of our problem with its actual conditions, so much the wors 
for us, not so much the worse for the conditions. Our first du 
is generally to find out the conditions ; if they are disadva 
tageous (in fact ] mean, and not mercly in the problem) to alt 
them if they can be altered, but not to ignore them because the 
are inconvenient. We have then to find out the extent 
which the known conditions permit any exactness of solution 
all, and, finally, we have to keep this in view as a measuremed 
of the highest accuracy which is attainable. “I'o work out certat 
branches of the problem with such miinutcness as to give 
us apparently very much greater accuracy than this is not 
only useless, but is apt to be positively misleading, as giving al 
impression of an accuracy which has no real existence. ,. 

Yhe relative value of accuracy in diflerent sets of observations 
is in itselfa matter in which a sense of propurtion is wanted, 
and often very badly wanted, Where one has to measure hal 
a dozen things of which two are very easily measured and h 
remaining four are only measurable with great difficulty, tt 
only homan nature that we should spend our energies on gett 
extremely accurate results with the first two and roughly do a 
best with the others. It 1s very dillicult under such circu 
stances te remember that the accuracy of the whole is not 
accuracy of the best part of our work, but of the worst. | 

The extraordinary effect of a want of sense of proportion 19 
nowhere better shown than in the absurd statements which ar 
constantly made as to technical matters in public prospectuses, 
and the sull more absurd statements made in those very nut lc 
rcus documents of a simular kind of which some of usscea great 
many, but which do nat finally emerge into public view, Tor: 
tunes are apparently to be made by inventions which, ae 
doubtless inenious, yet only concern one way of doing a thus 
which could be done equally well in half_a dozen ather ways. 
Every one is expected to run after a piece of apparatus which 1 
to save §0 per cent, of something, the total cost of that some- 
thing, however, being so very small that nokody cares to save lm 
itatall. | need hardly mention the all too common case where 
acontemplated saving of 10 per cent in the cust of a material 
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works out yearly toan amount much mare than equal to the 
whole cost of the original article. 

I believe that experimental work in an engineering lahora- 
tory can educate this critical sense of proportion very admirably 
in a number of ways. In the first place, it directs quantitative 
work into very varied channels, and not along one particular 
line. Secondly, it compels the observer to combine a number 
of measurements in such a way that the relative importance of 
accuracy in each can be seen. In the case of an engine trial, 
for instance, the comhined results are affected by the accuracy 
of measurements of the dimensions of the machine, by the 
apparatus and methods used for measuring the water, by the 
indicator, and by its springs, by the speed counter, by the ther- 
mometers, and soon. An error of 1 per cent. in counting the 
revolutions is just as important as an error of 1 per cent. in 
measuring the water, or in measuriag the mean pressure. Jam 
afraid that one could point to a good many cases in which this 
has been more or less forgotten. Then, hy making a series of 
measurements all in absolute quantities, the relative importance 
of each quantity to the desired total result can he seen. Thus 
it will be found that changes in certain quantities affect the 
total result to a very small extent, while changes in others affect 
it very largely, so that not only is the accuracy with which 
different quantities can he determined very different, but also 
the same degree of accuracy is of very different importance 
according to the particular quantity to which it refers. Once it 
is found that a final result is exceedingly little affected by a par- 
ticular set of changes, it ceases to be of importance to measure 
or observe those changes in any extremely minute way, and of 
course the reverse holds equally good. Finally, and this per- 
haps is the most important matter of all, measurements in such 
a laboratory are made to a great extent under the complicated 
conditions under which the actual final result has to be ob- 
tained in practical work. They are not made under the con- 
ditions which insure the greatest individual accuracy of each 
result. 

It will be seen that throughout, but particularly in the two 
last points which I have mentioned, the work of an engineer- 
ing laboratory is in intention and in essence different from that 
of a physical laboratory. The aim of the latter is to make its 
problems as simple as possible, to eliminate all disturbing ele- 
ments or influences, and to obtain finally a result which possesses 
the highest degree of absolute accuracy. In most physical in- 


Machines cannot be finally criticised—that is to say, they can- 
not be pronounced good or bad—simply from results measurable 
in a laboratory. Oae wishes to use steam plant, for instance, 
hy which as little coal shall be burnt as possible. But clearly 
it would be worth while to waste a certain amount of coal if a 
less economical machine would allow a larger saving in the cost 
of repairs. Or it might be worth while to use a machine in 
which a certain amount of extra power was obviously em- 
ployed, if only by means of such a machine the cost of attend- 
ance could be measurably reduced. In fact, what may be 
summed up in the plirase the ‘‘ worth-whileness ” of economies, 
is in itself a matter upon which a whole paper might be 
written. Unfortunately, the latter points which I have men- 
tioned are just such as cannot easily be measured in laboratory 
work, or, indeed, in any other way whatever, except by actual: 
using the apparatus in question. All that can be said is thac a 
careful training in the critical measurement of comparatively 
simple points fits a man more than anything else to gauge 
accurately the importance of such other matters as I have men- 
tioned. Nodoubtthere are many men in whom the critical 
faculty is insufficiently developed to allow them ever to be of 
use in these matters, hut to those who are intellectually capable 
of the ‘‘higher criticism” it must be, | think, of inestimable 
benefit to have had a systematic training in the lower. 

Is there, then, any genera! standpoint from which mechanical 
criticism can be directed? Certain points are obvious, but 
probably the whole matter cannot easily be generalised. A 
city has to be supplied with water; there are three requisites : 
that the water should he of proper quality, of sufficient quan- 
tity, and that it should be brought in at a reasonable cost. But 
in such a case the first two are so enormously more important 
than the third, that the ideal is comparatively simple (of course, 
this is quite a different thing from being simply reached). A 
city has to be supplied with electric light: the essential con- 
ditions are similar, But in this case there are so many qualities 
which are equally proper, and there are so many different ways 
of bringing it in in sufficient quantity, that the third point— 
namely, the cost—becomes especially important. <A factory 
has to be driven by steam power: the amount of power that is 
wanted can be produced by so many different types of engine 
and boiler—all capable of approximately equal economy, and 


‘all claiming equal freedom from breakdowns—ihat the choice 


vestigations the result aimed at is one in which practically | 


absolute accuracy is attainable, although attainable only if 
infinite pains be taken to get it. 
the physicist to control and modify his canditions, and 
to use only those which permit of the desired degree of 
accuracy being reached. In such investigations it sometimes 


It is the business of . 


hecomes almost immoral to think of one condition as less im: , 


portant than another. Every disturbing condition must be either 
eliminated or completely allowed for. That method of making the 
experiment is the best which ensures the greatest possible accn- 
racy io every part of the result. The business of the engineer, 
on the other hand, is to deal with physical problems under 
conditions which he can only very partially control, and the 
conditions are a part of his problem. Hedoes not, for instance, 
experiment with a steam engine so made that it can work with 
a Carnot cycle. It is in the nature of the case that he must 
experiment with a much less perfect machine. In burning fuel 
he does not use apparatus especially made to absorb the 
whole heat of combustion, but in the nature of the case has 
to investigate the behaviour of apparatus in which a very large 
part of that heat is unavoidably wasted. So one might go on 
through an immense number of instances. Perhaps the whole 
matter may best be summed up by saying that in a physical 
laboratory the conditions of cach expeiiment are under the 
control of the experimenter, and are subservient to the experi- 
ment itself. In an engineering laboratory the conditions form 
part of the experiment. Ilowever much more difficult or com- 
plicated they render it, they still unavoidably form part of it— 
an experiment under any other conditions, or with those condi- 
tions removed, would zfso facto be irrelevant. 

A critical training in matters mechanical is, however, only 
too similar to the celebrated training of the Mississippi pilot 
which so nearly broke the heart of Mr. Mark Twain. When- 
ever the whole matter seems to be completely mastered fram 
one point of view, it is only to lind, with a little more ex- 
perience, that from another point of view everything lonks 
different, and the whole critique has to be started afresh. 
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’ generally means simply guessing at something very big. 


is 2 peculiarly difficult one from the critical point of view. 

It seems almost impossible that a criticism on any one basis 
could meet all the three cases which I have supposed unless 
that basis were that the thiag supplied should be the absolutely 
fittest, having regard to all the conditions of each case and the 
relative importance of each condition. Possibly in all cases we 
could get at some generalisation which would sbow us which 
was the absolutely fittest, if only the necessary data were in any 
way complete, which they very seldom are. Perhaps in one 
sentence we may say that that scheme, or system, or machine, 
will be the absolutely hest in any particular case which will the 
longest survive and maintain its place in its particular environ- 
ment. I cannot doubt that this development of Darwinian ideas 
in the world of the inorganic is a legitimate one. Of course the 
problem would he comparatively easy in each particular case if 
only the environment would stand still. It would even be com- 
paratively easy:if we knew how the environment was going to 
alter, but this we are unable todo. We only know thatit cer- 
tainly <7// change and will go on changing, and that therefore the 
things which we make now have not got to survive in the con- 
ditions in which we make them, but have got to survive through 
some new sets of conditions of which we know nothing, I do 
not think the difficulty is in any way met by the popular method 
of guessing at what will be wanted fifty years hence, which 
It is of 
no use making our ships or our engines of a type which we 
choose to imagine will be that of fifty years hence. If we do 
they will be of no use to-day, and for that very reason they will 


not even he in existence, useful or other. at the end 
of the fifty years. Sufficiently sad illustrations of this 
will occur to everyone in very different directions. If 


hope I shall not be considered churlish in saying that 1 do 
not think that the men who have worked on this principle have 
really been far seeing, or have really brought us much forward. 
They have been men cften of genius, often of great personal 
fascination, always olf immense imagination. But they have 
proceeded by methods essentially opposed to anything Itke the 
gradual evclution which must occur in technical as it does in 
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out altogether the apparently orthless middle processes. But 
any generalisation of this kind must be very cautiously handled 5 
these apparently useless processes are no deubt in certain cases 
as indispensable as is the much abused middle-man in matters 
economic. 

In a critical view of any case where similar results are aimed 
at by hand-work and by mechanical means, it is important to 
recognise that the similarity of result should very seldam become 
identity. In the first machine to do anything mechanically 
which has before been done by hand, the error is often made of 
trying to imitate the hand-work rigorously. The first sewing 
machines were, I believe, made to stitch in the same way as a 
seamstress. It was not untif a form of stitch suitable for a 
machine, although unsuitable for hand, was devised that the 
sewing machine proved successful as a practical matter. In 
another but analogous line too you may remember that the firs 
railway carriages were practically stage coaches put upon trucks, 
from which the present carriages have only very slowly bee 
evolved. 

The critic has also to remember that very often the attain 
ment of some very unimportant point, or point of which the 
importance has been greatly exaggerated, is made the reaso 
mechanically for very great complication. The question of pro 
portion comes in here again, and ithas to be considered in an 
particular case whether the academically perfect machine, whic 
is also extremely complicated, is not inferior to the almost 
equally good machine » hich has been constiucted in a practic= 
able shape,—it almost always is so. 

I have endeavoured in my remarks to indicate what appears: 
to me to be the attitude of the engineer towards a very large 
portion of the work which comes into his hands. In order to 
deal with the work it is necessary for him first of all to have 

a certain definite knowledge of ** things,” that is to say, both of 
the various subjects which form part of the curricula of all 
technical schools, and of the further matters which form as it 
were his professional alphabet. These fast he learns not fron 
books or fectures as a student, but by example and attempt, a 
does an artist, Of this part of his training I have said not 
it has been perhaps sufficiently talked about of Jate years, 


natural matters, and in too many cases the results of their labours 
have not even been giants, but only monsters. 

As to what causes one thing to survive rather than another 
we can only speak very generally. Mere survival may come 
about by the accident of a peculiarly tough constitution. A few 
engines builtin the time of James Watt are still to be found at 
work in our own day, but can no more be taken as the fittest 
type than some solitary megatherium would be who, having 
outlived all his contemporaries, was able in after ages to took 
down upon his pigmy and short-lived successors. Mere length 
of life in snch a case may be a mere accident, and is not itself a 
proof of fitness. We have it thrown at us every DOW and then 
that our engines nowadays do not last like the old ones, as if 
the mere existence ofa very old machine were a proof of its 
virtues, It is certainly a proof of the excellence of its con- 
struction—or, as one may say, of its constitution—and perhaps 
also of the very smafl amount of work it has done in proportion 
to its life and its dimensions, 

It is sometimes, ] am afraid, rather humiliating to have to 
remember that, to a very great extent, the question of the fittest, 
so far as it affects us, is a financial one. In manufacturing 
processes efficiency and economy tend to survival because 
they lead to decreased cost of production. In structures oF 
other large permanent works those types tend to perpetuate 
themselves which require the least material—that is, in which 
the material used is disposed to the best advantage—and in 
which the outlay on labour is also smallest, assuming, of course, 
equal fitness in other respects. There is, no doubt, at present 
a tendency to dispute this altogether, and to treat all reductions 
in cost of fabonr as disadvantagcous, unless, indeed, the jabour 
be very highly skifled, in which case its remuneration must 
necessarily be brought down for the sake of equality! I imagine 
this tendency will fast exactly as jong as the faithful can get 
some other people to pay the increased cost, and will thereafter 
determine itself somewhat suddenly. Jt can no more stand in 
the way of natural progress in engincering matters than could 
the somewhat similar outcry against the introduction of 
machinery into manufactures two generationsago. It would be 
as wise lo painta generation of cats green, in the hope of com- 
pelling natural selection to work along new lines. 

I think we may fairly assume, therefore, that efficiency and 
economy are both legitimate criteria as to ultimate fitness, and 
will remain so. Moreover, they are both matters in which 
measurements can be made, and as 10 which judgment can 
be guided by such measuremcats. But there are other 
characteristics, not directly measurable, by which we can in 
some degree form an opinion as to the ultimate fitness of things or 
processes. 

One sct of considerations which has great critical importance 
is summed up in the word simplicity. This does not mean few- 
ness of parts. Reuleaux showed long ago that with machines 
there was in every case a practical minimum number of parts, 
any reduction below which was accompanied by serious practical 
drawbacks. Nor is reaf simplicity incompatible with consider- 
able apparent complexity. The purpose of machines is hecoming 
continually more complex, and simplicity must not be looked at 
as absolute, but only im its relation to a particular purpose, 
There are many very complex-looking picces of apparatus in 
existence which work actually so dircctly along cach of their 
many branch lines as to he in reality simple. I helieve it almost 
always happens that the first attempt to carry out by a machine 
a new purpase is a very complicated ane, It is only by the 
closest possible examination of the problem, the getting at its 
very ces ence, that the machine can he simplified, and this is a 
Ja\e ane) not an early stage of design. Ifa mechanical problem 
is really only soluble by excecdingly complicated apparatus, it 
generally becomes a question whether the solution is worth 
having. ‘There is no impossibility in making a machine that 
will do anything. But the very simplest possible form of ap- 
paratus which would wash our hands for us in a suitable manner 

is probaly 0 very complicated that for many years to come at 
few t thet operation will he performed by manual labour. 

Very clevely alfied to simplicity is what | may call directness. 
In owarly all mechanical processes certain tran formations are 

rm voidable. In many mechanical processes, as I have recently 


round mathematicians or physicists, still more exceptional me 
are both ; but for ordinary folk the study of one sid 
matics or of a single branch of physics is the work ol : 

time. The engincer is bound to know his own profession, y 
hypothesis, and itis in itself no small matter. Yet in additi 

he must know some mathematics, some physics, some chemistry, 
even also some geology, if he is to take any high rank init. 
It is, therefore, surely in the very nature of things impossible 
that he should be a great mathematician or a great physicis 
or should devote as much study to those most fascinatin 
sciences as if they themselves were the work of his life. Ther 
fore ] beseech my friends of Section A todo what they can 
modify their natural attitude of superiority—even of contem 
—towards us, especially when we are students. The you 
engineer—I] speak as a member of the great majority of t 
ordinary kind—would probably never have chosen his profe 
sion if he had had special aptitude for mathematical work. 
Jlaving chnsen it, he has to look at mathematics simply asa 
tool, a means to an end, not an end in itself, 1 cannot 
myself see that this point of vicw is one disrespectful 
the parent of all the sciences, and 1 am confirmed by the 
knowledge that one or two of the greatest mathematicia 
in the country are of the same opinion and have the coura 
to act on it—with infinitely benchcial results to th 
young men they have to deal with, But I know that to mathe 
maticians in general—the physicists are not so had—the ve 
name of engineering student is odious, indicating only a m 
who wilfully refuses to make mathematics his ‘first subjec 
and who therefore deserves neither consideration nor quarter, 
to whom it is privilege sufficient that he should be allowed to 
pick up such crumbs as he can digest from a table prepared for 
his betters. I humbly protest that we deserve better treatment, 
It is no doubt a great misfortune to us that we cannot afford to 


jeel ¢ccation to mention, a very Jarge number oftransformations | spend our training-time preparing for examinations, and that 
woat preent practically unavoidable, I myself cannot help | we have been compelled to choose for our future a career im 
th ny that probably one of the most distinct signs of fitness | which mathematics plays only a secondary part. It is OU 
» areducel namber of transformations, the bringing of the Gnal further misfortune that we have to solve twenty real live prow 


en’ the amitial tages as close together a» possible, and cutting blems, cach demanding a real live answer, for every single one 
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which otherwise we would have worked out on paper. Perhaps 
it is also our misfortune—or it may be orly our thickheadedness 
—to believe that in consequence of this we are quite able to 
judge for ourselves what units it is most convenient for us to 
work in, what nomenclature satisfies our requirements, and that 
we are as capable of getting our ‘‘¢’s” in their right places 
as even some of our distinguished critics. But this is the 
end of the nineteenth century ; philanthropy Alls our breasts. 
May not our misfortunes call out some pity and not alone 
contempt? In spite of solemn warnings which I have lately 
received in the press against the monstrous idea that a presi- 
dential address should contain any individual opinions, I 
venture to repeat here what I had lately an opportunity of say- 
ing before a Royal Commission, tbat in cases where a University 
or University College takes in hand the preparation of 
engineers (and I hope that such cases will grow in number) 
they should provide for them special training in mathematics, 
and probably also in physics, distinct from the general training 
in these subjects most suitable for Degrees. I say this with 
the full knowledge that I may be accused of wishing to degrade 
the purity of scientific work, and, at the same time, with the 
full knowledge that IT have no such wish. On the contrary, 
this special training is the only means by which the rank and 
file of us will ever know any mathematics at all. And I can 


say from my own knowledge that, if only we can Le made . 


what I may call mathematically articulate heings, we shall be 
able to repay the kindness by placing before the man of pure 
Science problem after problem of transcendent difficulty, of 
immense interest, and having no single drawback whatever 
except that its solution may really be ‘‘useful ” ; and, after all, 
this need not be brougbt too prominently under his notice. 

This digression has turned out a long one. I have only 
further to say that my main object in this address has been to 
indicate, as well as I could, the general attitude which the 
engineer must of necessity take up towards much of his 
work,—the point of view from which he must look at it. I 
shall be extremely glad if anytbing which I have said should 
Cause this attitude, this,—this point of view,—to be more 
clearly kept in mind in the period of training than probably 
has been hitherto the case. 


SWIG IY Ist 
ANTHROPOLOGY. 


OPENING ApprEss By Str W. H. Flower, K.C.B., LL.D., 
Sc.D., F.R.S., PRESIDENT OF THE SECTION. 


TT is not usual for the President of a Section of this Associa- 
tion to think it necessary to give any explanation of the nature 
ofthe subjects brought under its cognisance, or to emphasise 
their importance among other branches of study ; but so general 
is the ignorance, or at all events vagueness of information, 
among otherwise well-instructed persons, that I will ask your 
permission to devote the short time accorded to me before the 
actual work of the Section begins to giving some account of the 
history and present position of the study of Anthropology in 
this country, and especially to indicate what this Association 
has done in the past, and is still doing, to promote it. 

It is only ten years since the Section in which we are now 
taking part acquired a definite and assured position in the 
organisation of the Association. The subject, of course, existed 
long hefore that time, and was also recognised by the Associa- 
tion, though with singular vicissitudes of fortune and position. 
Tt first appeared officially in 1846, wben the ‘' Etbnological 
sub-Section of Section D” (then called ‘Zoology and 
Botany”) was constituted. This lasted till 1851, when 
Geography parted company from Geology, with which it had 
been previously associated in Section C. and became Section 
E, under the title of ‘‘Geography and Ethnology.” In 1866 
Section D changed its name to ‘‘ Biology,” with Physiology 
and Anthropology (the first occurreace of this word in our 
official proceedings) as separate ‘‘ Departments”; but the latter 
does not seem to have regained its definite footing as a 
branch of Biological Science uatil three years later (1869), when 
Section E, dropping Ethnology from its title, henceforward 
became Geography alone. The Department for the first 
two years (1869 and 1870) was conducted under the title of 
Ethnology, but in 1871 it resumed the name of Anthropology, 
given it in 1866, and it flourished to such an extent, attracting 
SOmany papers and such large andiences, that it was finally 
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constituted into a distinct Section, to which the letter H was 
assigned, and which had its first session at the memorable meet- 
ing at Montreal, exactly ten years ago, under the fitting and 
auspicious presidency of Dr. E. B. Tylor. 

The history of the gradual recognition of Anthropology asa 
distinct suhject by this Association is an epitome of the history 
of its gradual growth, and the gradual recognition of its position 
among other sciences in the world at large, a process still in 
operation and still far from complete. Although the word 
«Anthropology had certainly existed, but used ina different sense, 
it was not till well into the middle of the present century that it, 
or any other word, had been thought of to designate collectively 
the scattered fragments of various kinds of knowledge bearing 
which were begin- 


upon the natural history of map, 
ning to be collected from so many diverse sources. 
Indeed, as I have once before upon a similar occasion 


remarked, one of the great difficulties with regard to making 


| Anthropology a special subject of study, and devoting a special 


organisation to its promotion, is the multifarious nature of the 
knowledge comprehended under the title. This very ambition, 
which endeavours to include such an extensive tange of subjects, 
ramifying in all directions, illustrating and receiving light from 
so many other sciences, appears often to overleap itself, and 


' give a looseness and indefiniteness to the aims of the individual 


or the institution proposing to cultivate it. Theold term Eth- 
nology, or the study of peoples or races, has a limited and 
definite meaning. It treats of the resemblances and modifica- 
tions of the different groups of the human species in their rela- 
tions to each other, but Anthropology, as now understood, has 
a far wider scope. It treats of mankind as a whole. It 
investigates his origin and his relations to the rest of the 
universe. It invokes the aid of the sciences of zoology, com- 
parative anatomy and physiology, in its attempts to estimate 
the distinctions and resemblances between man and his nearest 
allies, and in fixing his place in the scale of living heings. In 
endeavouring to investigate the origin and antiquity of man, 
geology must lend its assistance to determine the comparative 
ages of the strata in which the evidences of his existence are 
found, and researches into his early bistory soon trench upon 
totally different branches of knowledge. In tracing the pro- 
gress of the race from its most primitive condition, the cha- 
racteristics of its physical structure and relations with the lower 
animals are sooo left behind, and it is upon evidence of a kind 
peculiar to the human species, and by which man is so pre- 
eminently distinguished from all other living beings, that our 
conclusions mainly rest. The study of the works of our earliest 
known forefathers—‘‘ prehistoric archeology " as it is commonly 
called—is now almost a science hy itself. It investigates the 
origin of all human culture, endeavours to trace to their common 
beginning the sources of our arts, customs, and history. The 
difficulty is, what to include and where to stop; as, though 


the term prehistoric may ronghly indicate an artificial 
line between the province of the anthropologist and 
that which more legitimately belongs to the arche- 


ologist, the antiquary and the historian, it is perfectly evident 
that the studies of the one pass insensibly into those of the 
others. Knowledge of the origin and development of par- 
ticular existing customs throws immense light upon their real 
nature and importance; and conversely, it is often only from a 
profound acquaintance with the present or comparatively 
modern manifestations of culture that we are able to interpret 
the slight indications afforded us by the scanty remains of 
primitive civilisation, 

It is considerations such as these that have caused the gradual 
introduction of the term Anthropology as a substitute for 
Ethnology--a change which I have traced in the history of this 
Association, and which is seen in other organisations for the 
cultivation of our science. 

The first general association for the study of man in this 
country was founded in 1843, under the name of the 
‘*Ethnological Society” (thrce years therefore, before the 
Ethnological sub-Section of Secticn D of this Association). 1t 
did excellent work for many years under that title, but partly 
from personal considerations, and partly from a de-ire to under- 
take a wider and somewhat different field of research another 
and in some senses a rival society, which adopted the name of 
‘* Anthropological,” was founded in 1863. For some years these 
existed side by side,each representing in its mostactive supporters 
different schools of the science. This arrangement naturally in- 
volved a waste of strength, and it was felt that the interests of 


a 
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the subject would he promoted hy an amalgamation of the two 
societies. Many difficulties, chiefly, as is usual in such cases, of 
a persenal nature, had to be overccme, one of the priocipal 
teing the selection of a name for the united society. It was 
general’y felt that ‘‘ Anthropological ” would be most appro- 
priate, but the members of the old Ethnological Society could 
not bring themselves absolutely to sink the fact of their priority 
of existence, and all that they had done for science for so many 
years, by merging their society into that of their younger and 


active rivals; so after much discussion a compromise 
was e‘lected, and the new organisation which arose 
from the coalescence of the two societies adopted 
the rather cumbrovs title of ‘‘ Anthropological lostitute 
of Great Britain and Ireland.” This was in 1871, and | 
since that period, the Socre/y, as it is to all intents 
and purposes both in structure and function, has pur- 


sued a peaceful and useful course of existence, holding meetings 
at stated periods throughout the session, at which papers are 


read and snhjects of interest to anthropologists exhibited and | 


discussed. Jt has also published a quarterly journal, which has 
been the principal means in this country of communicating new 
information upon such subjects. The Institute has for twenty- 
three years performed this duty in a business-like and unosten- 
latious manner, the only remarkable circumstance connected 
with its history being the singular want of interest taken by the 
outside world in its proceedings, considering their intrinsic im- 
pottance to society, especially in an empire like ours, which 
more than any other affords a field for the study of man, under 
almost every aspect of diversity of race, climate, and culture. 
‘At the present time it numhers only 305 ordinary members, 
whose subscriptions afford barely sufficient means to maintain 
the library and journal in a state of efficiency. The kindred 
Geographical and Zoological Sccieties have respectively 3775 
and 2985 fellows, so far greater is the interest taken in the 
surface of the earth itself, and in the animals which dwell upon 
it, than in its human inhabitants ! 


Societies similar in their ol ject to that the history of which | 


T have just sketched have sprurg up, and are now in a more or 
Jess flourishing condition, in every civilised country of the 
world. nt confining our retrospect to our own country, we 
may take a glance at what has been done in recent years to 
promote the organised study of Antbropology otherwise than by 
means of this Association (to which I shall refer again later) or 
the Society of which I have just spoken. 

One of the most potent means of registering facts, and making 
them available for future study and reference, is to be found in 
actual collections of tangible objects. To very considerable 
hranches of anthropole gical science this method of fixing the 
evidence upon which our knowledge of the subject is based is 
particularly applicable. Vhese branches are mainly two, very 
distinct {rom cach otlicr, and each representing one of the prin- 
cipal sides in which Anthropology presents itself. 

J. Collections illustrating the physical structure of man, and 
its variations in the different races. 

Ik. Collections showing his characteristic customs and methods 
of living, his arts, arins and costumes, as developed under different 
circumstances and also modified by different racial conditions. 

It is very rarely that these two are combined in one general 
arrangemen’, and they are almost always studied apart, the 
characteristics of mind, the general education and special 
training which are required for the successful cultivation of 
either being rarely combined in a single individual ; and yet 
the comylete history of any race of mankind, especially with 
regan! to Ws relation to other races, must be hased npon a 
knowlec re both of its physical and psychical characteristics, 
an\ custums, balats, language, and tradition largely help, when 
anatum !al characters fai] ty separate and define. 

‘Lhe anthrepelogical museums of this country, as well as else- 
where, are all of recent growth, and they are making progress 
everywhere with stcadily accelerating speed. This cannot be 
better vluatrated than in the place where we are at the present 
time. Many <f those who are now in this room can remember 

onthe n*tenars for the study of cither branch of the sutyect 
in Qefirl were abeolutely non-existent. 1 can myself recall the 
p hon the site ofthe hand ome building which now houses 

i trvavires of the Universt y was a bare field, Al} 
vt lern hrtory of Oxfomt mest be aware that it 


“ y owen to the enthasiattc zeal and steady persever Now let us consider what, amid all the complex, diverse, @ 
er the ore of scene edoca ion of one who is happily | cosy machinery of education in this country, is being done! 
" the veterin Kegnus Professor of Medicine, Sir { satisly the demands fur such knowledge. We may say at one 
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Henry Acland, that that building was erected. The possession 
of a well-selected and representative collection illustrating the 
anatomical characters of the human species is chiefly owing to 
the energetic labours of Prof. Rolleston, one of tbe brightest — 
and noblest of Oxford's sons, a man of whom I cannot speak 
without feelings of the strongest affection and most profound 
regret for his pntimely loss tothe University and the world. 
The collection illustrating the arts and customs of primitive 
people the University owes to tbe ingenuity and munificence of 
General Pitt- Rivers, who not only provided the material on which 
it is based, but also the original and unique scheme of arrange-— 
ment, which adds so greatly to its value as a means of educa- 
lion, and is so admirably calculated to awaken an interest in 
the subject, even in the minds of the most superficial visitor. Ip 
speaking thus of the method of displaying the Pitt-Rivers col- 
lection, I mpst not be supposed to imply any disparagement of 
others arranged on different plans. Provided there is a de- 
finite and consistent arrangement of some sort, it is well that 


tions, and for such a vast and exhanstive collection as that 
under the care of Sir Wollaston Franks, at the British Museum 
tbe geographical system which has been adopted is certain 
the best. In it every specimen of whatever nature at on 
finds a place, in which it can at any time be discovered and 
recognised. 

In referring to our great national collection, 1 cannot refrain 
from saying that there seemed til] lately to be only one eleme 
wanting to make it all that could be desired, and that was 
space, not only for the proper preservation and exhibition o 
what it already contains, but also fir its inevitable future 
expansion. The provision in this respect was totally inadequate | 
to do justice to the importance of the subject. Happily this 
consideration will be no longer a bar to the development of the 
collection. The provident action of the authorities of the 
Museum, aided by the liberality of the Duke of Bedford, and 
the wisdom of ]ler Majesty's Goveinment, has secured for many 
years to come the necessary room for the expansion of the 
grandest of our national institutions. 

More modem even than museums has been the introducti 
of any systematic teaching of Anthropology into this count 
This is certainly most remarkahle, considering that there is 
nation to which the subject is of such great importance. 
importance to those who have to rule—and there are few of 
now who are not called upon to hear our share of the responsi 
hilities of government—can scarcely be over-estimated in 
Empire like this, the population of which, as } have just said, 
composed of examples of almost every diversity under which 
the human body and mind can manifest itself. The physical 
characteristics of race, so strongly marked in many cases, are) 
probably always associated with equally or mere diverse chari 
teristics of temper and intellect. In fact, even when the physi 
divergences are weakly shown, as in the different races whi 
contribute to make np the home portion of the Empire, th 
mental and moral cbaracteristics are still mest strongly mark 
As the wise physician will not only study the particular kind 
disease under which his patient is suffering before administer 
the approved remedies for such discase, but will also t 
into careful acconnt the peculiar idiosyncrasy and inherit 
tendencies of the individual, which so greatly modify b 
the course of the discase and the action of remedies, 
it is absolutely necessary for the statesman who wo 
govern successfully, not to look upon human nature in 
abstract and endeavour to apply universal roles, hut to 
sider the special moral, intellectual, and social capabilit 
wants, and aspirations of each particular race with which 
has to deal. A form of government under which one 1 
would live happily and pnosperously may to another be 
cause of unenduralle misery. All these questions then sho 
he carefally studied by those who have any share in the gov 
ment of poople belonging, to 1aces alien ta themselves: 
knowledge of their special characters and relations to one 
other has a more practical olyject than the mere satisfaction 
sctenlihe cunesity; it isa knowledge npon which the happines 
and yraspenty or the reverse of millions of our fellow-creatures 
may depend, The tinorance often shown upon these subje 
even in so sclect an assembly as the House olf Commons, wo 
be ludicrousif it were nat hable to lead ta disastrous results. 


J 


Avucust 16, 1894] 


as regards all institutions for primary an7 secondary education, 
absolutely nothing. The inhabitants of the various regions of 
our own earth are treatel with no more consideration 
and interest in all such institutions than if they lived 
on the moon or the planets. We must turn straight to the 
higher intellectual centres in the hope of finding any anthrapo- 
logical teaching. Here at Oxford, if anywhere, we may expect 
to find it, and here, first among the British Universities, have 
we seen, since the year 1883, among the list of the subjects 
taught the word * Anthropology,” but the teacher, though one 
of the most learned of men in the subject the country has pro- 
duced, still only bears the modest title of ‘‘ Reader.” A pro- 
fessorship of Anthropology does not exist at present in the 
British Isles, and even here the subject, thauzh recognised as a 
special,” offers little fizld for distinction in the examinations 
for degrees, and has therefore never been taken up in a thorough 
manner by students. Dr. Tylor’s lectures must, however, have 
done much to have spread an intelligent interest in some 
branches of Anthropology, ani have proved a valuable comple- 
ment to the Pitt-Rivers collection, as have also the courses 
which have been given by Mr. ITenry Balfour upon the arts of 
mankind and their evolution, one of which | am glad to see 
is announced among the advantages offered to the University 
Extension students at present with us. Physical Anthropology 
has also beentaken up by Prof. A. Thomson, who, I understand, 
gives instructive lectures upon it, open to the members of his class 
of human anatomy. At the opposite end almost of the subject 
must be mentioned the extension and organisation of the Ash- 
molean Museum under the care of Mr, Arthur Evans, which 
has a bearing upon some branches of Anthropology, and the 
foundation of the Indian Institute under the auspices of Sir 
Monier Monier-Williams, which must give an impetus to the 
study of the characteristics of the races of our great Empire in 
the East. L.ast, but by no means least in its bearing upon the 
origin, divisions, and diffusion of races, is the world-famous 
linguistic work of Prof. Max Miiller and Prof. Sayce, both of 
whom have presided over this Section at former meetings of the 
Association. 

Of the sister University I wrote thus in 1884; ‘‘In Cambridge 
there are many hopeful signs. The recently appointed Professor 
of Anatomy, Dr. Macalister, is known to have paid much 
attention to Anatomical Anthropology, and has already in- 
timated that be proposes to give instruction in it during the 
summer term. An Ethnological and Archzological Museum is 
also in progress of formation, which, if not destined to rival 
that of Oxford, already contains many objects of great value, 
and a guarantee of its good preservation and arrangement may 
be looked for in the appoiutment of Baron Anatole von Iliizel 
as its first curator.” 

Ten years have passed, and it is satisfactory tn know that the 
| teaching of Anthropology has not only been fairly established, 
but the subject has also found a place in the scheme of 
University examination. The learned Professor of IIuman 
Anatomy continues ta take a wide view of its functions, giving 
a course during the Easter term on the methods of Physical 
Anthropology, and also museum demonstrations on crani- 
ometry and ostcometry, by the aid of a greatly increased 
and continually augmenting collection of specimens. Those 
students who take anatomy as their subject for the second 
part of the Natural Science Tripos- have both paper work 
and practical examination in Anthropology, each man having a 
skull placed in his hands of which he is expected to make a 
complete diagnostic description. For the first part of the 
tripos each candidate has one or more questions on the broad 
general principles of the subject. Prof, Macalister informs me that 
jhe has always at least six men who go through a very thorough 
{practical course with their own hands. There has also lately 
been established a course of lectures on the Natural Ilistory of 
|the Races of Man, delivered during the Michaelmas and [ent 
|terms by Dr. Ilickson, of Downing College, and Baron von 
Hiigel gives a course of museuin demonstrations on the weapons, 
Ornaments, and other objects in the lthnological Museum, 
which is open to all students, and of which many take 
advantage. 

_In London, owing to the chao'ic condition of all forms of 
phigher instruction, which has been brought so prominently into 
notice by the universal demand for a teaching University (an 
Piration which the labours of the late Gresham Commission 
[certainly seem ta have brought nearer to realisation than ever 
Ppeared possible before), all systematic anthropological teaching 
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has been entirely neglected, The great collections tn which J 
have already alluded, that of arts and customs at the Jritish 
Museum, and that of osteological specimens at the Royal College 
of Surgeons, have by their steady augmentation done valuable 
service in preserving a vast quantity of material for future 
investigation and instruction, and students have at present all 
reasonable facilities for pursuing their own researches in them. 
Lectures have never formed any part of the official programme 
of the British Museum, but at the College of Surgeons it is 
otberwise, and though the contents of the collections are 
specially indicated as the subject on which they should be 
delivered, for the last ten years at least, Anthropology, not- 
withstanding the magnificent material at hand for its illustra- 
tion, has bad no place in the annual syllabus. Jt is also 
entirely ignored in the examination scheme of the University 
of London, an institntion which prides itself as being on a 
level with modern educational requirements ; and the managers 
of the new Imperial Institute, casting about in all directions 
for some worthy object to occupy their energies and their 
spacious buildings, do not appear to have taken into serious 
consideration the value to the world and the appropriateness 
to their original design of a great central schon] of Anthropo- 
logy, from which might emanate a full and satisfying knowledge 
af the characteristics of all the various races of which the 
Empire is composed. 

In Scotland the recent Universities Commission has recog- 
nised Physical Anthropology as a branch of human anatomy in 
their scheme for graduation in pure science, the examination on 
this subject embracing a knowledge of race characters as found 
io the skull and other parts of the skeleton, in the skin, eyes, 
hair, features, and the external configuration of the body 
generally ; the methods of anthropometrical measurement, both 
of the living body and the skeleton ; the possible influence of 
use and of external surroundings in proJucing modifications in 
the physical characters of man, and an acquaintance with the 
“types” of mankind and the structural relations of man to the 
higher mammals. These regulations came into operation in 
the University of Edinburgh in 1892, and in accordance with 
them Prof. Sir William ‘Turner delivers a special course of 
twenty-five lectures on Physical Anthropology, and in addition 
ten practical demonstrations on osteometry. The museum 
under his charge has greatly increased of late in number and 
value of the specimens. But ‘‘ Human Anatomy, including 
Anthropology.” being only one of a series of nine subjects in 
any three or more of which a final science examination on a 
higher standard has to be passed, there is not at present any 
considerable number of students who take it up, and the other 
Scotch Universities have not yet thought it necessary to establish 
distinct courses of Physical Anthropology, although it is 
becoming more and more a regular part of the anatomical 
teaching to advanced students. 

For the following account of what is heing done to further 
the knowledge of our subject in the sister isle J am indebted to 
Prof. D, J. Cunningham. The only place in Ireland where 
anthropological work is done is Trinity College. For 
many years those in charge of the museum have been collecting 
skulls, and they were fortunate in obtaining the greater 
part of Sir William Wilde’s collection. To these great 
additions have been recently made, principally in the form of 
Irish crania from different districts. All the anthropological 
specimens are lodged in one large room, which is also used as 
an anthropometric laboratory. Though there has never been 
any systematic teaching of Anthropology in Trinity College, Dr. 
C. R. Browne (Prof. Cunningham’s able assistant), who takes 
charge of the laboratory, attends for two hours on three days a 
week, and gives demonstrations in anthropological methods to 
any students who are interested in the subject. The lahoratory 
was opened in June 1891, the instruments being provided by a 
grant trom the Royal Irish Academy, and about 500 individuals 
have already been measured, the greater number of them 
students of the College. This is, however, only part ofthe work 
carried out by the laboratory. Every year the instruments are 
taken to some selected district in Ireland, anda systematic study 
of the inhabitants is made. The Aran Islands, and also the 
islands of Inishboffin and Inishshark, have been already worked 
out, and this year excursions are organised to Kerry, to a dis- 
trict in Wicklow, and to another in the west of Ireland. The 
Academy makes yearly grants to the Committee for carrying 
on this work, the results of which have been published in 
admirable memoirs by l’rof. A. C. Iladdon and Dr. C. R. 


ake 


Browne. The Science and Art Museum in Dubtio, under 
the direction of Dr. V. Ball, contains a small collection, 
arranged with a view (o general instruction, showing by means 
of skulls and casts the physical characteristics of the different 
races of man, those of each race being explained by a short 
printed label, and its range shown on a map. 

Though the development of anthropological science has thus 
not been greatly advanced, in this country at least, by means of 
endowments, or by aid of the State or, till very recently, 
by our great scholastic institutions, but has been mainly leit to 
the unorganised efforts of amateurs of the subject, its progress 
io recent years has been undeniably great. 1 will give an in- 
stance of the strides that have been made in oneof its most im- 
portant branches. 

Physical or Anatomical Anthropology, or the study of the 
modifications of the human body under its various aspects, the 
modifications dependent upon sex and age, the modifications 
dependent upon race, and those dependent upon individnal 
variability, studied not many years ago in a vague and loose 
manner, has gradually submitted to a rigorous and, therefore, 
strictly scientific method of treatment. The generalities which 
were formerly used to express the differences that were recog- 
vised between the various subjects compared with each other 
have been replaced by terms conveyed in almost mathematical 
precision. No one acquainted with the history of the develop- 
meant of this hranch of Anthropology can fail to recognise how 
much it was accelerated by the genius of Broea, and the school 
which he established in France, although all enltivated nations 
are now vying with each other in the practice of exactitude in 
anthropological research, and the time seems rapidly approach- 
ing when a common agreement will be arrived at, by which all 
the observations which may be made, under whatever diverse 
cireumstances, and by whatever different individuals, will be 
available for comparison one with another. 

This branch of our science has received the name of 
" Anthropometry.” Although, as the name implies, measure- 
ment is one of its principal features, it includes such other 
methods of comparison as can be reduced toa definite standard, 
or to which definite tests can be applied, such as the colonr of 
the hair, eyes, and complexion, the form of the ear and nose. 
The great desiderata that have keen songht for, and gradually 
attained, in measuring either the skeleton or the living person 
have been two in number: (1) Exact definition of the points 
between which the measurements should be taken. (2) Exact 
methods and instruments of measurement. Ia both these cases 
the object looked for has heen not only that the measurements 
taken Ly the same observer at different times and under different 
circumstances should coincide, but also that those taken by 
different ohservers should he comparable. These requirements 
seem so simple and natural at first sight that the majority of 
persons whom I am addressing will wonder that | should allude 
tothem. Gnaly those who are seriously oceupied, or perhaps I 
should rather say, only those who were seriously oceupied a 
few years ago, with the endeavour to solve these problems can 
have any idea of their difficulty. The amount of time and 
labour that has been spent upon them is cnormous, but the 
result has, | think, been quite commensurate with it, 

We have attained at last to methods of measurement and 
standards of comjarison which, in the hands of persons of 
or linary intelligence, and with a moderate amount of training, 
will give data which may be absolutely depended upon, From 
these we hope to be able to formulate accurate information as 
to the physical conformation of all the groups into which man- 
kind i, «divided, and s> gradually to artive at a natural 
clas ifmation of those groups, and a knowledge of their 
affinitics one to another. 

lsut the exact methods of modern Anthropometry are not 
only important on account of the aid they give in studying the 
race characteristics of man. «As has so often happened when 
scieniif ¢ ol ervation has been primarily carried out for its own 

ake, it nltimately leads to practical applications undreamt of 


hy pe carserealtvators., ‘Vheapplicationof Anthropometry not 
tothe comparwon of races, but to eluerdate various social problems 

al the lays of growth, of heredity, of comparative capacities of 
Toy le within a community, and the effeets of different kinds 
« ttn anil wccupation, as worked out first by (Jactelet in 
lee sibeequently by Trancis Galton, Roberts, and 
© I untry, and its still more concrete application as 
ana lin am nistering justice by methods perfected by Hertillon 
in Tra ‘fre Wriking illustrations of the practical utility of 
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labours originally undertaken under the influence of devotion to 
science pure and simple. 

The importance of being able’to determine the identity of an 
individual under whatever circumstances of disguise he may be 
presented for examination has, of course, long been apparent to 
all who have had anything to do with the administration of the 
criminal law, and rough and ready methods of recognition, de- 
pending mainly upon the more or less acute faculty of percep- 
tion and recollection of differences and resemblances, possessed 
by the persons upon whom the duty of identification has de- 
volved, have long been in operation. The general conforma- 
tion, height, form of features, and colour of complexion, hair, 
and eyes, have also been noted. Much additional assistance 
has been obtained by the registration of definite physical 
characteristics, the results either of natural conformation, or of 
injury, such as mutilations, tattoo-marks, and scars, iaflicted by 
accident or design. The application of one of the most im- 
portant scientific discoveries of the age, photography, was 
eagerly seized upon as a remedy for the difficullies hitherto 
met with in tracing personal identity, and enormous numbers of 
photographs were taken of persons, the peculiarities of whose 
career led them to fall into the hands of the police, and wha 
were likely to be wanted again on some future oceasion. No 
doubt much help has been derived from this source, but also mach 
embarrassment. Even among photographic portraits of one’s own 
personal friends, taken under most favourable cirenmstances, 
and with no intention of deception, we cannot often help ex- 
claiming how ‘unlike they are to the person represented. 
With portraits of criminals, the varying expression of the face, 
changes in the mode of wearing the hair and beard, differences — 
of costume, the effects ofa long lapse of time, years perhaps passed _ 
in degradation and misery, may make such alterations that re 
cognition becomes a matter at least of uncertainty, That 
photographs are extremely valuable as aids to identification, 
when their true position in the process is recognised, cannot be 
doubted, but as a primary method they have been found to 
quite inapplicable, owing partly to the canses just indicate 
bunt maialy to the difficulty, if not impossibility, of classifyi 
them. The enormous expenditure of ume and tronble th 
must be consumed in making the comparison between any sus 
pected person and the various portraits of the stock which 
accumulates in prison bureaus may be judged of from the fa 
that, in Paris alone, upwards of 100,000 such portraits 
persons interesting to the police have been taken in a period of 
ten years. 

The primary desideratum in a system of identification is a 
ready means of classifying the data upon which it is based. 
To accomplish this is the aim of the Bertillon system. 
Exact measurements are taken between certain well-known 
and fixed points of the bony framework of the body, which 
are known not to change under different conditions of life. 
The length and breadth of the head, the length of the 
middle finger, the length of the foot, and the length of the 
forearm, are considered the best, though others are added 
greater certainty, as the height, span of arms, length of car, 
colour of eyes, ke. All these particulars of every individu 
examined are recorded upon a ecard, and by dividing ¢a 
measurement into three classes, long, medium, and short, aad 
by classilying the various combinations thus obtained, the whole 
mass of ecards, kept arranged in drawers in the central burea 
is divided up into groups, each containing a comparatively sm: 
number, and theretore quite easily dealt with. When the care 
of a new prisoner is brought in, a few minutes suffice to 
climinate the necessity of comparison with any but one small” 
hatch, which presents the special combination. Then photo- 
graphs and other means of recognition, as distinctive marks and © 
form of features, are brought into play, and identification 
comes a matter of certainty. On the other hand, if the car 
bination of measurements upon a new card does not coincide 
with any in the classed collection in the bureau, it is known — 
absolute certainty that the individual being dealt with has never © 
been measured before. t 

One of the most striking results of the introduction of this 
system into Franee has been that, since it has been brought 
fully into operation, a large proportion of old offenders, know: 
ing that concealment is hopeless, admit their identity at once, 
and save a world of trouble and expense to the police by) 
ceasing to endeavour to conceal themselves under false names. 

Various representations upon this sulject have heen addressed 
to the Home Secretary of our own Government during the last 
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few years, and among others one from the Council of this Associa- 
tion, which originated ina resolution of this Section, adopted 
by the General Committee at the meeting at Edinburgh in 1892, 
to this effect : 

“That the Council be requested to draw the attention of 
Her Majesty’s Government to the Anthropometric Method for 
the measurement of crimiaals, which is successfully in operation 
in France, Austria, and otber continental countries, and which 
has been found effective in the identification of habitual crim- 
inals, and consequently the prevention and repression of crime.” 

In consequence of these representations a Committee was 
appointed, on October 21, 1893, by Mr. Asquith, consisting 
of Mr. C. E. Troup, of the Home Office; Major Arthur 
Griffiths, Inspector of Prisons; and Mr. Melville Leslie Mac- 
naghten, Chief Constable in the Metropolitan Police Force ; 
with Mr. H. B. Simpson, of the Ilome Office, as Secretary, 
**to inquire (a) into the method of registering and identifying 
habitual criminals now in use in England ; (4) into the ‘ An- 
thropometric’ system of classified registration and identification 
in use in France and other countries; (¢) into the suggested 
system of identification by means of a record of finger marks: 
to report whether the anthropometric system or the finger- 
mark system can with advantage be adopted in England either 
in substitution for or to supplement the existing methods ; and, 
if so, what arrangements should be adopted for putting them 
into practice, and what rules should be made under Section $ 
of the Penal Servitude Act, 1891, for the photographing and 
measuring of prisoners.” 

The Report of this Committee, with minutes of evidence and 
appendices, was issued as a Parliamentary Blue-book in March 
last, and not only contains a lucid and concise description of 
the methods of identification already in use in this country, 
but also most striking testimony from impartial but well- 
qualified persons to the value of a more scientific mode of 
dealing with the subject. No pains seem to have been spared 
to obtain, both by personal observation and by the examina- 
tion of competent witnesses, a thorough knowledge of the 
advantages of the Bertillon system as practised ia France, and 
the result has been the recommendation of that system, with 
certain modifications, for adoption in this country, with the 
addition of the remarkably simple, ingenious, aud certain 
method of personal identification first used in India by Sir 
William Herschel, but fully elaborated in this country by 
Mr. Francis Galton, that called the ‘‘finger-mark system,” 
about which I shall have a few more words to say presently. 

With the concluding words of the Committee’s Report I 
most fully concur: ‘‘ We may confidently anticipate that, if 
fairly tried, it will show very satisfactory results within a few 
years in the metropolis; but the success of its application in 
the country generally will depend on the voluntary co-opera- 
tion of the independent county and borough police forces. 
This, we feel sure, will not be withheld. When thie principles 
of the system are understood and its usefulness appreciated we 
believe it will not only save much time and labour to the police 
inthe performance of an important duty, but will! give them 
material assistance in tracing and detecting the antecedents of 
the guilty, and will afford, so far as its scope extends, an 
absolute safeguard to the innocent.” 

It is very satisfactory to be able to add that in the House of 
Commons on June 26, in answer to a4 question from Colonel 
Howard Vincent, the Hlome Secretary announced that the 
recommendations of the Committee have been adopted; and 
that, in order to facilitate research into the judicial antecedents 
of international criminals, the registers of measurements would 
be kept on the same plan as that adopted with such success in 
France, and also in other continental countries. 

I bave just mentioned the ‘‘finger-mark system ” and of all 
the various developments of Anthropology in recent times none 
appears to be more interesting than the work done by Mr. 
Galton upon this subject ; for though, as indicated above, he is 
not quite the first who has looked into the question or shown 
its practical application in personal identification, be has carried 
his work upon it far beyond that of any of his predecessors, both 
in its practical application and into regions of speculation un- 
thought of by anyone clse. Simple and insignificant as in 
the eyes of all the world are the little ridges and furrows 
which mark the skin of the under-surface of our fingers, exist- 
ing in every man, woman, and child born into the world, they 
have been practically unnoticed by everyone until Mr. Galton 
has shown, by a detailed and persevering study of their pecu- 
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liarities, that they are full of significance, and amply repay the 
pains and time spent upon their study. It is not to be supposed 
that all the knowledge that may be obtained from a minute 
examination of them is yet by any means exhausted, but they 
have already given important data for the study of such subjects 
as variation unaffected by natural or any other known form of 
selection, and the difficult problems of heredity, in addition to 
their being one of the most valuable means hitherto discovered 
of fixing personal identity. 

As an example of the importance of some ready method to 
prove identity, apart from its application to the detection, 
punishment, and prevention of crime, to which I have already 
referred, I may recall to your recollection that remarkable trial 
which agitated the length and breadth of the land rather more 
than twenty years ago ; a trial which occupied so many months 
of the precious time of our most eminent judges and counsel, 
and cost the country, as well as several innocent persons—I 
am afraid to say how many—thousands of pounds, all upon 
an issue which might have been settled in two minutes if 
Roger Tichborne, before starting on his voyage, had but taken 
the trouble to imprint his thumb upon a piece of blackened paper. 
It is wonderful to me, on reading again the reports of the trial, 
to see how comparatively little attention was paid by counsel, 
judge or jury, to the extremely different physical characteristics 
of the two persons claimed to be identical, but which were so 
strongly marked that they ought to have disposed of the claim, 
without any hesitation, at the very opening of the case. It 
was not until the 102nd day of the first trial that the attention 
of the jury was pointedly called to the fact that it was known 
that Sir Roger Tichborne had been tattooed on the left arm 
with a cross, anchor, and a heart, and that the Claimant ex- 
hibited no such marks. When this was clearly brought out 
and proved, the case broke down at once. The second trial 
for perjury occupied the court 188 days, the Lord Chief Justice's 
charge alone lasting eight days. The issues were, however, 
more complex than in the first trial, as it was not only neces- 
sary to prove that the Claimant was not Tichborne, but also to 
show that he was someone else. I feel convinced that at the 
present time the greater confidence that is reposed in the 
methods of Anthropometry or close observance of physical 
characters, and in the persistence of such characters through 
life, would have greatly simplified the whole case ; and I would 
strongly recommend all who have nothing about their lives 
they think it expedient to conceal to place themselves under 
the hands of Mr. Galton, or one of his now numerous disciples, 
and get an accurate and unimpeachable register of all those 
characteristics which will make loss of identity at any future 
period a sheer impossibility. 

Partly with this object in view, the Association has, for 
several years past, during each of its meetings, opened, under 
the superintendence of Dr. Garson, an Anthropometric Labora- 
tory, on the plan of the admirable institution of the same name 
which has been carried on in the South Kensington Museum 
since the beginning of the year 1$SS8, under the direction and 
at the sole cost of Mr. Francis Galton, in which up to the pre- 
sent time more than 7000 complete sets of measurements have 
been made and recorded. ‘The results obtained at the British 
Association meetings have been published in the Annual Re- 
ports of the Association, and though on a smaller scale than 
Mr. Galton’s, the operations of the laboratory have been most 
useful in diffusing a knowledge of the value of anthropometric 
work, and of the methods by which it is carried on. 

For many years an ‘‘ Anthropometric’? Committee of the 
Association, in which the late Dr. W. Farr, Mr. F. Galton, Mr. 
C. Roberts, Dr. Beddoe, Sir Rawson Rawson, and others, 
took an active part, was engaged in collecting statistical in- 
formation relating to the physical characters, including stature, 
weight, chest-girth, colour of eyes and hair, strength of arms, 
&c., of the inhabitants of the British Isles ; and their reports, 
illustrated by maps and diagrams, were published in the annual 
volume issued by the Association. This Committee terminated 
its labours in 1883, although, as was fully acknowledged in the 
concluding report, the subject was by no means completely 
exhausted. 

A great and important work which the Association has now 
in band, in some sense a continuation of that of the Anthropo- 
metric Committee, though with a more extended scope of 
operation, is the organisation of a complete ethnographical 
survey of the United Kingdom based upon scientific principles, 
In this work the Association has the co-operation of the Society 
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of Antiquaries of London, the Folk-lore Society, the Dialect 
Society, and the Anthropological Institute. Representatives of 
these different bodies have been formed into a committee, of 
which Mr. E. W. Brabrook is now chairman. It is proposed 
to record in a systematic and uniform character for certain 
typical villages atd the neighbouring districts (t» the physical 
types of the inhabitants, (2) their current traditions and beliefs, 
3) peculiarities of dialect, (4) monumental and other remains 
of ancient culture, and (5) historical evidence as to continuity 
ofrace. The numerous corresponding societies of the .\ssocia- 
tion scattered over various parts of the country have been 
invited to co-operate, and the greater number of them have 
cordially responded, and special local committees have been 
formed in many places to carry out the work. 

The result of a preliminary inquiry as to the places in the 
United Kingdom which appeared especially to deserve ethno- 
graphic study, mainly on account of the stationary nature of 
the population for many generations back, was given in the first 
Keport of the Committee presented at the Nottingham meeting 
of the Association last year, in which it was shown that in the 
British Isles there are more than 250 places which, in the 
opinion of competent authorities, would be suitable for ethno- 
graphic survey, and in which, notwithstanding the rapid changes 
which have taken place during the last fifty years in all parts 
of the country, much valuable material remains for the com- 
mittee to work upon. Without doubt, as interest in the 
subject is aroused, this number will be greatly increased. 

AA most important step in securing the essential condition 
that the information obtained should be of the nature really 
required for the purpose, and that the records of different 
observers should be as far as possible of equal value and com- 
parable one with another, has been the compilation of a very 
elaborate and carefully prepared schedule of questions and 
directions for distribution among those who have siynified their 
willingness to assist, and as a guarantee that the answers 
obtained to the questions in the schedules wilt be utilised to the 
fullest extent, certain members of the committee specially quali- 
fied for cach branch of the work have undertaken to examine 
and digest the reports when received. 

Tt may be remarked in passing that the Anthropological 
Society of Paris has within the past year formed a Commission 
of its members to collect in a systematic manner the scattered 
data which, when united and digested, shall form ‘ une anthro- 
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pologic veritablement nationale de la France,’ and has issued a | 


circular with schedules of the required observations. These 
are, however, at present limited to the physical characters of 
the population. 

Among the many services rendered to the science of Anthro- 
pology by the British Association, not the least has been the 
aid it has afforded in the publication of that most useful little 
manual entitled ‘‘ Notes and Queries on Anthropology,” of 
which the first edition was brought ont exactly (wenty years 
ago (1874, under the supervision and partly at the expense of 
General Put-Kivers. Since that time the subject has made such 
great advances that a second edition, bronght up to the require- 
nents cf the present time, was urgently called for, A Com- 
mittee of the ritish Association, appointed to consider and re- 
port upon the best means of doing this, recommended that the 
work should be placed in the hands of the Anthropological 
In titute of Great Britain and Ireland. This recommendation 
was approved by the Association, and grants amounting to £70 
were made to assist in defraying the cost of publication. ‘The 
council of the Anthropological Institute appointed a committee 
of its members to undertake the revision of the different sub- 
ject, with Dr. J. G. Garson and Mr. C. Tl. Read as editors 
respectively of the twa parts into which it is divided. 
worn wat published at the end of the year 1892, and is invaluable 
to the traveller or investigator in pointing out the most im 
portant abject. of inquiry, and in directing the observations he 
may have the means ot making into a methodical and systematic 
channel. 

Lesires those | have alrealy mentioned, the Association has 
aret miny other anthropolapical inve-tigations hy the ap- 
mintment of committees to carry them out, and in some cases 
ty Coe more substantial method, of giving grants from its funds, 
an? by defrayine the cast of publication of the results in its 
« A®eong these T may specially mention the series of 
very valealle reports upon the physical characters, languages, 
anl in tal and seal condiuon of the north-western tribes 
of the Demimiun of Canada, drawn up by Mr, Loratio Male, 
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Dr. F. Boas, and others, the importance of which has been 
recognised by the Canadian Government in the form of a grant 
in aid of the expenses. 

Another very interesting investigation into the habits, cns- 
toms, physical characteristics, and religion of the natives of 
Northern India, initiated by Mr. If. 11. Risley, and carried 
on under his supervision by the Indian Government, though 
it has received little more than moral support from the Asso- 
ciation, may be mentioned here on account of the illustration it 
affords of the value of exact anthropometric methods in 
distinguishing groups of men. Although a practised eye can 
frequently tell at a glance the tribe or caste of a man brought 
belore it for the first time, the special characters upon which 
the opinion is based have only lately been reduced to any 
definite and easily comparable method of description. In Mr 
Risley’s examination, the nose, for instance (which I have 
always held to be one of the most important of features for 
classificatory purposes), instead of being vaguely described 
broad or narrow, is accurately measured, and the proportion 
the greatest width to the length (from above downwards), 
the ‘‘ nasal index,’’ as it is termed (though it must not be con- 
founded with the nasal index as defined by Broca upon t 
skull}, gives a figure by which the main elements of the com 
position of this feature in any individual may he accurately 
described. The average of mean nasal indices of a targe 
number of individuals of any race, tribe, or caste offer means 
of comparison which bring out most interesting results, By 
this character alone the Dravidian tribes of India are easily 
separated from the Aryan. ‘‘ even more striking is the curtously 
close correspondence between the gradations of racial type 
indicated hy the nasal index and certain of the social data 
ascertained by independent inquiry, If we take a series 
castes in Bengal, Behar, or the North-Western Provinces, an 
arrange them in the order of the average nasal index, so that 
the caste with the finest nose shall be at the top, and that 
with the coarsest at the bottom of the list, it will he fo nd 
that this order substantially corresponds with the accepted order: 
of social precedence. The casteless tribes—Rols, Korwas, 
Mundas, and the like—who have not yet entered the B 
manical system, occupy the lowest place in hoth series. T 
come the vermin-eating Musuhars and the leather-dressin, 
Chamiirs. ‘Phe tisher castes of Bauri, Bind, and Kewat a 
trifle higher in the scale; the pastorat Goala, the cultivat 
Kurmi, and a gronp of cognate castex—from whose hands a 
Brahman may take water—follow in due order; and from them 
we pass tothe trading Khatris, the landholding Babhans, and 
the upper crust of Ilindu society, Thus, it is scarcely a parado) 
to lay down as a law of the caste organisation in Mastern Indis 
that a man’s social status varies in inverse ratio to the width of 
his nose.” ‘The results already obtained by this method of 
observation have been so important and interesting that iti 
greatly to be haped that the inquiry may be extended through 
ont the remainder of our Indian Empire. 

But for want of time 1 might here refer to the valuable work 
done in relation to the natives of the Andaman Islands, a 
in many respects of most exceptional interest, first by Mr. 
1i. Man, and more recently by Mr. M. V. Portman, and fo 
the same reason can scarcely glance at the great progress thai 
being made in anthropological research in other countries tha 
oor own. The numerous workers on this subject in the United” 
States of Auierica are, with great assistance from the Govern- 
nent, very properly devoting theinselves to exploring, calleet 
ing, and publishing, in a systematic and exhaustive manner 
every fact that can still be discovered relating to the histary, 
language, and characters of the aboriginal population of thei 
own land, They have in this a clear duty set before them, an 
they are doing it in splendid style, 1 wish we could sey that 
the same has been done with all the native populations it) 
various parts of the world which have been, to use a current 
phrase, ‘disestablished and disendowed” by our own countrys 
wen. Weare, however, now, as I have shown, not altogether 
unmindful of what is our duly to posterity in this respect; & 
duty, perhaps, more urgent than that of any other branch a, 
scientific investigation, as it will not wait. It must be done, 1 
ever, before the rapid spread of civilised man all over th 
world, one of the most remarkable characteristics of the ag 
in which we live, has obliterated what still remains of th 
original customs, arts, and beliefs of primitive races ; if, indeed 
it has not succeeded—as it too often dues—in obliterating thi 
races themselves. 
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NOTES. 

THE death is announced of Prof. Rudolph Weber, Berlin, at 
the age of sixty-five, and of Prof. M. P. J. Rollet, of Lyons 
Observatory, a correspondent in the Médecine et Chirurgie 
Section of the Paris Academy of Sciences. 


THE University of Halle, on the occasion of the recent bi- 
centenary celebrations, conferred the honorary degree of Ph.D, 
upon Prof. Victor Horsley, F.R.S.; Mr. F. G. Kenyon and 
Mr. 11. L. D, Ward, both of the British Museum; Mr. G. A. 
Grierson, and Prof, W. W. Skeat. 


A KEUTER telegram reports that Mr. Aagaard, the United 
States Consular Agent at Tromso, has despatched Captain 
Bottolfsen on board the fast-sailing cutter A/a/ygen to Spitz- 
bergen with a supply of provisions and clothing for the Well- 
man Expedition, for which the A/e/yce wiil search, and which, 
if possible, it will take back to Tromso. 


THE President of the Photographie Society of Great Britain 
has received a communication from the Secretary of State to 
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the effect that the Queen has given her consent to the proposal | 


to call the Society ‘‘ The Royal Photographie Society cf Great 
Britain.” 


HERR Orto LitLeENTHAL, whose atrial excursions were de- 
scribed in these columns a short time ago, recently met with a 
serious accident. The wings of his flying machine collapsed 
while he was at an altitude of about two hundred feet, causing 
him to fall to the ground. ITis fall was broken to some extent, 
but he was hadly injured. 


AN earthquake disturbance is reparted to have ocenrred at 
Aci Reale, Sicily, shortly before six o'clock on the morning of 
August 8S. Great damage was done at Zafarana, where six 
persons were killed and several injured. Doth there and at Aci 
San Antonio, nearly all the houses have fallen in. Slight 
shoeks were felt in Catania and several other communes in the 


neighbourhood of Mount Etna, bat no damage was done. 


Tue Zines correspondent at Calcutta, writing on August 12, 
reports that the Gohna Lake rose 24 ft. 6in. last week, and 
is now within 57 ft. of the top of the dam. Its full length 
is now 44 miles, the average width being half a mile. Tbe 
greatest depth is 720 ft. The percolation is very heavy. This, 
combined with heavy rain, has washed away a large portion 
of the lower part of the dam, leaving an almost perpendicular 
drop of 4oo ft. The section thus displayed shows a layer of 
houlders on the top, below which is pulverised rock. The lake 
is expected to overflow within fifteen days, 


We learn that the arrangements have now heen completed for 
the fourteenth congress and exhibition of the Sinitary Institute, 
to be held in Liverpool near the end of next month. On 
Monday, September 24, the Lor] Mayor of Liverpool will 
receive members at the Town-hall, and the President, Sir F. 
S. Powell, M.D, will deliver the inaugural address in the large 
theatre of University College ; while in the evening the Lord 
Mayor will formally open the exhibition. Next day there will 
he conferences in University College on a variety of subjects. 
In the conference on ‘* Domestic Ilygiene,” the Lady Mayoress 
will preside, and the ladies will afterwards hold a reception. 
At night Dr. G. B. Longstaff lectures at University College. 
On September 26, Section I., ‘‘ Sanitary Science and Preventive 
Medicine,” meet under the presidency of Dr. Klein, in the 
college, and the discussion will he continued next day. The 


| word Mayor gives a reception in the Walker Art Gallery on 


Wednesday evening. Section II., ‘‘ Engineering and Architec- 
ture,’ meets on Thursday, and the discussions will be continued 
on the following day, when also Section 1JI., ‘‘ Chemistry, 
Meteorology, and Geology,” meet under the presidency of 
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Dr. T. Stevenson. The closing general meeting of the conzress 
takes place in the colleze on Friday evening, September 28, 
and later, Sir James Crichton Browne will address the working 
classes in the Picton Lecture-hall. The exhibition will remain 
open three weeks. 


THE tenth meeting of the International Congress of Ameri- 
canists was held at Stockholm, August 3-8, and was attended 
by the President, Dr. Rudolph Virchow, Baron Nordenskiold, 
Mrs, Zelia Nuttall (of Dresden), M. Charnay, and De. Robert 
Munro, among others. Prof. Gustav Retzin:, M. E, W. 
Dahlgren, and M. O. Montelius were some of the m:mbers of 
an influential executive committee, of which M. Carl Bovallius 
acted as general secretary. J1.M. the King of Sweden, with 
S.A. the Crown Prince, attended the morning sitting on 
August 6, and heard the following communications read :— 
“Recent Finds from South American Tomb:,” by Dr. R. 
Virchow; ‘The Cliff Dwellers,” by M, Charnay; and 
“Remarks on the Calendar System of the Ancient Mexicans,” 
by Mrs. Zelia Nuttall. This lady paid a graceful tribut2 to the 
memory of that ardent ‘‘ Amerieanist,” the late Mrs. Hemmen- 
way, of Boston, whose death was a sad loss to the cause 
of American archzeology, and gave a summary in French of the 
chief results of her own investigations on the calendar system 
of the ancient Mexicans. ler paper on this subject was 
printed in English for distribution among the members of the 
Congress. The same evening the King gave a /’’e to the mem- 
bers of the Congress at the Palace of Drottninzholm, and 
proposed the toast of “‘ The Americanist Congress” at supper, 
to which Dr, Virchow suitably replied. 


THE letter ona recent change in the character of April, which 
appeared in our issue of July 12, has led 1dr, O. Z. Bianco to 
examine the meteorological statistics of Turin for evidence of a 
similar variation. By tabulating the values of the mean tem- 
perature in April at that place since 1855, and smoothinz them 
in averages of five, he finds that, in the thirty years considered, 
the lowest average temperature occurred in 1889 at Turin as 
well as at Greenwich, The temperature appears to have 
gradually fallen to this minimam since 1855, and is now rising 
Tf the results of observations are represented dia zrammatically, 
a figure is obtained which agrees very closely with that accom- 
panying the letter to which we have referred. ‘Taking simply 
the monthly mean temperature in different years, the lowest 
values belong to 1879 and 1891, and are 10°°"1 C. and 10 ‘2 C. 
respectively. For Greenwich the corresponding poiut was a 
temperature of 43°5° F. (67-4 C.) in 1879 and 1SSS. In the 
latter year the mean temperature of April in Turin was 10 ‘8 C., 
which is nearly a dezree below the normal value. Further 
inquiry may perhaps lead to an explanation of the chanze to 
which attention has been directed. 


Wr have received the first four numbers of a series of Elec- 
trical Engineering Leaflets by l’rof. KE. J. llouston and Mr. 
A. KE. Kennelly, which are being issued in weekly parts. 
These leaflets are divided into three grades: elementary, which 
is suited for the use of electrical artisans, wiremen, and ele- 
mentary students ; intermediite, suited to students in technical 
schools ; and advanced, suited to students taking a course in 
electrical engineering. Although, to judge from the four first 
numbers, these leaflets will he hardly suitable to form by them- 
selves a complete text-book in this subject, since the points 
treated are of too wide a scope to admit of sufficient detail and 
explanation being given in the moderate size of the work (some 
300 pages small octavo) lo ensure a student, without some other 
source of information, being able to grasp the subject. They 
will, however, be found very useful as a hook of reference, 
and for revising and keeping fresh information which has 
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already been acquired, forming as they do a compaet and 
clearly expressed synopsis of the subject. Another useful 
feature in the numbers under consideration are tables of physical 
quantities, such as the electromotive foree of ditferent cells, 
specilic resistance of solids and liquids, the temperature co- 
efficient being in most cases given as well as the temperature 
at which the value of the resistance given is measured, together 
with the cbserver's name. An elaborate scheme of prefixes 
used to denote multiples aod submultiples of the different 
units is given, whieb, as long as the scbeme is printed on the 
opposite page to the table in which these prefixes are used, 
saves a good deal of space, but will probably cause a great deal 
of unnecessary confusion if they are used in other parts of the 
work, unless the value is in every case also given in the index 
Notation. 


In a short communieation, made to the French Academy of 
Science, M. Monreaux says that on examining the magneto- 
graph records of the Pare Saint-Maur Observatory for the night 
of July 11-12, he finds a disturbanee which corresponds in 
time with the earthquake shock that caused so much destruc- 
tion at Constantinople. As M. Moureaux has taken the pre- 
caution to have non-magnetic copper bars suspended alongside 
the magnetograph needles, and the records from these bars 
show no disturbanee, it is evident that the effects observed were 
due to magnetic causes, and not to a mechanical shock. As 
the magnetic disturbance oceurred sixteen minutes before the 
time at which the earthquake shock was felt at Constantinople, 
and since the two places are separated by a distance of 3000 
kilometres, it would appear that the disturbance travelled at 
the rate of only tbree kilometres per second. This is certainly 
a very slow rate of propagation, and it would be of great 
interest if the observers at other observatories where a 
permanent magnetic record is kept, were to examine their 
curves, and see whether they show a similar disturbance, and 
if so, if the rate of propagation is about the same as the above. 
If the values obtained vary much, it is probable that the dis- 
turbanee noted by M, Monreaux was of solar rather than of 
terrestrial origin, or at any rate was not connected with the 
earthquake at Constantinople. 


ANYTHING respecting Corea is of special interest at the 
present time, and the short article on the ‘‘Cultivation of Cotton” 
in that little-known country, which a recent number of the 
Fournal of the Soctety of Arts contains, is certain to have many 
readers, According to this article, which is based upon a re- 
port of the Commissioner of Corean Customs at Fusan, the total 
area under the cultivation of cotton in Corea is roughly com- 
puted to he $72,000 acres, the yield of seed cotton from which 
per annum is put at 1,200,000,000 ths. “he yearly consumption 
of ‘cleaned’ or raw cotton is estimated at 300,000,000 Ibs. 
The Corean fibre is reported to be superior to that produced in 
Japan. The method of cultivation is as follows :—The 
ground is usually ploughed up during the early winter, and 
allowed to remain in this condition until the frost is well out of 
it, when it is broken up with a hoe, and manure, mixed with 
wood ashes, spreal over it, The fields are now ready for the 
reception >of the seed, which is generally sown about April to 
May. The seed, of which there is hut one kind, is not placed 
in driljs, a) is done in Japan, but is sown broadeast, and then 
trodden in an covered up with the feet, sesamum seed being 
very often sown in the same field with it. The young shoot 
show, above ground about the tenth day, and at maturity attains 
a height of from 2 feet to 24 feet. The plant blossoms in 
August, and on an average bears forty pods, each containing 
four cells, af a rule within adouble capsule, The pathering of 
the crop, which begins about October, continues until frosts sets 
in, some time in November. No attention is paid or skill dis- 
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thing is then left to nature. No further manure is added, nor 


are they ever thinned out or given water in times of drought, 
The crops are principally gathered by women, who also are 
largely employed afterwards in separating the seed. 


DuRinG the last few years, alloys of tin and lead have been 
employed in manufactures in which the canstancy of melting 
points after successive meltings played an important part. 
Rudberg, one of the earliest workers in this field, noticed that 
the thermometer stopped at two points during the solidification — 
of these alloys; the higher point varied with their composition, — 
while the Jower was constant, being about 187°, and was iden- 
tical with the melting point of the ‘‘ chemical alloy ” represented 
by the formula PbSng. In the current number of Iftedemann's 
Annaten, Bernhard Wiesengrund gives the results of a complete 
series of experiments with tin-lead alloys ranging from PbSnj. to 
Pb,,Sn. They were melted ina crucible of sheet iron covered 
with a lid provided with two brass tubes to admit and withdraw 
dry hydrogen during heating. Aniron tube closed at the botto 
was attached to the lid. It dipped into the alloy, and served t 
contain the thermometer, the bulb of which was surrounded b: 
mercury. The thermometer was graduated from 0° to 360° C,, 
and contained nitrogen above the mereury column. The crucible 
was surrounded by a sheet-iron water-jacket kept at 150°C. 
and the heating was done by means of a triple Bunsen burner, 
As regards the densities of the alloys, it was found that they 
were all lighter than might have been expected from the 
densities of their constituents. This increase of volume was 
greatest in the ease of the ‘* chemical alloy " PbSng, and des 
ereased as one or the other constituent preponderated. The 
process of solidification showed Rudberg’s two points distinctly. 
The higher one, called the melting point, was really a point ’ 
which the cooling beeame somewhat less rapid. The low 
ealled the point of solidification, was a truly stationary point, 
except in the alloys containing much lead. The most regu 
eurve of cooling is shown by the alloy I’bSn3. At about 178° 
there is a dead stop lasting for seven minutes, not preceded by 
a perceptible stop at the melting point. The latter becomes 
more pronounced as the percentage of tin increases, and appears 
as a point of inflexion in the alloy PbSn,. As the lead is 
increased, the melting point rises, the point of solidification falls 
slightly aud becomes less pronounced, and all breaks in the 
curye of cooling tend to disappear, The author gives a plansible 
explanation of the phenomena analogous to the theory of saline 
solutions, tin being regarded as the solvent. After twenty-four 
successive remeltings a mechanical rearrangement was observed, 
producing a slight elevation of the fusing point and an ap- 
proximation ol the point of solidification to that of the 
‘chemical allay.” This was due to the execss of the hea 
lead, or the light tin gradually separating out from the allo} 
PbSny,. 


THe Transactions and Proceedings of the New Zealai 
Institute (vo}. xxvi.), containing papers read before the Instit 
during 1893, has been published, and is obtainable fi 
Messrs. Trubner and Co. 


Ti Quarterly Journal of the Geological Saciety (No. 199, 
Angust) has been issued. It contains five plates, illustrating 
papers by Mr. A. Ilarker, Mr. W. W. Watts, Mr. Frank 
Rutley, and Sir J. W. Dawson and Dr. W. tlind. 


Tuk Angust number of the Jouwrsal of the Royal Micro- 
scopical Society is almost entirely taken up with summaries of 
current researches. The only two papers are by Mr. . Chap- 
man and Mr. T. Comber, the former dealing with the fora- 
minifera of the gault of Folkestone, and the latter with the 
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aracters generally accepted for specific diagnosis in the 
iatomaceze. 
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THE Romanes Lecture on ‘* The Effect of External Influences 
| upon Development,” delivered by Prof. Weismann, at Oxford, 
last May, and reported in these columns(vol. I. p. 3t) has been 
published in English by the Clarendon Press. The translation 
has been done by Mr. Gregg Wilson. Ia the preface, Prof. 
Weismann adds his tribute to the many that have been paid to 
the memory of the late Dr. Romanes. 


Messrs. J. AND A. CHURCHILL will shortly publish a new 
edition of Dr. F. Kohlrausch’s indispensable handbook to 
| practical physics—‘‘An Introduction to Physical Measure- 
} ments.” The edition has been translated {rom the seventh 
} German edition, published in 1892, and it contains nearly four 
times the number of pages that the first one did in 1869. Mr. 
T. H. Waller and Mr. H. R. Procter are the translators. 


GLACIAL action in Australasia bas much attention devoted 
to itin the Proceedings of the Royal Society of Tasmania for 
1893. Mr. R. M. Johnston contributes an elaborate review of 
the evidences of former glaciation in Australasia, with critical 
| observations upon the principal hypotheses which have been 
advanced to account for glacial epochs generally, and there are 
several papers on the discovery of glacial action in Tasmania. 


In the current number of Affnzd, Mr. Francis Galton centri- 
butes an article on ‘* Discontinuity in Evolution,” which should 
be read by al] who are interested in modern biological theory. 
It owes its origin to the publication of Mr. Bateson’s recent 
work, and contains a summary of the views on discontinuous or 
**transilent ’ variation and on ‘‘ organic stability,” which Mr. 
Galton has published in ‘‘ Natural Inheritance,” in ‘‘ Finger 
Prints,” and in the preface to a reprint of ‘‘ Hereditary Genius.” 
The data on which these views are based lie somewhat off the 
beaten track of biological inquiry, and Mr. Galton’s conclusions 
have not received the consideration due to results based on 
careful and prolonged observation. 


THE Royal Meteorological Institute of the Netherlands has 
published a new edition of ‘‘The Tides on the Dutch Coast,” 
containing, among other useful information, the results of tidal 
observations made at several stations during recent years. 
tables show that on the North Hinder Bank, for instance, the 
temperature of the air from September to February is lower 
than that of the sea surface ; but from March to August it is 


the latitude. Tide rips are most frequent in the month of April 
and during the first four days of full and new moon. 


Tue Meteorological Council have recently issued a second 
edition of a Barometer Manual for the’use of seamen, in which 
many alterations and improvements have been made. The 


spheric pressure and prevailing winds for January and July, anc 
also many valuable hints on the management of the barometer. 
The portions dealing with winds and storms, and especially with 
practical rules for seamen in tropical cyclones, are of especial 
jvalue, and this small work of forty pages contains all the 
jhecessary information for the safe navigation of a vessel which 
|may be in the vicinity of these storms. 


WeE have received the Fournal of the Anthropolosical 
Institute for August, containing papers read at meetings of the 
Institute during the first quarter of this year. Among other 
Papers, we notice one on flint implements of a primitive type 
from old (pre-glacial) hill-gravels in Berkshire, by Mr. P. A. 
Shrubsole, and a note on the poisoned arrows of the Akas, by 
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jhigher, and that the prevalence of thunderstorms increases with | 


work contains carefully drawn charts showing the mean atmo- | 
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Prof. L. A. Waddell. The Akas are one of the Lohitic tribes 
of the Asam Valley, occupying independent territory to the 
north of the Brahmaputra. They poison their arrows for use in 
warfare, the poison being derived, as has heen found in other 
eases, from the roots of a species of Afcowitum. A translation 
of the second part of ‘‘ Shamanstoo,” being Prof. Mikhailov- 
skii’s important account of Shamanism in Siberia and European 
Russia, is contributed by Mr. O. Wardrop. 


A THIRD edition, enlarged and partly rewritten, of ‘* Select 
Methods in Chemical Analysis,” by Prof. W. Crookes, F.R.S., 
has been published by Messrs. Longmans, Green, and Co. 
During the eight years which elapsed between the publication 
of the second edition and the preparation of this, various new 
processes have been introduced, and old ones have either been 
displaced, or become so well known in ordinary laboratories that 
their retention in a ‘‘ select ’’ work, like that of Prof. Crookes’, is 
unnecessary. For it will be remembered that the work is ‘‘ not 
intended to provide the student with a complete text-book of 
analysis, but rather with a laboratory companion, containing 
information not usually found in ordinary works on analysis.” 
{n the present edition, volumetric operations have been almost 
entirely omitted, and also processes of technical importance. 


| These omissions have made room for the addition of a series of 


electrical separations, and other processes from Dr. Classen’s 
“Quantitative Chemical Analysis by Electrolysis.” As Prof. 
Crookes only includes in the volume such methods as have been 
proved in his own laboratory, their practicability is assured. 
A disadvantage of this eclectic method, however, is that good 
methods of analysis are passed over because they do not happen 
to have been personally tested by the author. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Black Ape (Cynofithecus niger, 8) from 
the Celebes, presented by Mr. Gambier Bolton; a Slender 
Loris (Loris gracilis) from Ceylon, presented by Mr. Thos. E. 
Remington ; a Common Chameleon (Chameleon vulgaris) from 
North Africa, presented by Captain Philip Langdale ; four 
Alpine Newts (7rifon al/pestris), European, presented by Mr, 
Malcolm O. Smith ; four Land Crabs from Jamaica, presented 
by Mr. Percy Walter Jarvis; a Black-backed Jackal (Cantzs 
mesomelizs) from South Africa, deposited ; a Weka Rail (Ocy- 
dromus australis) trom New Zealand, purchased ; a Cayenne 
Lapwing ( Vanellus cayennensis}, bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


RECENT OBSERVATIONS OF MARS.—Mars now rises shortly 
after nine p.m., and is on the meridian between four and five 
o’clock in the morning. He will be in opposition on October 20. 
Two important papers, containing the results of recent observations 
ofthe planet, are contrihuted to the August number of Astronomy 
and Astro-Physics. Mr. Percival Lowell, whose observatory 
was described in these columns on June 14, began to 
observe the planet at the end of May, and the observations 
recorded in his article were made between then and June 24. 


| The clearness of the atmosphere at Flagstaff, Arizona, where 


the observatory is situated, is responsible for the early date at 
which it was possible to scrutinise the face of the earth’s ruddy 
brother. And the success with which his features were made 
out may he judged from the fact that Mr. Lowell recognised a 
dozen of Schiaparelli’s canals two and a half months before the 
summer solstice of the planet’s southern hemisphere. At the 
beginning of the period of observation, the southern snow-cap 
was found to have a diameter of about forty-seven degrees ; 
that is, it covered nearly the whole frigid zone. On June 19, 
the cap measured thirty-nine degrees. Throughout all the 
period, the outer edge appeared to be perfectly elliptical, indi- 
cating that the boundary line of the cap was really a circle. The 
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spow was continuously bordered by a dark streak of nearly uni- 
form width. Mr. Lowell thioks that this belt was water at the 
edge of the melting snow ; in fact, a polar sea. Ilis view finds 
support in the observation that the streak was widest where the 
dark markings on the planet’s face—the markings intrepreted 
as seas—were greatest in extent. Several brilliant star-like 
points flashed out upon the snow-cap at different times and 
disappeared after being conspicuously visible for a few minutes. 
The imaginative mind may think that these flash lights repre- 
sent signals from the Martians, but a more probable explanation 
is that they are produced by snow slopes being illuminated in 
such a manner that the sunlight after glancing across them is 
reflected at a particular angle to the Earth. The great rift in 
the snow-cap was observed and found to be about twelve 
hundred miles long, and rather more than two hundred miles 
wide. Mr. Lowell did not see any irregularities upon the ter- 
minator of Mars, so he concludes that there are few, if any, 
great mountains on the planet. The first canal, thought to be 
Cerberus, was observed on Junc 7, aod two days ater it was seen 
double for an instant. Other canals were glimpsed from time 
to time, and some were seen well enough to be sketched. 
Prof. \V. H. Pickering has also observed Mars at the Lowell 
Observatory. Hle remarks: ‘' What appears to me to be the 
most important conclusion deducible from our work is that 
Mars does not always present the same appearance at the cor- 
responding time upon two successive Arean years. This 
remark does not apply merely to small details, but to large and 
prominent features. Moreover, this difference does not seem to 
be due simply to the fact that one season is a few weeks later 
than the other, but that the phenomena presented upon the two 
years are really different.” Prof. Pickering has noticed slight 
notches in the terminator, but he thinks these are produced by 
variations in the inclination of the surface of the planet rather 
than by differences of level. 


THE ROTATION OF THE TERRESTRIAL PoLEs.—Dr. S. C. 
Chandler has lately been investigating the question whether 
either component of the polar rotation deviates from a uniform 
circular motion (-Ist7, Jour. No. 323, July 27). The discus- 
sion {urnishes clear proof that the hpure described by the pole 
of rotatien and pole of figure approximates to an ellipse with 
a major axis of about 07°55 and a minor axis of about o”°3o. 
Ir. Chandler refers this departure from circular, or rather 
epicyclical motion, to the annual term alone. A comyaitation 
based upon this assumption shows that the figure is ‘‘a very 
eccentric ellipse with a major axis of o”°32, lying in the line 
53°-233°, and a minor axis of about o”‘to; the period being 
manifestly about a year, and the motion being trom west to 
east. The angular velocity seems to stand in soine inverse 
relation to the radius,” 


SOCIETIES AND ACADEMIES. 
Paris. 


Academy of Sciences, August 6.©M. Loewy in the chair. 
—On the variations of Sprrifer Vernet, by M. Gossclet.— 
New anthropological and palivontolopical rescarches in the 
Dordogne. Abstract of a memoir by M. [mile Kivicre. Cer- 
(ain details are given concerning palzeolithic remains from the 
*‘ Grottes des Combarelles,” the ‘* Grotte Rey,” the ‘*Grotte 
de (ro Magnon,”’ and the ‘*Grotte de la Fontaine,” including 
bones from a numerous fauna and carved and sculptured frag. 
ments. Neolithic remains from Pageyral, Sireuil, and Pagenal 
will be described ina future conumunicatian.—The Secretary 
announced the deaths of the following correspondents: M. A. 
Hannover, Juy 7; M. Kollit, August 2.—On groups of subsu- 
tutior® semorphous with symmetrical ar alternate groups, by 
M. Maile. ~—On the zeros of certain discontinuous functions. | 
Vrinciple of the method for finding the zeros of certain functions, 
by AI. Desaint.—On the equations of dynamics, by M. R. Lion- 
ville. A claim fur priority in reference to the subject matter of 
two notes by M. W. Vladimir de Tannenberg, of dates July 30 
and May 25 respectively. —On carbonic hydrate and the com 
pomuon of hydrates ol gases, by M. P. Villard. The author 
Ictermines the composition of a hydrate of carbon dioxide 
formed by himself to be CO,.611,0, and calls attention to the 
remaréatle resemblance between this substance and the hydrate 
of otregen monaxide NjO O11,0, They have apparently the 
same crystalline form, the same heat of formation, and are both | 
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optically inactive. ‘The hypothesis is made that hydrates of 
gases should, in general, have a composition expressed by the 
formula M1.61],0. This assumption is supported hy the for. 
mulze found by the author for the similar compounds of sulphur 
dioxide and methy] chloride. The hydracids are excepted from 
the rule. Doubt is thrown upon the formula C),.SH,O for 
chlorine hydrate.—Basic salts of calcium, by M. Tassilly. The 
best method of preparation and thermal data concerning calcium 
oxybromide and calcium oxyiodide are given. These substance: 
have an exactly similar composition to that of André’s o 
chloride, CaCl,.3CaO.1641,0. They have the same heat 
solution and a heat of formation increasing with increasing 
atomic weight of the halogen present.—On the use of select 
ferments, by M. Charles Fabre. The following conclusions are 
given—(1) The selected ferment cannot be employed with an 
must for the production of high-class wines. (2) The must ii 
which the ferment issown should have heen ohtained from grape 
belonging to or vines long acclimatised in the region from which 
the selected ferment has been obtained. —Peripheric appli 
tions of alkaloids in the treatment of acute maladies w 
cutaneous determination, by MM, L. Guinard and Gustay 
Geley. The external application of spartetne in cases wh 
the skin is the active seat of disease has been found to pive 
remarkable curative results, more particularly in cases of e 
sioelas.—On coprolitic bacteria ol the Permian age, by MM, 
B. Renault and C. Eg. Bertrand. act/lus permiensis, oce 
ring in coprolites from the Permian at Autun, consists of rect 


dimensions 14 to 16n by 2°5 to 3°34 by o'gu. 
occurs curved or twisted in spirals or chains. —On the nat 
of the great crevasse caused by the last earthquake at Locrid 
by M. Socrate A. Vapavasilion.—On the existence of /entilles 
recifales with Ammonites in the Sarrémien near Chatillon-en- 
Diois, by MM. G. Sayn and P, Lory. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 


Baoons.—The Aborigines of Western Australias A. F. Calvert (Simpk 
—Theoretical Mechanics—Fluids: J. E. Taylor (Longmans).—A Treatis 
on Astronomical Spectrascopy : Prof. Dr. J. Scheiner, translated, &c., bY 
F. B. Frost (Ginn).—Controversen in der Iethnologie, 1V., Fragesteltun 
der Finalursachen: A. Bastian (Berlin, Weidmann).—Coa! Dist an 
plosive Agent: 1) M. 1) Stuart (Spon).—Geological Guide-tsook for 
Kxcursion to the Rocky Mountain. : S. F. mons (RK. Paul): Beitisl 
Rainfall, 1893: GJ. H. S. Wallis (Stanford) = Syste 
Nature ; Regnum Animale, editio decima 1758; C. Linnas (Leipzig, Enge 
: P. Braunache (Pan 


Cos. Wake (K. Paul). —The Water Supply of Vowns and the Construct 
of Waterworks: Prof. W. RK. Burton (Lockwood). j 
PamriuLets.—Supplement to gist Report of the Department of Scie 
and Art (Eyre and Spottiswoode).—Representativn and Suffrage in Mai 
chusetis, 620-1091: Dr. G H. Haynes (Baltimore). , 
SERIALS.—Schvol Review, June (Hamilton, New York).—Proccedings@ 
the Royal Whysical Society. Session 1892-93 (Edinburgh). ~ Amenttal 
Journat of Science, August (New Haven).— Papers und Priceedings of th 
Koyal Society of Tasmania for 1393 (tEubart).— Zeitschrift fir Physiteal 
Chemie, atv. Band, 4 Heft (Leipay. Engelmann! —Engincering Magia 
August (lucker),—Notes trom the evden Museum, ‘January to Apr 
(Leyden, Brill) —Astronomy and Astro-Physics, August (Weslcy).—Journ 
of the Royal Micro-copical Society, Angast (Williams and Norgate} 
Sechvehnter Jahres-Bericht wher die Thatngkeit der Deutschen Seew arte 
fur das Jahr 1893, Beiheft i. (Hamburg). 


CONTENTS. 


The British Association . sn ee ee! 
Section 1) —Biology.—Opening Address by Prof. I. 
Bayley Balfour, F.K S., President of the Section 3 
Section I) Geography.—Openins Address by Capt. 
W, J. L. Wharton, F.R.S., President of the 
Section eens i So 
Section G—Mechanical Science.—Opening Address 
by Prof. A.B. W, Kennedy, F.R.S., President 
of the Sectiun . i, eee ee a 
Section 11 — Anthropology. —Opening Address by Sir 
W.HL Flower, K.C.B., F.R.S., lresident of the 
Reh ¢ 9 oO fa 6 8 Ho Fo 
Notcs nd. a De Oo 
Our Astronomical Column :— 
Kecent Observations of Mars, . . 6 2. eet 
The Kotation of the Terrestrial Poles . . 2 2. es 
Societies and Academies. . SGC = a6 
Books, Pamphlets, and Serials Received . . a 5 
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wae PHYSIOLOGY OF THE CARBO- 
HYDRATES. 


tion as Food, and Relation to Diabetes. By F. W. Pavy, 
M.D.,F.R.S. (London; Churchill, 1894.) 

ON the most debated subjects of physiology the 
i ultimate fate of carbohydrates within the body 
stands out as one of the greatest difficulty. A great 
amount of work has been expended on it, but still many 
oints of vital importance remain undecided. We 
ccordingly hail with pleasure a work containing the 
esults and conclusions of one whose name is indisso- 
lubly associated with the subject, as tlhe author of one of 
the two rival] theories around which much of the work of 
the last thirty years has centred. The book before us 
ontains a revised description of the many researches 
f the author upon this subject, with a criticism of his 
arlier results by the light of his later work, and the 


arbohydrates which is now available, 
oes the results of a “ life’s labour, attended with unceas- 
ing laboratory work,” we turn to it 
Ordinary interest. 

The book is arranged in sections, in the first of which 
he author gives us a short account of the main chemical 
haracters of the principal carbohydrates, and special 
Stress is laid upon the production of osazones as enabling 
§ to distinguish the different sugars from one another. 
his is followed by an account of the hydrations produced 
vy ferment action and the changes known to occur 
hrough the agency of protoplasm. Succeeding sections 
eal almost entirely with Dr. Pavy’s researches, arranged 
mot in the order in which they appeared, but in such a 
anner as to gradually unfold the author’s argument. 
Thus we find described the experiments upon which he 
oncludes that many proteids have the constitution of 
lucosides. Next the path of absorbed sugar is traced 
to the liver, and his experiments proving its conversion 
into glycogen are given. Many experiments upon the 
mounts of sugar present in arteria) and venous blood, 
n blood from the portal and hepatic veins, and in the 
iver and other tissues, are given, as well as quantitative 
results of the amount of glycogen and other carbohy- 
drates present in these positions. The sugar in urine is 
next discussed, and here he brings evidence to prove that 
normal urine contains sugar. 

Dr. Pavy for his quantitative results relies almost en- 
tirely upon the ammoniated cupric solution, and con- 
tends that the results obtained by its careful use are 
thoroughly trustworthy. Where he gives duplicate esti- 
mations, however, we note that there are often consider- 
able differences in the two values obtained. Thus, his 
figures give a further confirmation of the difficulty, if not 
impossibility, of obtaining very accurate results as to the 
quantity of sugar present in a solution, by means of a 
Standard copper solution. It is of essential importance 
to keep this constantly in mind in those cases, such as 
determination of the quantity of sugar in blood from 
portal and hepatic veins, or from carotid artery and 
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jugular vein, in which the results, which we know must be 
very close to one another, are to be compared. For this 
reason especially we do not consider that Dr. Pavy has 
satisfactorily established his position, though it is a most 
important one for his further conclusions. 

His experiments upon the glucoside constitution of 
proteids are very suggestive and important, but before 
they could be conclusive it would be necessary to pay 
much greater attention to the proper purification both of 
the proteid with which he starts and the “cleavage car- 
bohydrate” which he obtains, and to give quantitative 
analyses of this latter body. For instance, in the case of 
egg albumin, which is one of the bodies he uses, we 
know that it contains a considerable amount of glycogen, 
and that it is extremely difficult to completely free the 
proteid from it. But as this latter point does not seem 
to have been thoroughly attended to in these experiments, 
we must await further corroboration. 

There are many other points about which we expect 
much discussion may arise, and among these we may 
mention his conclusions—firstly, that sugar is present in 
urine ; and secondly, that it is present in proportion to the 
amount present in the blood. In connection with the 
first of these two points we would refer to the recently 
published paper of Carl Baisch,! who uses the benzoy! 
chloride method, which is certainly to be regarded as 
capable of producing more accurate results than the use 
of the copper test. He, in confirmation of Dr. Pavy, 
finds that a reducing carbohydrate is present, and he 
further shows that dextrose is present to the extent of 
‘O04 to 0g per 1000 of urine. total-reducing carbohydrates 
amounting to as much as ‘o6 to'16 per 1000. Dr. Pavy, 
on the other hand, finds a much larger quantity, which, 


_ calculated as glucose, he states, amounts to as much as 


"3 per 1000. 

Now, if we compare the figures given on page 189 as 
to the amount of sugar present in urine as a consequence 
of an abnormal small excess in the blood, with the result 
he gives as present in normal urine, we cannot, from their 
study, at all agree that these amounts are proportional to 
that present in the blood. Still less would this conclu- 
sion be acceptable were we to take the above-quoted 
figures of Daisch. 

Perhaps the conclusions upon which Dr. Pavy would 
lay by far the greatest amount of stress is that the major 
part of the sugar absorbed from the alimentary canal is 
immediately combined with the peptone simultaneously 
absorbed to form a proteid, which is then transmitted 
to the general circulation, and thus to the tissues gener- 
ally. Dr. Pavy considers that this synthesis is in part 
effected by the epithelial cells covering the villi. Under 
one set of conditions, viz. defective oxidation, &c., this 
proteid may break downand result in the production of fat, 
or again under another set, e.g. excessive oxygenation of 
the blood associated with vaso-dilatation, a second form of 
katabolism is produced, characterised by the production of 
sugar, which is then climinated in the urine. Before, how- 
ever, we can accept these views it will be necessary that 
much of Dr. Pavy’s work should be corroborated. Itis of 
course known, that under the right conditions within the 
body, fat or sugar can be formed as a result of unusual 
proteid katabolism; but that proteid is usually syn- 

l Zeit. fur Physiol. Chemie, xix. p. 357+ 
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thesised in the simple manner suggested by Dr. Pavy, 
namely, by the direct combination of a glucose molecule 
or molecules with a peptone or some similar molecule, 
requires far more rigid proof than is here attempted. 

We should have liked to have seen a greater amount 
of criticism of some of the many important researches 
which have been lately published by so many workers ; 
but throughout the whole work, Dr. Pavy bestows but 
little space in criticising conflicting evidence, much of 
which remains completely unnoticed, 

Though it is thus easy to criticise and point out where 
errors may have crept in, we can but thoroughly admire 
the energy and careful thought which are in evidence 
throughout the work. There is much in it that is sug- 
gestive, much that is most valuable. The experimental 
work which is here set forth so plentifully, forms a field 
which must be studied and consulted by ail future 
workers in this direction. 


PTOLEMY AS A PHILOSOPHER AND 
ASTROLOGER. 


Studien uber Claudius Ptolemdus; etn Bertrag: sur 
Geschichte der grtcchischen Philosophie und Astrologie. 
Von Franz Boll, Dr.Phil. (Leipzig: Druck und 
Verlag von B. G. Teubner, 1894.) 

T is somewhat strange that in the article on Ptolemy 
in the “ Penny Cyclopedia,” he is spoken of only as 

a geographer. His fame is undoubtedly built upon his 

two great works on astronomy and geography. But the 

present publication treats of him ratheras a philosopher, 
and discusses also the venuineness or otherwise of the 
less-known works of the great Alexandrian. <A few lines 
are devoted to his life, of which scareely anything is 
known. Dr. Boll sees no reason for calling in question 
the statement of Theodorus Meliteniota, that he was 
born at Ptolemais Hermii, in Upper Egypt. He lived to 
his seventy-eighth year, and died in the reign of Marcus 

Aurelius, who became emperor in A.D. 16t; but it is 

somewhat doubtful whether the last observation referred 

to inthe “ Almagest” was made in 141, or ten years later, 

At any rate, it is clear that that work preceded the 

description of the earth s surface (written, Sir 2. Bunbury 

remarks, much more in the spirit of an astronomer than 
of a geographer,, which remained during more than 
twelve centuries the paramount authority in geographical 
questions where physical matters were not concerned. 
Ifowever, as we have said, the present treatise is not 
occupied with any consideration of these great works. 

A tronomieal and geographical questions do not form its 

subject-matter, which is rather concerned with the com- 

paratively untrodden ground of I’tolemy asa philosopher, 
betides a discussion of the genuineness of his writings 
on astrology in the present acceptation of the term. 

Hos work, Mee xpirnpiou «ii nyeporxot, has been generally 

overlooked, the first apparently to refer to it being 

Ileimze, in his edition of Ucberweg’s “Grundriss der 

treschichte der ’hilosophie von Thales bis auf die Gegen- 

wart.’ but besides this professed treatise, l’tolemy touches 
upon philosophical questions in several places in his 
other writings, 
Ir, oll’s “Studien” is distributed into three prin- 
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cipal sections. The first gives, in three chapters, a 
discussion of his author’s views on questions of this 
nature, as they may be derived from passages in his 
The second is devoted 
to a critical examination of the genuineness of the 


Terpd3i3\os Stirakis, which is astrological, and generally 


considered as unworthy of the writer. An inquiry into 
the source of the so-called astrological geography in the 
second book of that treatise forms the third section ol 
the present “Studien” of Dr. Boll. 

Our space in this brief notice enables us only to 


indicate the general conclusions arrived at under these 


three heads. A detailed discussion of the views pro- 
pounded by Ptolemy on psychological and other philo- 
sophical questions shows that he must be classed as an 
eclectic, but with distinctly peripatetic principles. This 
appears in the ‘“ Harmonics ” as well as in the work first 
mentioned. But in his teaching a number of stoical 
propositions is also to be found, and it is not in these only 
that Aristotelian ideas are rejected or set aside, for a 
tendency is manifested toaccept some Platonic doctrines 
on psychology, whilst Pythagorean speculations on 
numbers form the foundation of the third book of the 
 Tlarmonics.” 

A very careful and elaborate comparison of expres- 
sions used in the TVerpa3y3dos, and in the smaller work 
Kaprds (which is in fact agollection of aphorisms), with 
Ptolemy’s great astronomical and geographical works, 
proves that the former is genuine, but the latter is not, 
being evidently the production of some astrologer of 
later date. 

Dr. Boll’s conclusion with regard to the ‘Yerpa3i3Xos 
agrees with that of previous writers ; thus the author ol 
the article “Astrology” inthe ‘Penny Cyclopadia” says: 
“Though its genuineness has been doubted by some 
merely because it is astrological, there appears no suft- 
cient reason to reject it.” We would gladly do so if we 
could; but the present examination seems to confirm 
the Ptolemean authorship but too fully. The admiring 
English translator in the last century (John Whalley, 
Professor of Physic and Astrology) afhrms that “ there 
is nothing in Astrology but what is there comprehended, 
nothing there comprehended, but the Quintessence and 
Divinity of Astrology.” 

The second book of this treatise gives a system 
of what Dr, Boll calls astrological ethnography, fe. the 
stellar influence on different parts of the world and their 
inhabitants according to the signs of the zodiac which 
are especially supposed to rule over each. “The sources 
of this, by a comparison with earlier writers, are dis- 
cussed by Dr. Boll (led so to do by a small treatise 
published at Berlin by Paul Wendland in 1892) in the third 
section of his work, which shows great industry and 
research, it being difficult to disentangle the sub- 
ject from that of the effects of climate on the human 
race, so that matters of this kind require very careful 
handling. We may take an instance of this from our own 
Shakespeare. When Prospero says his zenith doth 
depend upon a most auspicious star, the allusion to 
astrology is patent. But when the melancholy Jaques, 
in As You Like It,is made to describe human life as 
divided into seven stages, it is somewhat straining a 
point (Dr. Boll refers to Steevens as having anticipated 
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him in this, but he means Malone) to assume that re- 
ference is intended to the notion that each age was 
dominated by one of the seven planets. However, he 
shows a close correspondence between many expressions 
in the Tezpd3q3A0s and in Roman writers under the 
empire, Manilius, Vitruvius, and Pliny. 

The work concludes with an excursws on the date of 
the darpodvyotpyeva of Petosiris and Nechepso, which had 
been referred to the first century before, but Dr. Boll 
gives reasons for placing in the first century after, the 
Christian era. Mae “I, Ike 
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[74e Editor does not hotd himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejectea 
manuscripts intended for this or any other part of NATURE. 
Wo notice ts taken of anonymous communications, | 


Platinum Resistance-Thermometers. 


AT the meeting of the British Association, just coming to an 
end, it was pointed out to the Committee of Section A, by Mr. 
E. Il. Griffiths, that the general adoption of the method of 
thermometry, founded on the variation of the electric resistance 
of platinum with temperature, that has been worked out hy 
Prof. Callendar and himself, is seriously hindered by the 
existence of a report presented to the Belfast meeting of the 
Assaciation in 1874 (British Association Report, 1874, pp. 242- 
249), by a Committee ‘‘ appointed for the purpose of testing the 
new pyrometer of Mr, Siemens.” As I was secretary of this 
Committee and drafted the report, and as all the experiments 
were made eitber by myself or under my direction, I was 
desired by the Committee of Section A to ask you to allow me 
to state in the columns of NATURE (what is indeed obvious to 
anyone who refers to the 1874 report) that the tests carried out 
by the Committee of 1874, and the conclusioas arrived at by 
them, had reference solely to the pyrometers supplied to them 
for examination by Messrs. Siemens Brotbers, and that they 
have consequently no beariog on the question of the trust- 
wortbiness or accuracy of the platinum resistance-tbermometers 
of the kind devised by Messrs. Griffiths aad Callendar. 

August 15. G, CAREY Foster. 


International Courtesy. 


I LEARN froma speech of Prof. Ludwig Boltzmann, in Sec- 
tion A to-day, and also from some Englishmen well acquainted 
with German Universities, that | have unintentionally offended 
the physical philosophers of Germany by one or perhaps two 
ill-considered and hasty expressions employed in the first edition 
of my ‘‘ Modern Views of Electricity.” 

These remarks do not occur in the second edition, but mere 
silent withdrawal of them does not convey the information that 
I desire to convey to my illustrious leaders and con/rirves in the 
foreign scientific world. I therefore request you to permit me 
space to make the following amendde, 

When I said that the four great names in connection with our 
partial knowledge of the nature of electricity were (excluding 
living persons) Franklin, Cavendish, Faraday, and Maxwell, I 
ought to have interpolated the adjective British before the word 
“names,” in order to avoid entering upon much larger questions 
than were at all appropriate to the expository course of lectures 
on which the book ‘‘ Modern Views ” was based. 

The second remark was this:—When emphasising the great 
achievements of IIertz, in my lecture at the Royal Institution 
on ‘'The Discharge of a Leyden Jar” (reprinted as appendix 
to same book), I spoke of him as ‘‘no ordinary German.” 
Literally of course it is true, but it may easily be interpreted in 
a discourteous sense. It was, however, less widely known then 
than it is now that Ilertz was a German savant of the highest 
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type, and this fact | wanted to express ; but if the proverbial 
odiousness of implied comparisons had only happened to strike 
me, 1 would certainly have altered the mode of expression 
before any reprints of my lecture were made. 

Prof. Boltzmann seems to think that the context to this 
remark indicates that some rancour was felt in this country 
that the fruits of Maxwell’s theory should have been reaped by 
a German. That, if true, would be a serious accusation, but T 
can assure him that it is conspicuously untrue. To an English- 
man my words would not even convey the impression. I 
honestly think that at the present era no trace of international 
jealousy exists among English and Irish physicists. 

August 14. Oniver J. LODGE. 


A Remarkable Meteor, 


WHILE at Pasadena, eigbt miles north-east of Los Angeles, 
California, on July 27, a few minutes before half-past seven, 
the writer had his attention suddenly drawn towards the 
north-western horizon by a bright flash of light as of the burst- 
ing of a meteor; but on keeping his gaze fixed on the point 
where this flash appeared, he was surprised still more to 
see that instead of disappearing, as usually happens with meteors 
when they explode, there remained a very luminous figure, 
somewhat of the shape of the new moon but with more wavy 
outlines, and of an intense whiteness, something as of an electric 
light, in well-defined relief against the pale golden glow of the 
sky. The whole time during which this tuminosity was 
visible was something over twenty minutes, and it had 
ceased to be visible at eight minutes befcre eight. The 
crescent shape was not maintained more than about three 
minutes, then it took the appearance of a luminous vapour 
or cloud rising vertically for a little distance and then bending off 
sharply to the left in almost an horizontal line, but not showing 
any tendency to dissipate or grow thinner at the end farthest 
from the point of origio. As time went on, the whole fignre 
became more wavy in outline, but persistently remained fixed in 
the same part of the sky. The bottom, the point of origin, was 
slightly brighter than the rest of the figure, and a little reddish 
in colour, and the underside of the arm outstretched to the left 
was brighter than the upper side. It was clearly beyond, and 
in no wise connected with, the Sierra San Gabriel, which cut 
the sky with a dark, well-defined lune under the luminous 
figure. All who were watching it perceived that it was 
no common cloud ; the north-western sky was cloudless and free 
from haze, and no cloud in the west at such an hour can shine 
with this sort of light, which indeed had more the lustre of 
white flame. 

The cloud seemed unbroken so [ong as it was visible at all. 
Tt would be idle to speculate beforehand on the exact locality 
of this outburst, since no accurate estimate of its distance could 
be formed at the time ; but the direction, as nearly as the writer 
could judge by reference to the pole star, was about north 35° 
to 40° west, which, projected on a map of the State, gives 
about the direction of Tehachipi Peak from Pasadena. 

The direction in which the meteor was seen to ex- 
plode, as stated by other observers all the way from the 
Needles in the south-eastern part of the State to Lodi and 
Oakland in the central counties, that is to say, from points 
five hundred miles apart, eaables one, by projecting those bear- 
ings which are reported in most detail, viz., Fresno, whence 
it seemed a little north of west; Keeler, whence it also seemed 
a little north of west and directly beyond Mount Whitney ; 
Tracy, whence it seemed to be in the south-east ; and Pasadena, 
whence it seemed, as above stated, to limit the spot over which 
it exploded to some point in the north-western part of Fresno 
couaty or the south-western part of Merced county, both being 
in the San Joaquin Valley, and 250 to 300 miles from Pasadena. 
With much greater difidence the writer would estimate its 
angular height ahove the true horizon at not to exceed 3°. 

Los Angeles, July 29, EDWARD WESSON, 


[From newspaper cuttings sent with the foregoing it appears 
that the meteor was seen at the Lick Observatory at 7h. 35m., 
and that the explosion was heard at 7h. 364m. At Benicia the 
meteor was extremely brilliant for a moment, and then dis- 
appeared in a column of white vapour about two degrees long. 
This clond remained visible for a quarter of an hour. At 
Fresno and at Redlands the luminous stream was visible for 
twenty minutes. An observer at Tracy says that a loud report, 
resembling a clap of thunder, was heard in the sonth-east, 
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five minutes after the meteor disappeared. According to the 
news from Fresno, the meteor left a track of great beauty, con- 
sisting of an irregular =piral curve, the lower end of which was 
little more than a tangle of threads. The upper part of this 
track was pale red, ani farther down blue, 
was almost yellow, and still farther down were two detached 
bright red spots, like the sun breaking through clouds.—Ep. 
NATURE. ] 


Height of Barometer, 


Mr. Pearson will find much information as to extreme 
readings of the barometer in two papers published in the 
Qua ter'y Fournal of the Royal Meteorological Society ; one by 
Mr. H. Sowerby Wallis, in vol. vili. p. 147, and the other by Mr, 
C. llarding, in vol. xiii. p. 201. The lowest known reading is 
stated, on the authority of Mr. Blanford (NaTURE, vol. xxxy. 
p. 344), to be 27°135 ins. observed on September 22, 1885, at 
False Point, onthe coast of Orissa; this requires a subtractive 
correction of ‘o11 to bring it to English standards, reducing ix 
to 277124 ins. The highest known reading is given, on the 
authority of Prof. Loomis, as 31°72 ins. at Semipatalinsk, on 
December 16, 1877, giving an extreme range of 4 6 ins. 

The lowest reading recorded in these Islands is 27332 ins. at 
Ochtertyre, near Crieff, on January 26, 1SS4, while at Belfast 
the barometer [ell to 27°38 ins. on December S, 1586, and on 
the same day at Newton Keigny to 27°566 ins,, which seems to 
be the lowest recorded in England. The highest pressures 
recorded in this country during reecnt years were on January 18, 
1SS2, when 30°990 ins. was registered at St. Leonards, but on 
January 9, 1520, 31°056 was recorded at Kinfauns, Perth, and 
appears to be confirmed by other readings in Scotland. 

Erenry MELLISH. 


THE BRITISH ASSOCIATION. 


Bp the kindness of the Secretary of the British 
Association we were able to give in our last issue 
a list of the grants awarded by the General Committee 
just as we were going to press. Upon referring to this, 
it will be seen that the grants amount to very nearly 
£1100, that is £400 more than those awarded at the 
previous meeting. ‘The increase of funds available for 
research is due to the large number who attended the 
Oxford meeting, the receipts being as much as £2175. 
In this matter, and indeed from every point of view, the 
meeting was a most successful one. The membership 
reached a total of 2321a number greatly in excess of 
the averaye. In moving a vote of thanks to the authori- 
ties of the city for the hospitable reception accorded to 
the Association, Sir John Evans remarked that the 
meeting had been notable both for the large attendance 
of members and associates, and for the yreat scientific 
interest and importance of the papers read. In fact, it 
was the opinion of all that rarely, if ever, has a more 
brilliant meeting of the Association been held. No less 
than seventy-seven foreign members, eminent in many 
branches of scientific knowledge, honoured it with their 
preence. The exchange of ideas, which results from 
the raceting of investigators from all parts of 
the world, must lead to real progress. ‘‘ Science,” as 
ameone as “aid, is cosmopolitan.” She recognises 
no ditterences of nationality between workers devoted to 
extendiny her domains. ‘Therefore men who live “for 
the promotion of natural knowledge” meet on common 
ground at the Lritith sociation, lor they know that any- 
thing that will help on this object will Le appreciated, 
Several chayres in the constitution of the sections 
were adppte Ly the (seneral Committee. Section 1) 
within fature be called /oology instead of Biology, and 
there wall be a separate ection for Botany. Section 
|, #hr h met this year for the frst time, is ta consist of 
Pivealoty with Experrmentil Pathology and Experi- 
yewtal Vyychology., As pointed out by lrof. Bayley 
Halfver in hi address, Section 1) has had its constitu- 
tion chinged oftener than any other section of the 
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«\ssociation. Experience will show whether the new 
arrangement is the one best calculated to bring together 
investigators with similar scientific interests. 

The continual division of this section suggests that 
Astronomy should be removed from Section A (Mathe- 
matical and Physical Science), and have a section of its 
own. It may also be well to point ont that there should 
be a sub-section of Section H (Anthropology) dealing 
with large questions of Archwology—that is to say, with 
Assyrian and Egyptian Archrology—and with the 
various points which, from an archzeological point of 
view, are common to the earlier races. 

Another matter worth the attention of the General 
Committee is the introduction of evening reunions of 
physicists and biologists, such as are provided in German 
meetings. Under the present conditions it is very 
difficult to meet and talk with fellow-workers, especially 
with foreign members, at each meeting. 

The meeting will be held next year at Ipswich, under 
the presidency of Sir Douglas Galton, K.C.B., F.R.S 
Liverpool will be the place of meeting in 1896. The 
association was invited to meet in Toronto in 1897, but 
as arrangements are never made more than two years in 
advance, nothing definitely could be settled in the 
matter. There was a strong fecling, however, in favoui 
of accepting the invitation when the proper time arrives 
for doing so. 

The University testified to its interest in the welfar 
of science by conferring the degree of D.C.L. donor? 
caus on the following eyinent foreign investigators 
present at the mecting:—Prof. Edouard Van Beneden, 
Prof. Ludwig Boltzmann, Dr. E. Chauveau, Prof. 
Cornu, Prof. Theodor W. Engelmann, Prof. Wilhelm 
Forster, Prof. C. Friedel, Prof. L. Hermann, Prof 
Gosta Mittag-Lefiler, Prof. 5. P. Langley, Prof. G. 
(Juincke, Prof. E. Strasburger. The degrees were con 
ferred by the Vice-Chancellor, and the Latin oration wa 
delivered by Prof. Goudy. The following brief notes 
show the character of the recipients’ chief researches : 

Edouard Van Beneden, Professor of Zoology and Com: 
parative Anatomy, has not only contributed a long serie 
of memoirs on the structure of various Invertebrata to 
the literature of zoological science, but has especia 
gained the highest recognition and esteem for his work 
on the microscopic details of the process of fertilisation 
in relation to karyokinesis and cell-structure. His 1 
vestigations on this process in Ascaris megalocephals 
form the starting-point of recent theories and researches 
on the subject of the partition of the nuclear matter 
the splitting of the chromosomes in spermatozoon and 
ovum and in the fertilised egg. In addition to these tn 
vestivations, Prof. Van Beneden’s researches on the 
formation of the blastoderm in the rabbit and the by 
have been of the greatest importance, and are cited 1 
all modern treatises as classical. Recently, Prof. Van 
Beneden has occupied himself largely with the study al 
Anthozoa (especially Cerianthus and its larva Arachi- 
nactis ,and has arrived at most important conclusions 
as to the relationship of these forms 10 the Vertebrata. 

Ludwig Boltzinann was born in Vienna in 1844, and 1s 
now Professor of Theoretical Physics in the University 
there. lis first paper was on the distribution of electricity 
on a sphere and cylinder, and his second one on the 
mechanical significance of the second law of Thermo: 
dynamics. His subsequent papers are too numerous to” 
mention in detail, and have been published principally 
by the Academy of Science at Vienna, and recently at 
Munich. ‘he most important of these treat of the steady 
state of kinetic energy in gas molecules and its con- 
nection with the second law of Thermodynamics, of the 
specitic inductive capacity of solids and gases, and 

other thermodynamic and electromagnetic subjects. 
Along with Clausius and Maxwell, he is a founder of 
the kinetic theory of gases, especially in its more com 
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plicated aspects and in its connections with the second 
law of Thermodynamics. Recently be has devoted 
himself to popularising Maxwell’s electromagnetic 
theory in Germany. 

French physiologists are represented by Prof. Chauveau 
of Paris. Two only of his achievements need be mentioned 
—his investigations of the movement of the heart, 
conceived in the saine spirit, and pursued with the 
same desire to search out the secrets of nature that 
animated our own Harvey; and secondly, his inquiries as 
to the nature of the process by which infectious diseases 
are communicated from one individual to another. It 
would be difficult to estimate which of these is most 
worthy of our admiration, for whereas the first were ex- 
periments of light, the others were experiments of fruit, 
and served, with those of Pasteur and our own Lister, 
as the foundations of a new science—that of Bacteriology 
—pregnant with promise for the future welfare of man- 
kind. ; 

M. Cornu, Professor of Physics at the Ecole Poly- 
technique, Paris, is renowned for his numerous experi- 
mental researches. His investigations on the velocity of 
light carned for him a high place among exper.menters 
twenty vears ago, and his work on the ultra-violet part 
of the solar spectrum is still the standard of reference. 
The telluric spectrum also, and the spectrum of hydrogen, 
have engaged his attention, as well as various problems in 
astronomical physics. 
been confined to optical physics, one of the most im- 
portant of them being concerned with the determination 
of the density of the earth. He was elected a Foreign 
Member of the Royal Society in 1884, and received the 
Rumford medal in 1878. 

The carecr of Prof. Engelmann of Utrecht as an in- 
vestigator has been very fruitful. His work, like that 
of llermann, has related to the very Jr7ucifza of physio- 
logy—to those vital endowments which are common to 
ourselves and to organisms of the simplest structure. 
These he has studied with a view to the eventual solution 
of the most elementary, yet the most difficult, problems 
which living nature presents to the investigator. 

Prof. W, Forster, the Director of the Observatory of 
Berlin University, is well known for his great activity in 


furthering astronomical inquiry, both in the institution | 


under his charge and elsewhere. (uite recently he suc- 
ceeded in establishing an ]nternationa] Bureau for under- 
taking and conducting astronomical computations. He 
has also played an important part in the work of the 
Geodetic Union. Most of his earliest work belongs to 
geodesy, a number of carefully-made pendulum observa- 
tions calling for special mention. By directing attention 
to luminous clouds, and pointing out the importance of 
photographing and accurately observing them, he has 
done a service which will lead to results interesting alike 
to astronomers and meteorologists. His astronomical 


works, though not numerous, are such as add to his | 


renown, and, with his yare and active administrative 
faculty, they single him out as well deserving the honour 
done to him. 

Prof. Friedel, the eminent occupier of the chair of 
Organic Chemistry at the Paris Sorbonne, and one of 
the six members of the Chemistry Section of the Paris 
Academy of Sciences, has carried out numerous tnvesti- 
gations of the highest value. His first work was on the 
relations between thermo-clectric properties and crystal- 
line form, but his chief researches relate to organic com- 
pounds, in the synthesis of which he has been very 
successful. A few of his carlier papers refer to the 
artificial production of minerals, and he has made some 
important contributions to the inorganic side of 
chemistry. 

The name of Prof. Hermann of Kénigsberg is familiar 
to students of physiology in all parts of the world, as the 
author of a general treatise on the subject which has been 
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translated into every European language. He is also the 
author of several monographs on special subjects, and of 
innumerable smaller papers, in each of which some per- 
manent additions to knowledge are recorded. His investi- 
gation of the chemical processes which are concerned in 
muscular contraction, published a quarter of a century 
ago, and his more recent inquiries as to the clectrical 
concomitants of these processes, constitute the founda- 
tion of what Physiology is as yet able to teach on these 
difficult but fundamental questions. 

It was at the Allegheny Observatory, Pennsylvania, 
that Prof. S. P. Langley began his investigations in solar 
physics, which have resulted in so great an extension of 
our knowledge in this direction. About 1878 he turned his 
attention to the question of solar radiation. Finding the 
thermopile quite inadequate for the work he had under- 
taken, he was led to invent his now well-known bolometer, 
with which instrument he has since carried out some very 
important investigations. After the death of Prof. Henry, 
| he was offered the position of Assistant Secretary of the 
Smithsonian Institution by Prof. Baird. He removed to 
Washington, but for a time continued to carry on his 
work at Allegheny. <A few years ago, however, he built 
a small astro-physical observatory on the grounds of the 
Smithsonian Institution, and he has there continued and 
extended his work on the infra-red spectrum of the sun. 

All mathematicians are familiar with the name of 
Gosta Mittag-Leffler, Professor of Pure Mathematics in 
| Stockholm University. He is the editor of the authori- 
| tative journal Acta .Warthematica, devoted to the extension 
of mathematical knowledge. His work in pure mathe- 
matics has been of a very varied character, the most 
noteworthy, perhaps, being concerned with linear 
differential equations and their integration, and with the 
theory of the unilorm functions of a variable. 

The Royal Society elected Prof. Georg Quincke of 
Heidelberg as a Foreign Member in 1879, for his re- 
searches in physics. He is one of the veterans of 
science, his first paper having been published so long 
ago as 1856. All branches of physics have been bene- 
fited by his careful experimentation and acute reasoning. 
Few workers, indeed, can claim to have added so much 
as he to our knowledge of physical laws, or to have 
studied natural phenomena in a more comprehensive 
| and profound manner. His researches on capillarity, 
| 
| 
| 


carried on thirty-seven years ago, led up tothe important 
work in which he showed that the movements of ama:bae 
| and protoplasm can be fully explained by physical laws. 
Prof. Strasburger is Professor of Botany in the Uni- 
versity of Bonn, having previously been Professor in the 
University of Jena. He is a Foreign Member of the 
Royal Society. Having made his mark in Mor- 
phology by his monumental work on the Gymno- 
sperms (“ Die Coniferen und Gnetaccen,” 1872), he has 
since chiefly devoted himsclf to the study and investiga- 
tion of the nucleus of the cell, with special reference to 
the reproductive processes of plants in their connection 
with the phenomena of heredity. His researches fill 
several volumes, such as “ Zellbildung und Zelltheilung,” 
“ Angiospermen und Gymnospermen,” “ Unters. ueb. d. 
Befruchtungsyorgang,” and his recent “ Histologische 
Beitrige.” It is not too much to say that to Prof. Stras- 
burger’s researches is due nearly the whole of our present 
knowledge of the processes of cell-division in plants. 


SECT LON: 
PHYSIOLOGY. 


ADDREsS LY Pror. E. A. SCHAFER, 
PRESIDENT OF THE SECTION, 


OPENING ToS 

BEFORE beginning the sulject matter of my address I had 
conceived it to be necessary, appearing before you as we do as 
a new Section, to offer some sort of apology for our presence. 
But, on looking up the history of the Association, I tind that 
; ™y task is somewhat different. If I have any apology to offer 
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at all it is that the Section of Physiology has ceased to appear 
for mapy years. 

The British Association was founded at York in 1831; and 
at the subsequent meeting, which was held in this very city of 
Oxfor}, amongst other Sections which were established, was 
one for Anat my and Physiology. Now, when we consult the 
recor is of this Section we are struck with the fact that Medicine 
early shews a marke preponilerance. ‘Yhus, in 1833 a 
physician is selected as President for the Section, with two 
surgeons as secretaries: one of them, be it noted, being Mr. 
Page". This preponderance soon came to be recognised in the 
dessgnation of the Section, for in 1835 we find it entitled 
Section E, Anatomy and Medicine. 

-\s time went on the interests of medical men became 
gradual y more absorbed in the rapidly growing British Medical 
Association ; and in 1841 the medical title was dropped, and 
the Section came to be called simply Physiology, which title it 
retainel until 1847. Under that designation the Section has 
now been revived. 

The fact that Physiology as a separate section in this 
Association was allowed to lapse for so iong a period is not 
remarkable when we remember that during the first half of this 
period Physiology as a science was practically non-existent in 
this country. The teachers of Physiology were, almost without 
exception, praetising physicians and surgeons, and even when a 
professor was expected to devote the whole of his time to the 
teaching of Physiology he was not expected to devote part of 
that time to the prosecution of physiological research. ] uring 
all these years, from 1833 to 1847, we do not find amongst the 
officers of the Section any actual working physiologists. Most 
of the officers were distinguished medical men, with an anato- 
mist here and there amongst them. Far he it from me to say 
that there was no actual work being done in Physiology at this 
time ; for Charles Bell and Marshall Hall were engaged in 
elucidating the functions of the nervous system ; whilst Bowman, 
Wharton Jones, and others were producing good and permanent 
work in various other departments of Physiology. Their 
labours, however, were isolated, and formed but oase3 in the 
Sahara of neglect into which the pursuit of Physiology had 
fallen in this country; and this during a period when it was 
being pursued with signal success and activity both in Germany 
and France. 

After 1847 a revival of Physiology began to manifest itself 
even here; and this was followed by the establishwent, from 
time to time, of a sub-section to Second D, which was devoted 
to Physiology, and had a special President. Whether, how- 
ever, Owiny to their suhordinate character, or from some other 
reason, these sub-sections had not usually any great measure of 
success, and for the last twelve years they have been wholly 
dropped. During that peiiod Physiology has only twice been 
represented in the chair of Section 1), and has usually bad no 
secretarial representation. “Phis decadence of Physiology in the 
British Association during the last eleven or twelve years is the 
more remarkable because it is obviously not due to any want of 
outside activily in regard to the subject ; for during this period 
we find an extraordinary revival of interest in physiological 
tescarel, a revival which in its most active stage dates from 
about twenty-five years ago, but still some twenty or thirty 
years later than the corresponding revival in Vrance and 
Gernany. 1 have taken the trouble to prepare a list of 
pron inent physiological workers who flourished during the 
thirty year) prior to 1870. My list comprises, in all, thirty. 
Of ese four are Inglish, five French, and twenty-one German 
or Dare. Of the four English working physiologists not 
one ty a teacher of Physiology. Of the five French and twenty: 
ope German all are recognised teachers. It was not, iu fact, 
ontil a came to be under-too! that teaching and work in 
Vhys logy, af in all bran hes of science, ought in the main, to 
be wt cewful, to go hand in hand, that the science had any 
pi@ibiity of revival, 

Let up glance fora moment at the history of the revival of 
Thysemyy in this country as compared with its revival in 
Germany. In cach country the revival may be said to have 
been ‘argely due to the influence of one teacher, In (rermany 
the eweher wat Johanne. Mi ‘ler; in this country, William 


Sie pe. hth of these remarkable men were pupils of 
K ff! whe wa profeser of Anatomy ant Physiology in 
herin’ ntl 1533. Tr as stated reyarding Ku lolphi that “he 


way an enemy to su jective speculation in biological science : 
he lov el on the vo called philosophy as mistaken anil (utile in 
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its application to the phenomena of the animal economy, and _ 
based his physiology chiefly, and perhaps rather exclusively, on 
the study of the animal structure.” The influeace of Rudolphi H 
is apparent in both Muller and Sharpey. 

Muller was born in rSor, Sharpey in 1$02 ; they were therefore 
of about the same age. But Muller’s scientific and intellectual 
development was more rapid than that of his contemporary. 
Thus we find that already in 1826, when he was but twenty-five 
years old, Muller attained so great a reputation as to be made 
Professor lxtraordinary in the University of Bonn; and before 
very long he was promoted ta the grade of Ordinary Professor 
there. In 1833, whilst still a young man, he was called to the 
chair of Anatomy and Physiology at Berlin, which had just 
become vacant by the death of his master and friend, Kudolphi. 
Sharpey, on the other hand, occupied himself until 1829 with 
perfecting both his general and his special anatomieal education. 
It was not until 1830 that he published his frst essay in 
anatomical and physiological research entitled ‘* On a Peculiar 
Motion excited in Fluids by the Surfaces of Certain Animals ” 
—observations which were preliminary to the discovery of the 
existence of cilia in vertebrates. And it was not until ($36 
that he was ealled to the newly instituted professorship of 
-\natomy and Physiology in University Colleze, London, which 
he fAlled for so many years with such signal success. Both of 
these distinguished men owed, there is no doubt, their success 
as teachers of Physiology to their early anatomical training. 
The general anatomical bent of Johannes Muller is evidenced 
by the fact of his scientific work being turned so much in the 
direction of comparative Anatomy and Physiology. And 
Sharpey, although great, and deservedly great, as a teacher of 
Physiology, remained to his dying day, above all, an anatomist. 
Physiologists of this school are rare at the present day ; but it is 
probable that in some respects the progress of Physiology may 
suffer thereby, Helmholtz began his public career as professor 
of Anatomy ; but it would be unfair to attach too much weight 
to this particular incident in the case of so many-sided a man 
as the great Berlin Professor of Physie:. Nevertheless, the 
necessity of a close and careful training in Anatomy for those 
who are afterwards to work at or to teach Physiology is so 
important that I do not hesitate to say that the younger 
physiologists who negleet the study of Anatomy will find that 
lefore very tong they must abandon the pursuit of many byways 
of Physiology which might otherwise be followed up with 
manifest advantage. 

The influence of Johannes Miiller upon the revival of the 
pursuit of scientific Physiology in Germany, and indeed 
generally, cannot be over-estimated. We have only to look at 
the names and eminence of his pupils in order to recognise the 
immense influenee which his teaching has exerted upon the 
progress of Physiology ever since his time. Some of these 
pupils are still amongst us, others have joined the majority. 
But the pupils of these men, again, are now great names in 
many departments of our science, and through them we cannat 
fail to recognise the influence which was exerted by this truly 
great man. 

We may say the same in almost identical wards of William 
Sharpey. The practical pursuit of Physiology in this country 
has mainly radiated from the centre where Sharpey taught. 
Michael Foster was his pupil. The physiological investigations 
of Burdon-Sanderson were assisted and encouraged by him. 
Irom Sharpey, therefore, we may trace the rise of the great 
school of I'hysiology at Cambridge, and we have only to look 
at the magnificent laboratory which’ has been erected here to 
observe a monument of the influence of the same teacher. And 
there have emanated either directly from the physiological 
school established by Sharpey at University College, or 
indireetly from those at Cambridge and Oxford, many of the 
most aetive teachers and workers in l’hysiology in the kingdom, 

In these respects there is much in common between the re- 
vival of Physiology in Germany and inthis country. [nother re- 
speets, however, the two cases have been entirely under different 
conditions. There its revival, in common with that of science 
generally, has been assisted and stimulated by the active and 
beneficent co-operation of every German State. !lere, also, in 
common with seience generally, it has had to make its way 
against everv conceivable obstacle ; and almost without assist- 
ance, either moral or material, from the Government or from 
public bodies. But not only has it not met with assistance, 
there have been actual obstacles placed in the way of teaching 
and work in Vhysiology. Some have been unintentional, others 
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intentional. As an instance of the uniatentional may be 
mentioned the practice which has obtained in medical schools 
and on examining boards—a practice which, I am happy to say, 
is gradually being discarded—of appointing as teachers and 
examiners in Physiology men who may have a good general 
knowledge of the science, yet with whom it is not the business 
oftheir lives ; and who cannot, therefore, be expected to be as 
familiar with its details, and absorbed in its interests, as those 
who devote their entire time and attention to its pursuit. 

The more virulent opposition, in some measure, to science 
generally, but in the greatest measure to Physiology, appeared 
almost simultaneously with tbe active revival of the subject. 
This opposition, which has come to be known as the Anti-vivi- 
section Movement, but which might equally well be called the 
Anti-scientific Agitation, has hitherto met with no measure of 
success, except that it has to a certain extent hampered the full 
development of the science by diverting to its defence some of 
the energy which might be devoted to its pursnit. Indeed, the 
actual results of this unreasoning agitation furnish an illustration 
of the old-established principle that persecution of a good cause 
will in the long run tend towards its development and 
propagation. And in this case the chief results have been the 
following :— 

(1) The most immediate effect of the anti-vivisectionist attack 
was the establishment of the Physiological Society, which in the 
first instance was only a small gathering of working physiologists, 
who met to discuss measures of defence in a drawing-room in 
Queen Anne Street. This society, which had such a small be- 
ginning, is now large and important. Its doors are besieged 
by applicants for admission, although it is a necessity for such 
admission that the applicant be either a teacher of Physiology 
or a worker at Physiology, or both. Its numerical strength has 
grown from ten to fifteen to more than 150; and its numbers 
are every year increasing. And, besides the work which it has 
done in this country in promoting the interests of Physiology, 
and co-operation between English physiologists, it has succeeded 
in establishing a succession of triennial International Congresses 
of Physiology, which are amongst the most successful of such 
gatherings, and which bave been the means of bringing us into 
communication with the most prominent physiological workers 
and teachers oa the continent. 

(2) A second result of the agitation was the passing of the so- 
called Cruelty to Animals Act. This Act, which was intended 
to restrict the performance of experiments upon animals, was in 
ho sense called for, since it had been found by a Royal Com- 
mission that there was no evidence to show that there had been 
unnecessary experimentation upon animals, or any desire on the 
part of physiologists to neglect the use of anzsthetics. On the 
other hand, it is of inestimable advantage in that it gives the 
public a definite guarantee that the excesses of which physiolo- 
gists used to be freely accused are not possible. Such excesses 
never did actually occur; although, to believe all the publica- 
tions which have been issued by Anti-vivisectton Societies, one 
would come to the conclusion that a physiologist is a being who 
spends his whole time in torturing sensitive creatures, careless 
of the suffering which he may cause, or even of the scientific 
results which he may obtain. The fanatical supporters of the 
agitation would have you to believe that we are all neither more 
nor less than ‘‘ fiends” ; they cry with Ferdinand that ‘hell 
is empty and all the devils are here.” 

1 am told there was even a feeling of this sort in this Uni- 
versity at the time when it was proposed to establish the 
Wayneflete Vrofessorship of Physiology, and that an agitation 
was set on foot having for its object, first, the prevention of 
the establishment of such professorship; and secondly, that 
heing impossible, the prevention of the professor's practising 
physiology. The common-sense of the University stifled this 
agitation, and the more intimate acquaintance with physiologists, 
which has resulted from the establishment of the schonl, has 
been sufficient, I believe, to smother the little fire which was 
still left smouldering. 

(3) A third result of the Anti-vivisection Agitation was the 
establishment of the Association for the Advancement of Medicine 
by Research. This immediately followed a unanimous 
resolution of the International Medical Congress of 1881, affirm. 
ing the necessity of experiments uponanimals. To the ignorant 
accusation that physiological experiments had been and were of 
no use or influence in the advancement of medicine, the leaders 
of the profession unanimously affirmed that it is upon Physiology 
hat Medicine and Surgery are based, and that there can be no 
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real progress in those sciences without a corresponding progress 
in experimental Physiology and Pathology. The Association 
for the Advancement of Medicine by Research has been of the 
greatest possible value and assistance to Physiology in this 
country. It has shown physiologists that they have the great 
medical profession at their back, and it has acted as an im- 
partial and independent medium of communication between 
physiologists and the successive Secretaries of State, whose 
business it has been to administer the Act. 

(4) A fourth result of the attacks of the anti-vivisectionists 
has been, I may perhaps be permitted to believe, the re-estab- 
lishment of this Section of Physiology of the British Association. 
Those who were present at the meeting of the Association in 
Nottingham may have remarked that the gutters of that town 
were strewn with papers which had been forced upon the mem- 
hers of the Association by the anti-vivisectors of the place. 
This literature, which in a double sense may be termed ‘‘gutter 
literature,” teemed with flagrant misstatements, and with 
vicious calumnies, directed against physiologists, and especially 
called forth, 1] presume, by the fact that for the first time in the 
history of the British Association a physiologist was called upon 
to occupy the presidential chair. We may look upon the estab- 
lishment of this Section as the reply of the Association to the 
false witness which was borne against us at Nottingbam. 

But although a special section for Physiology has been re- 
established, it may not be advantageous that there should be one 
at every meeting of the Association, Physiology is above all 
thiogs a practical science. It requires laboratories and means 
of demonstration. Physiologists are rarely satisfied with the 
opportunity of hearing and reading papers, but require that, as 
much as possible, the actual methods of research employed 
should be capable of demonstration. By this 1 am not to be 
supposed to advocate the demonstration of experiments upon 
animals, for there are very many subjectsin Physiology which can 
be both worked at and illustrated in a manner involving in no 
sense whatever the word viviseciion. But in order that the 
methods should be shown, it is important to have the appliances 
of a laboratory at hand, and the Association frequently meets 
in towns which are not university towns, and have no labora- 
tories, in which, therefore, it would be difficult or impossible 
to arrange for,demonstrations of the sort that 1 am alludiag to. 
On this account we may well imitate the practice of the British 
Medical Association, which establishes a Section of Physiology 
only when its meetings are held in such a centre as is likely by 
the applicances which are to be found in that centre to render 
the Section useful and efficient. Tence, in recommending the 
establishment of a Physiological Section, it is expressly reserved 
that the Section shall be neld only at such future meetings as 
may seem to the council to be desirable. 

I will now invite you to consider with me one or 
two of the more obscure subjects in the range of 
Physiology, subjects which are, however creating a great, 
almost an absorbing, interest at the present moment The first 
of these subjects relates to the structure and function of every 
cell in the body. All are aware that the body of every animal 
and of every plant is made up of minnte corpuscles which are 
formed of protoplasm, and which contain in every case at least 
one nucleus. The protoplasm and the nucleus form the living 
substance of the cell. Other substances may be present, but 
they are, in a sense, outside the nucleus and protoplasm, not 
incorporated with their substance. Apart froma few detaiis 
relating to the structure of the nucleus, this was, unti) quite 
lately, practically all that we knew regarding the parts com- 
posing either the animal or the vegetable cell. There appears, 
however, to be yet another something which, although in point 
of size is of very insignificant dimensions, yet in point of func- 
tion may perhaps be looked upon as transcending in importance, 
in some respects, both the protoplasm and the nucleus. Not 
many years ago it was noticed by various observers that in 
certain specialised animal cells the protoplasm showed a ten- 
dency to radiate from or converge towards a particular point, 
and on further investigation it was found that at this point 
there was a minute particle. This observation, which began, 
as we have seen, upon specialised cells, was, after a little while, 
found to hold good for other and yct other cells, until, at the 
present time, we believe that in every cell of the animal or 
plant body such a particle exists Now, it may well be asked, 
why after all should so great importance be attached to this 
observation? To this it may be replied that, in the first place, 
it is of importance, because it shows conclusively that the 
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whole cell 1s not of a uniform nature, since there is this on® 
point within the cell that exerts a special attraction upon the 
test of tle cell-substance: and, indeed, on this account the 
particle has come to be termed the ‘‘attraction particle.” And 
inthe second place, because of the apparent universality of the 
occurrence of such a particle And, thirdly, because of the 
fact that one of the most important phenomena exhibited by 
the cell hinges upon the behaviour of this particle ; for it is 
found that before a cell or its nucleus divides this minute attrac- 
tion particle begins by itself dividing, and is, in fact, more 
commonly met with double than single. Nor is it until the 
two particles thus produced have evolved, cither from them- 
selves or from the substance of the protoplasm or nucleus, a 
system of communicating fibres, the so-called achromatic spindle, 
that those changes In the nucleus and protoplasm take place which 
produce the division and multiplication of the cell. This a/- 
fraction particle, which is also called the central particle or centro- 
some, has absorbed so great an interest that, shortasisits history, 
many papers have already been devoted mainly to it, the latest 
of these being an elaborate treatise of some 300 pages by Martin 
ITeidenhain. TJ shall not here attempt to follow out the details 
of all these researches, hut will he satisfied with putting before 
you the conclusion which Heidenhain has come to regarding this 
particle, viz. ‘that it is morphologically, physiologically, and 
chemically a structure sxi gerteris; not merely a separate portion 
of nucleus or of protoplasm, but an organ of the cell with 
definite functions, and baving a definite existence of its own.” 
Nevertheless, it is almost as minute an object as it is possible 
to conceive. [n a cell which is magnified a thousand diameters 
the central particle appears merely the size of a pin-point. 
Yet this almost infinitely small obdject exerts an extra- 
ordinary influence over the whole cell, however large (and the 
cell may be many thousand times its size); for it initiates and 
directs those processes which result in the multiplication of the 
cell, and indirectly, therefore, it is concerned in directing the 
general growth of the individual, and ultimately the propagation 
of the species. 

A former President of the Association took as the subject of 
his prestdential address what he was pleased to call the ‘‘ Next 
to Nothings.”” In considering this central particle, of the 
actual structure of which, and of its chemical constitution, we 
know at present hardly anything, we may surely regard it as a 
striking instance of the supreme importance of the '‘ next to 
nothing ” in Physiology. 

The other subjects to which I desire to draw your special 
attention relate to the physiology of certain organs the functions 
of which have always been extremely obscure, and which, 
although they differ greatly from one another in almost every 
point of structure, and presumably also in function, it has been 
usual to group together under the name of ductless glands. The 
name ‘‘gland” is given to such organs of the body as take 
materials from the hlood, and convey those materials in an 
altered or unaltered form, by a tube or duct, to a surface either 
internal or external, Such material is termed the secretion of 
the gland, and has for its ohject either the performing some 
function which is useful to the organism or the getting rid of 
material which would be detrimental if retained. In the case 
of the ductless lands there is nosuch possihility of pouring out 
mitertal produced hy the gland upon a surface, because these 
organs do not communicate with any surface bya duct; and 
whatever material they may furnish must therefore, if it is to 
reach the body generally, pass into the blood; that is to say, 
the blood on the one hand must furnish the materials for the 
secretion of the gland, and on the other hand it must 
take up those materials after they have been manu- 
faciured into sometbing else, and carry them away to other 
party ofthe holy. Now, in the case of a certain number of the 
ductless glanly there has not appeared to be any very great 
obscurity as to their function; for some of them seem very 
obvioutly to be devoted to the formation of corpuscles which 
are found within the blood 1 self, But with regard to others of 
thebe bolies it has not Intherta been patsible to find any special 
material in the blood which they have furnished to it, and our 
knowle Ige of them if derive | almost entirely from experiments, 
T will take the case of two of these to illustrate the vast in- 
flusnce whech small and almost disreyarded organs may exert | 
uj onthe whole economy. Tat in the first place I may be per- 
mitel ty point out what is indeed a self-evident statement, that 
thre 15 no part of the body which does not exert some intluence 
upon the rew. very “ingle poition of the holy is continually | 


NO. 1295 VOL. 50] 


WHAT ORE 


374 


[Aucust 23, 


1894 


taking materials from the blood, and furnishing to the blood 
otber materials which are formed within it, whether we call that 
portion which performs such functions a gland or not; and it is 
quite certain that the removal of any portion of the body would 
be followed by some permanent alteration in the blood were it 
not that other similar parts may by increased activity com- 
pensate for the alterations which the blood would other- 
wise undergo from the loss of any one such part. Take 
the case ol a limb. The changes which the blood under- 
goes in circulating through it affect the body generally through 
that fluid, for the composition of the blood becomes modified 
in traversing the limb. And not only is the body affected thus 
through the medium of the blood, but, by means of the nerves 
which pass to and from the limbs, the central nervous system is 
itself affected by the movements and alterations of various kinds 
which are proceeding in the muscles and other parts, and through 
the nervous system the whole organism must constantly he 
influenced from the limb. There is, however, no evidence that 
the removal of a limb or part of a limb permanently modifies 
either the condition of the blood or of the nervous system. Nor 
is such a result to be expected, for in this case there are other 
parts of the body possessing similar organs and performing 
similar functions, the increased activity of which may easily 
compensate for the loss which is sustained through removal of 
sucha part, 

But if we deal with an organ which is not multiple, but 
unique, and completely remove this from the body, it is easy to 
see that the case may be very different. This organ, like every 
other organ of the body, is continually taking from the blood some 
materials and giving up to it certain other materials. Now 
it is clear that its removal must make a permanent difference in 
the blood, and since the whole organism is remarkably sensitive 
to even slight changes in the composition of the circulating 
fluid, very marked results inay well follow the removal of such 
organ. And this is in fact found experimentally to be the case, 

It has long been known that extensive disease of the thyroid 
gland, a small reddish organ, weighing about one or two 
ounces, found at the front of the throat, is followed by exten- 
sive alterations in the nutrition of the body generally. The 
patient becomes swollen from the overloading of the connective 
tissues with a mucinous exudation; the nervous and muscular 
systems are seriously affected ; the power of generating heat is 
greatly modified; and the final result is, in the first instance, 
the pro tuction of a condition of semi-idiocy, ultimately followed, 
if the disease be extensive, by death. Precisely similar results 
have been found in animals, and in fact in man as well, to 
follow the complete removal of this body. Yet the weight of 
this organ is not more than one sixteen-hundredth part of 
the whole weight of the body ; and even this figure does not re- 
present the enormous influence which a relatively small organ 
can exert upon the general nutrition of the body ; for it is 
found that even if a minute part of the thyroid gland be left 
whilst the greater part is removed, the symptoms above 
enumerated do not supervene. Indeed, certain contradictory 
results which have been got by some observers after removal of 
the thyroid are explained by the fact that in some individuals 
there are minute detached particles of thyroid gland lying apart 
from the main organ ; and that after the latter has been re- 
moved these detached particles may sufficiently carry on the 
function of the organ in relation to the blood and the nervous 
system to prevent the superyention of the deleterious symptoms 
which usually occur after its removal, Tlere is, then, a notable 
instance of the enormous influence exerted by a ‘‘next (o 
nothing” upon the general organism. 

Another illustration may be given from these ductless glands. 
Tt was noticed in 1849 by a celebrated physician, Dr. Addison 
of Guy’s Hospital, that certain eases, accompanied by extreme 
debility, occurring in the human subject were associated with 
the appearance of peculiar bronzed patches on parts af the 
skin and mucous membranes ; and on post-mortem examina: 
tion of these cases, which always sooner or later have a fatal 
termination—and indeed sooner rather than later—he found the 
symptoms in question to be accompanied by disease and destruc- 
tion of the supra-renal capsules—small bodies which are placed 
close to the kidneys, but which, so far as we know, have no 
physioloyical connection with them. Now when experiments 
came to be directed upon these bodies in order to elucidate 
their functions, and especially to ebserve whether their injury or 
removal was accompanied in animals also by symptoms similar 
to those occurring in man as the result of disense, it was found 
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by Brown-Séquard that when these bodies are totally removed 
in any avimal the removal is speedily followed by a fata result. 
These experiments of Brown-Scquard’s were made in 1858, and 
at the time attracted some attention. They were repeated by 
other experimenters witb similar effects. But some of those 
who removed the supra-renal capsules obtained contrary results, 
and for many years the matter remained in an undecided con- 
dition. It was even supposed that the fatal results which were 
got by Brown-Séquard might be due to the shock of the 
operation or to the fact that the removal necessarily in- 
volves certain parts of the sympathetic nervous system, 
and were not necessarily due to the removal of th 
supra-renals. Recently, however, attention has been again 
directed to the subject, and the experiment of Brown-Scquard 
has beea repeated by Tizzoni(1$89) and by Abelous and Lang- 
lois (1891 to 1894) in various animals, viz. frogs, guinea-pigs, 
rabbits, and dogs. I have myself performed two confirmatory 
experiments in monkeys. The result of all these recent ob- 
servations is to show that the complete removal of the supra- 
renal capsules is not compatible with prolonged existence of 
life, and Abelous and Langlois have shown that it is accom: 
panied by an alteration in the blood, which renders that fluid 
poisonous to other animals. The contrary results which have 
been obtained by some investigators are apparently due to the 
fact that in certain cases there are, as with the thyroid body, 
small isolated portions of supra-renal substance (‘‘ accessory 
capsules,” as they arc sometimes called) which have not been 
noticed and removed at the time of the operation, and that 
these small portions of supra-rena] substance have served to 
maintain that proper relation between the blood and the gland 
which is sufficient to prevent the supervention of the symptoms 
in question. 

Now the weight of both supra-renal capsules taken together 
is not more than three drachms, and their weight, as compared 
with that of the whole body, is only as 1 to 6000 or less. The 
accessory supra-renal capsules which may he left after the 
removal of the main bodies probably do not originally weigh 
more than one-twentieth of the whole structure, and yet this 
minute proportion of material (a material, so far as we know, 
unique in the organism) is nevertheless sufficient to maintain the 
composition of the blood and the nutritive equilibrium of the 
body, and thus to prevent the necessarily fatal result of complete 
removal. 

Now it has heen found in the case of the thyroid gland that 
patients in which this structure has been so diseased that its 
function is serionsly interfered with, and animals in which it has 
been removed entirely, may he greatly benefited, if not 
indeed cured, by the inception, either subcutaneously or 
with food, of the thyroid glands of animals, or of the 
juice of such glands. Even where no affection of the 
thyroid can actually be detected, the exhibition of thyroid 
juice is frequently beneficial in certain conditions of the system, 
and it was noticed by Dr. Oliver, of Harrogate, that this 
is especially the case where there is a too marked constriction 
of the blood-vessels, the juice of this body tending in such 
cases to reduce the extreme tone of the vascular walls, which is 
the cause of this condition, Encouraged by this result, Dr. 
Oliver was led to examine the effects of other animal extracts, 
and among them that of extract of supra-renal capsule. The 
effect of this was precisely the reverse of that which he had got 
with the thyroid body, for he obtained evidence tending to 
show that in certain cases in man extract of supra-renal capsule 
can produce an zxerease of vascular tone and a diminution in 
the size of the arteries. Beyond this point, however, Dr. 
Oliver was unable to proceed by clinical experiment, and he 
accordingly came to my laboratory with the object of determin- 
ing the precise physiological effect of the active substance of the 
capsules. The results which were obtained show that there is 
present in both alcoholic and watery extracts of the gland a most 
potent physiological substance which when injected into the 
hody of an animal produces, even in minute doses, a remarkable 
effect upon certain parts of the nervous system, upon the muscular 
system, upon the heart, and upon the blood-vessels. If only as 
much as a grain by weight of supra-renal capsule be ex- 
tracted with alcohol, and if this alcoholic extract be allowed to 
dry, and then be redissolved in a little water or salt solution and 
injected into the blood of a dog, the results which are obtained, 
considering the minute amount of substance added to the blood, 
are certainly most extraordinary. The nervous centre which 
regulates the action of the heart is powerfully affected, so that 
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the heart either beats very slowly and weakly, or the auricles 
may even for a time stop beating altogether. If, however, these 
inhibitory influences be cut off by division of the vagi nerves, 
the effect of the poison upon the heart is ofan opposite character. 
There is great acceleration of the rate of the beat and a great 
increase of force. This is accompanied by a strongly marked 
influence upon the blood-vessels, and especially upon the arteri- 
oles. The walls of these are chiefly muscular, and the drug exerts 
so powerful an action upon this muscular tissue as to canse the 
calibre of the vessels to be almost obliterated. The heart being 
thus increased in force and accelerated, and the calibre of tbe 
vessels almost obliterated, the result is to raise the pressure of 
the blood within the arterial system to an enormous extent, so 
that from a blood-pressure which would be sufficient to balance 
a column of some four inches of mercury the pressure may rise 
so high as to be equal to a column of mercury of twelve or 
more inches, 

This result is obtained, as we have seen, by a very 
minute dose. We have to do here with a substance which 
is as potent, although in a different direction, as strychnia. 
Whether it is a useful substance formed by the supra-renals 
from materials furnished by the blood, and subsequently 


gradually used in the economy for the virtue of its 
action upon the circulatory system, or whether it is 
to be regarded as a poison, formed by the tissues 


during their activity and carried by the blood to the supra- 
renals, there to be rendered innocuous, we do not as yet 
certainly know. These are important points which must form 
the subject of further investigation. But, however this may be, 
it is clear that in this gland also we again meet with an instance 
of the physiological importance of what Sir Frederick Bramwell 
called the ‘‘ next to nothing.” 

I will give one more instance, taken this time from a gland 
which is provided with a duct. Until quite recently it might 
have been thought that there was nothing very obscure regard- 
ing the functions of the pancreas. The pancreas is a digestive 
gland which lies below and behind the stomach: it has a duet 
which carries its secretion into the beginning of the intestine, and 
that secretion acts powerfully upon all constituents of the food, 
digesting starch, meat, and fat. It was not supposed that the 
pancreas had any other function to perform. Animals can live 
without this secretion, and to a large extent can continue to 
digest and absorb their food much as before; for it has been 
possible to divert the secretion from the intestine ani to 
collect it at the surface of the body; and it is found 
these circumstances that, althongh the food is not 
quite so readily digested, nevertheless the animal does 
not materially suffer from the lack of the secretion. It was 
discovered, however, a few years ago (by v. Mering and 
Minkowski) that if, instead of merely diverting its secretion, 
the pancreas is bodily removed, the metabolic processes of the 
organism, and especially the metabolism of carbohydrates, are 
entirely deranged, the result being the production of permanent 
diabetes. Bunt if even a very small part of the gland is left 
within the body, the carhohydrate metabolism remains un- 
altered, and there is no diabetes. The small portion of the 
organ which has been allowed to remain (and whicb need not 
even be left in its proper place, but may be transplanted under the 
skin or elsewhere) is sufficient, by the exchanges which go on 
between it and the blood generally, to prevent those serious 
consequences to the composition of the blood, and the general 
constitntion of the body which result from the complete re- 
moval of this organ. Now, some years ago it was noticed hy 
Kuhne and Sheridan Lea that, besides its proper secretiog 
structure composed of tubular alveoli, lined by granule con- 
taining cells, there are highly vascular patcbes of peculiar 
epithelium-like cells scattered here and there in the sub- 
stance of the pancreas, which are wholly unconnected 
with the ducts and, so far as one can judge, with the 
secretion of the gland. We de not know anything what- 
ever about the function of these patches, although 
from their vascularity it is extremely probahle that they are not 
without importance physiologically, and it is tempting to con- 
jecture that itis these cells which are specially concerned in 
effecting that influence upon the metabolism of carbohydrates 
which experiment has shown to he peculiar to the pancreas. 

The lesson to be drawn from these results is clear. There is 
no organ of the body, however small, however seemingly un- 
important, which we can presume to neglect ; for it may be, as 
with the supra-renal capsules, the thyroid gland, and the pancreas, 
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that the balance of assimilation and nutrition, ups the proper 
maintenance of which the health of the whole organism imme- 
diately depends, hinges upon the integrity of such obscure 
structures ; and it isthe maintenance of this balance which con- 
stitutes health, its disturbanee, disease. Nor, on the other 
hand, dare we, as the investigation of the attraction-particle 
has shown, afford to disregard the most minute detail of struc- 
ture of the body. 
** Allis c mcenter’d in a life intense, 


Where not a beam, aor air, nor leaf is lost. 
Rut hath a part of being." 


PHYSICS POU MME IS RIT Fete SSO GALA OING 


FTIR the President's address on Thursday morning, Lord 
Kelvin opened the proceedings in Section A with an 
account of some preliminary experiments made by himself and 
Mr. Maclean oo the electrification of air by the subtraction of 
water from it. The subject is one in which Lord Kelvin has 
been for many years interested, and be commenced experiment- 
ing on itas far back as 1868. The nature of the results now 
obtained was illustrated by his insisting that the proper title of 
the paper was ‘‘ Preliminary experiments fo fad if subtraction 
of water from air electrifies it'’ (and not asin the Jou? na/— 
‘* Experiments frozing the electrification of air’’), Inthe pre- 
sent investigation a large U-tube wasused. One branch of this 
was filled with pumice-stone soaked in sulphuric acid ; the other 
was simply varnished inside and out. By means of a platinum 
wire touching the pumice, connection was made with a quadrant 
electrometer, A metal cylinder screened the tube from external 
influence. Air from an ordinary blow-pipe bellows was hlown 
through the tube steadily for an hour; and the electrometer 
showed an clectrification rising gradually to about nine volts 
positive. This shows that the passage of the air through the 
tube gave positive electricity to the acid, and therefore sent 
away the dried air electrified negatively. No such effect was 
observed when the pumice was moistened with water instead 
of sulphuric acid. The experiments are to be repeated with 
precautions to prevent any bubbling of the air through liquid 
mm the tube ; for it was observed that the strong positive electri- 
fication of the tube (when acid or caleium chloride was used) 
seemed to commence suddenly as soon as a gurgling sound, 
due to bubbling through free liquid, began to be heard. 
The authors have reversed the conditions, and have first dried air 
Ly passing itover sulphuric pumice, anI then passed it through 
a tube containing moistened pumice. The tube became 
negatively electrined, hut this may have been due to the 
negative electrification of the dry entering air. This experi- 
ment is to be repeated with dried and dis-electrified air. 
Lord Kelvin also deserihed certain preliminary experiments 
made by himsell and Mr, Galt with the object of comparing the 
discharge of a Leyden jar through different branches of a 
divided channel. he metallic part of the discharge channel 
was divided between two wires of conducting metal, each con- 
Sisting in part of atest-wire. Each of the two test-wires con- 
siste! of 51 cm. of platinum wire of 0006 cm. diameter and 
12 obms resistance stretched in a glass tube. One end was 
fixed to a solid brass mounting, and the other was attached toa 
fine spring carrying a light arm for multiplying the motion. 
The testing eflect was the heat developed in the test-wire by 
the discharye, as shown by the elongation, the amount of which 
wa meavured by a tracing on sooted paper carried by a drum. 
Tke wires to be tested were generally of the same length. 
Wen they were of the same material but of different diameters, 
the t "iny elongation showed, as might be expected, that the 
tes -wire in the braneh contaming the thicker wire was more 
heaie! than the other. With wires of various non-magnetic 
material, of the same resitances but different lengths and 
ame ers, the testing clongations were very nearly equal. In 
ene experiment two ¢ytal eopper wires were used, but ane 
of them was coiled into a helix; the testing elongation in this 
branch was lege than half of that in the straight branch. Lastly 
an tron wire wal comy are witha platinoid wire of equal resist- 
ance bat greater diameter, he Heating effect in the platinvid 
}ranch way nearly one-and-a half times as great as in the iron 
brinch Tht a interesting in relation to Lodge's experiments 
on a ternative paths, which were not decisive in showing any 


gener }enority of copper over iron of the same steady ohmic 
Tew are, Lut even showel a secming supetivrity of the iroa 
for eSeren’y in the discharge of a Leyden jar. 
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Prof. Oliver Lodge followed with a communication on 
‘*photo-electrie leakage.”’ It is known that a negative charge 
on an electrified surface escapes much more rapidly when the 
surface is illuminated with ultra-violet light (Ilallwach’s experi- 
ment). Prof. Lodge has investigated the rate of discharge fora 
number nf substances under positive as well as negative electrifi- 
cation, and in hydrogen as well as air. Te finds that when the 
inside of an electrified pewter-pot is illuminated, it does not 
leak ; but when the edge is illuminated, it leaks rapidly. Thus 
the leakage appears to be a matter of surface-tension, and not of 
potential. In the discussion which followed, Prof. S. P. 
Thompson stated that he had verified the statement made by 
Ilster and Geitl,that when the light is polarised the effect depends 
upon the plane of polarisation, the leakage being most rapid 
when the Fresnellian vibrations are in such a direction as to 
‘*chop into” the surface. lle has found an analogous difference 
in the action on selenium cells, 

Mr. G. IT. Bryan presented the second part of his report on 
the present state of knowledge in thermodynamics. In a 
lengthy and valuable paper he discusses the limitations to the 
law of distribution of energy in the kinetic theory. Ie deals 
primarily with the so-called Boaltzmann- Maxwell law of distri- 
bution of energy among the molecules ofa gas, which law forms 
the basis of the kinetic theory of gases. One of the main 
points kept in view has been to show, as far as possible, where 
to draw the line between dynamical systems which do, and 
dynamical systems which do not satisfy the Jaw in question. 
A great advance in the subject is due to the extension of the 
use of generalised co-ordinates, by which greater generality has 
been given to results, and the analysis has been much simpli- 
fied, as a comparison of Boltzmann's early papers with modern 
writings abundantly testihes. A further simplification has been 
effected by the extensive use of the Jacobian notation in this 
report, The report is divided into three sections. In Section 1}. 
the law is regarded in the aspect of a general dynamical 
theorem without reference to any particular applications, and 
without taking into account the effect of collisions. Section IT. 
treats of its application to a system of bodies colliding with one 
another indiseriminately, and partaking of the nature of gas 
molecules. Section III. deals briefly with certain researches 
relating to the connection between the Boltzmann-Maxwell law 
and the Theory of Probability, the Viriat Equation, and the 
Second Law of Thermodynamics, With regard to non-collid- 
ing systems (Section I.), it may be asserted that a large portion 
of nur progress has been made in, firstly, showing that Max- 
well’s demonstrations are faulty and unsatisfactory, and by 
subsequently discovering fresh methods of proof, which, while 
leading to the same general conclusions, show more clearly the 
limitations and e»nditions under which these conclusions hold 
gnod. ‘Test cases of Maxwell’s law are given, and also an: 
account of Mr. Culverwell’s criticism of the ‘‘ decisive ” test ease 
by which Lord Kelvin elaims to have effectually disposed of the 
law. 1 is urged that uniformity of nomenclature is most desit- 
able in this as in other branches of science, and henee that 
some definite understanding should be agreed on as to what 
precisely constitutes the Boltzmann-Maxwell law. The follow= 
ing statements are recommended :—(1) That the distribution of 
a large number of molecules or uther dynamical systems of the 
same or different kinds in which the coordinates (vy) and mo- 
menta (f) of each system are so arranged that the number of 
systems in the neighbourhood of any given state is propor 
tional to 
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A being the same for all the kinds of molecules nr systems, be 
ealled the Boltzmann-Maxwell distribution. (2) That the law 
which asserts the permanence of the Boltzmann-Maxwell dis- 
tribution in any particular case be called the Boltzmann-Max- 
welllaw, 3) That in future these names be not applied to 
any corallaries such ns that whieh asserts the equality of the 
average value of the squares into which the kinetic energy can 
be split up. ‘That corollary may be called Maxwell's law of 
partition of kinetic energy. 

Vhe proof of the Bultzmann-Maxwell law, an] the as- 
sumptions involved in it, may anw be regarded as lully saus- 
factory fur gascs whose molecules collide with one another taa 
certain extent at random, but in a medium in which the mole- 
eules can never escape from one another's influence the subject 
still presents very grave dililculties. P oe 

On Friday the Section held a joint meeting with Section G, 
at the headquarters of the latter in Keble Ila. The lirst sub- 
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ject of importance was a discussion on integrators, harmonic 
analysers and integraphs, and their application to physieal and 
engineering problems. A number of these were exhibited, both 
models and working instruments, some of the latter being beau- 
tiful specimens of Swiss workmanship. or the discussion an 
hour and a half had been allowed: of this the opener, Prof. 
Menrici, occupied the greater part, but did so to the entire 
satisfaction of his audience. ‘The subject had been discussed at 
previous meetings by Sir Frederick Dramwell at Brighton, and 
by the late Mr. Merrifield at Swansea ; Prof. Hele Shaw had also 
read a paper on the subject hefore the Institute of Civil 
Engineers. The first planimeter was invented by a Bavarian 
engineer named Hermann. 1t was lost sight of, but was sub- 
sequently reinvented in 1825 and 1826, and from it our present 
planimeters are derived. Amsler invented his instrument in 
1854, and first published an account of itin 1856. Planimeters 
may be classified in two ways. As Prof. Hele Shaw subse- 
quently remarked, it is natural for an engineer to classify instru- 
Ments with reference to their mechanical action, and thus 
planimeters may be divided into two classes, according as the 
wheel does or does not slip. Prof. Henrici prefers a classifica- 
tion depending upon the geometrical properties involved in the 
action of the instrament. A planimeter measures the area 
swept out by a line. ‘The length of the line may either be fixed 
or variable. Again, a line in a plane may either move or turn. 
To obtain general areas we have a choice of two combinations 
(for only special areas could be traced, e.g. by a line moving 
parallel to itself), The first class of planimeters depends upon 
the motion of a line which can both turn aod move parallel to 
itself, but which remains of fixed length. The line takes the 
form of a rod of fixed length, one end of which is jointed to 
another rod so as to move ona circle abont a fixed point (the 
pole), while the other end is provided with a tracing-point 
to be moved around the figure whose area is to be evalu- 
ated. These planimeters can only be used to integrate 
around closed curves. It does not matter where the 
wheel is placed along the rod, but its axis must be parallel to 
the axis of the rod. This introduces one of the most serious 
difficulties with which the maker has to contend. In Amsler’s 
planimeter the rod can only be used on one side, so that the 
error is always in the same direction; but an improved form 
was exhibited in which the rod ean beused on both sides, so that 
this error is eliminated. Then there is the slipping error. 
Maxwell drew attention to this, and was the first to propose 
an instrument in which there was no slipping at all. There are 
a number of planimeters in which the wheel, instead of rolling 
on the paper, rolls on a prepared surface. There is always some 
resistance to the motion of the wheel and counters, and this 
iocreases the slipping, The errorean be reduced toa minimum 
by diminishing as far as possible (1) the friction between the 
paper and the wheel(as by using a prepared surface) ; (2) the 
resistance to the motion of the wheel. In nsing the instrument 
we should also avoid getting the instrument in sucha position that 
the wheel has to move much at right angles to its own plane, 
for then the friction and slipping error is greatest. Amsler, in 
his first paper (1856), foreshadowed many improvements which 
have since been carried out ; and in his second paper (he only 
published two), he described a planimeter depending upon the 
action of a cylinder rolling on a sphere, in which there was no 
slipping. Maxwell suggested two forms of instrument in which 
slipping was altogether avoided ; but they were never made. 
Une second class of planimeters depends upon the motion of a 
line of variable length which moves without turning. They 
give the value of definite integrals between any fixed limits, and 
may be called integraphs. Instruments of this type have been 
devised by Lord Kelvm, Abdank-Abakanowitz, Vernon Boys, 
and Conradi. To engineers it is more important to be able to 
Integrate a curve than an expression ; and an integraph can give 
the integral of a curve as a curve. Lord Kelvin and Days 
have shown how instruments may be made to integrate a 
differential equation. The idea ot a harmonic analyser was 
given by Amsler in his first paper as early as 1856, but Lord 
Kelvin first actually constructed one. It has been of great 
service in analysing tidal motion ; butitis bulky, and cannot be 
catried about. Vrof. Henrici has devised two others, one of 
which will give five terms in the expansion according to Fourier’s 
theorem o} any curve. These analysers should prove of great 
use to engineer, and electricians, ¢.. in investigating the action 
of valve-gear and the behaviour of dynamos. In the discussion 
which folfowed, Prof. llele Shaw drew attention tothe latchet 
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planimeter as a most simple and efficient workshop instrument. 
Prof. Boys explained why it was so much more difficult to con- 
struct an instrument for differentiating than for integrating. An 
automatic differentiator appeared at present to be aa impossi- 
bility. A person can differentiate with a machine; but a 
machine cannot of itself well differentiate. It is of the very 
nature of an integraph to smooth over the irregularities of a 
curve; whereas a differentiator would exaggerate all the 
irregularities of a curve. 

Mr, Arnulph Mallock followed with a note on the behaviour 
of a rotating cylinder in a steady current. Lord Kelvin was in 
his best British Association form when discussing the resistance 
experienced by solids moving through fluids, As the time 
approached for Mr. Hiram S. Maxim’s paper on flight, the 
andienee grew to dimensions most easily explained by sup- 
posing that an experimental demonstration in Keble Ilall was 
expected. 

After Friday, on account of the large number of papers, the 
Section had to split up into two or three departments sitting 
simultaneously (and continuously, without any luncheon interval), 
Only the more important physical papers can be noticed here. 
On Saturday, Prof. Osborne Reynolds described and illustrated 
experimentally the successive stages in the motion of water pass- 
ing under gradually increasing pressure through a vertical tube 
constricted in the middle. At first the water leaves the con- 
striction in the form of a narrow, steady jet. As the pressure 
increases it fills the lower part of the tube, and eddies appear 
below the constriction ; but the motion is still steady. The 
third stage is that of turbulent motion. Finally, there is an 
appearance as of air-bubbles at the constriction, accompanied 
by a singing or hissing sound ; the water is oow boiling under 
diminished pressure. Prof. S. P. Langley gave an account of 
his recent researches on the infra-red spectrum to an andience 
most unwilling to allow him to stop, and rather impatient at 
the manner in which his lantern slides were exhibited. The 
President (Prof. Riicker) and Prof. Norman Lockyer heartily 
congratulated Prof. Langley on the magnificent success of his 
work, which will be fully described in a subsequent number of 
Nature. Dr. E. Pringsheim followed with an account of his 
new determination of the ratio of the specific heats of certain 

ases, 

The first paper on Monday was one by Dr. A. Schmidt, ona 
new analytical representation of terrestrial magnetism. Prof. 
Schuster followed with two papers : in one of these he examined 
a suggested explanation of the secular variation of terrestrial 
magnetism, and in the other he discussed the minimum current 
which could be observed in a galvanometer of given dimensions 
wound in various ways. Lord Rayleigh followed with three 
papers. 

In the first of these he described experiments made by him 
to determine the minimum current audible in the telephone. 
The estimates previously put forward vary widely : Preece gives 
G6 ~ 1o0* ampere; lait2 x 107}, and De la Rue 1x 10% 
ampere. Ferraris is the only experimenter who has given 
satisfactory details of his experimental methods ; he foun that 
the current diminished when the frequeocy increased, and that 
aminimum current of 5x 107" ampere was required at a fre- 
quency of 594. Ilis experiments were made with a make-and- 
break apparatus, which would give higher harmonics in addi- 
tion to the stated frequencies. In Lord Rayleizh’s experiments 
electromotive forces of the harmonic type were produced bythe 
revolution of a magnet in the neighbourhood of an inductor 
coil of known construction. The revolving magnet consisted 
of 2°§ cm. of clock-spring driven, windmill fashion, by air 
from an organ bellows. The maynetic moment of the magnet 
was deduced from observations with a magnetometer. lhe 
inductor coil was the one which had been used as the ‘‘sus- 
pended coil” in the determination of the electrc-chemical 
equivalent of silver, and it was placed with its centre vertically 
below that of the maznet. rom the known data the induce 1 
electromotive forces were caleulated. ‘The current was carried 
to a distant part of the house throngh leads, and was varied by 
introducing a resistance-box going up to 10,000 ohms; the 
adjustment of the sound could thus be made by the observer 
at the telephone. ‘Theory shows that the minimum 
current required in a telephone should be inversely as the 
square root of the resistance. Two telephones of the 
Bell unipolar type were used: the data given below refer 
to one which had a resistance of 70 ohms. When the 
magnet was driven at full speed the frequency was 307, and 
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the mimmum current observed was 3°0 | IO aniperes. 
In order to extend ‘he de’erminations to higher frequencies, 
recourse was had to magnetised tuning-forks vibrating with 
known ampljtudes. 
mum current was 7°0 107, 
630 it was 4°44 10 S amperes. 

was on the quantitative theory of the telephone. 


Lord Rayleigh’s second paper 
About this so 


little is known that even an attempt to determine the order of 


magn‘tite of the physical quantities involved is of great value. 
The method adopted is to consider first the case of an infinitely 
lor thin rod of iron, divided by a transverse cap, and 
enevmpassed by an infinite coaxial magnetising cail. 
He finds the force exerted across the gap by a periodic 
current, and then replaces one-half of the intinite rod 
by the plate of the telephone, and reduces the coil to 
she actual dimensions used in practice. The force in 
dynes exerted at the centre of the telephone plate is caleulated 

Ne equal to 17 - 10" C,, whereC is the current in amperes. 
liy actual experiment the force was found to be equal to 06 C. 
Experiment also showed that the displacement of the plate pro- 
duced by a current C was C .o'oS em. The amplitude of 
the m tion produced depends largely upon the relation between 
the frequency of the impressed vibration ani those natural 
to the plate. For the telephone in question, assuminy the 


plate to be clamped all round the edge, the frequency of 


the gravest symmetrical mode is caleulated to be about 991. On 
making the plate speak on its own account, the frequency found 
was 496. Asit is almust impossible to estimate the amplitude 
when the [requency of the force is near any of the free 
frequencies, the vibration number 256 is taken for calculation. 
At ths pitch the minimum recorded current is S°3 >. 107% 
amperes; and the amplitude corresponding to this is 
68 ~ to em. 
to the ear, so as to include 20 c.e. of air, it is shown that the 
condensation ‘in atmospheres’ produced is 1*4 x 10>. For 
higher frequencies than 512 the actual sensitiveness, in virtue 
al resonance, is greater than the value calculated by the above 
method, 

Prof. J. A. Ewing exhibited an apparatus for measuring 
small strains. The measurement of Young's modulus for con- 


siderable lengths of wires, as carrie] out in physical laboratories, | 


is an easy matter; but engineers have to investigate the be- 
havronr of short bars, and require an instrument which should 
be convenient and expeditious in use. 


Tnere is only a slight mechanical magnification of the extension, 


but hy means of a microscope forming part of the instrument, 
readings are made 10 t 109,000th of aninch, and the readings are 
calibrated by a simple device which forms part of the instru. | 


ment. Ifthe arms have the s1me coefficient of expansion as 
the material of bar, there is automatic compensation for chance 
ftelaperature. Difference readings were given for the exten- 
ions produced in a half-inch steel bar by twelve successive loads 


increasing cach time by halfa ton: these only varied between | 


10 4nd 10°7, The instrument is attached to the bar under 
cxamination in such a way as to measure strictly the a.x/a/ clon- 
anon. 
in parts of structures (e.g. members of railway bridges). 

Mr. 1°, G, Waily made an important and interesting com- 
munication on hysteresis in iron and steel in a rotating magnetic 
cll. Tt bas long been known that, up to the limits of ex- 
weriment, the value of hysteresis in an alternating magnetic 
eld increases continuously. Butit isa deduction from Prof. 
T wing's molecular theory of magnetism that in a rotating 
magnetic ficld the hy teresis should diminish at a high in- 
duct) n, or at least show a reduction in the rate of increase. 
The following experiment substantiates this deduction ina very 


complete m nner .—.\n electromagnet is rotated on bearings | 


concentric with the bore of its own pole-pieces, which were 
bored ut cylimtrically. In the polar cavity a finely-laminated 
érmature 18 Suspended between centres, and held by a 
paral 
Movement of the armature i: indicated by a beam of light re- 
eoed froma mirror onit. On rotating the magnet, the arma- 
re tend® to ratate with it by reavon of hysteresis. he motion 
heete | by the *pring, and the consequent deflection is pro- 
riewel to the instantaneous value of the hysteresis per 
cv n. ‘The curve of hysteresis and induction obtained 
ou Uke that in an alternating fell, rising very slowly 
tice, then mere rapully, but finally reaching a maximum and 
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With a frequency of 512 the mini- , 
and with a frequency of 


modulus of elasticity with change of temperature. 
Assuming the telephone to be applied ae 


In the instrument de- | 


cribed these ends are achieved without any sacriftee of accuracy. | 


lt is well adapted for the investigation of small strains | 


pring attached to the axle and to a fixed support. | 
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bending over. The fall is very rapid so far as the experiment: 
have been tried, shows no sign of becoming asymptotic, but 
runs straight towards the zero line. Soft iron and hard steel 
give the same results, the differences between them correspond- 
ing to their differences in the B H curve. The three states of 
molecular arrangement, which are the essential point of the 
molecular theory, are exactly reproduced in the hysteresis curve, 
This first stage of quasi-elastic movement gives a very small 
hysteresis value. The second stage of irregular molecul: 
groups and magnetic combinations gives a value approximate 
proportional to the induction ata steep inclination ; this extends 
tothe knee of the B/H curve. The third stage of approaching 
saturation gives a rapidly diminishing hysteresis when the 
molecular magnets are ranged in regular order along tines of 
force, and new combinations and irregular movements are p 
vented. Since the non-appearance of a correspondence betwe 
the B H curve and the hysteresis curve in alternating fields h 
been urged as an argument against the molecular theory of 
magnetism, this complete accord and verification of the deduc- 
tion previously made is important as giving powerful support to 
Prof. Ewing’s theory. 

Prof. 5. P, Thompson brietly explained how he had verified 
the magnetic analogues of well-known propositions respecting: 
optical images in plane mirrors. The experiments were mad 
by placing a magnetic pole in front of a sheet of iron, and in: 
vestigating the field by an exploring coil connected toa ballistic 
galvanometer. Prof. A. M. Mayer showed how beats anc 
beat-tones could be produced by two vibrating badies who 
frequencies of vibratiun are so great as to surpass the limit of 
audibility, Ile has also employed the transverse vibration of 
bars at various temperatures to determine the variation of the 


On Tuesday morning there was a joint meeting with Secti 
, to discuss theories of vision. Prof. Oliver Lodge showed 
experiments to illustrate Maxwell's theory of light. Electro 
magnetic waves produced by a small vibrator were allowed 
fall upon a detector placed inside a large copper “hat.” T 
detector consisted of a glass tube containing iron borings form= 
ing part of a circuit with a galvanometer. On account of i 
mode of action, this detector is called by Prof. Lodge 
‘“coherer.” Under the action of the waves its resistan 
diminishes and the galvanometer current increases. 1) 
coherer was used to demonstrate the reflection, refraction, 
polarisation of electromagnetic waves. The audience, whi 
filled every part of the large miuseun lecture-roon), repeatedly 
showed its warm appreciation of Prof. Lodge's beautiful expe 
ments, ITis electrical theory of vision may be briefly describ 

s a suggestion that light-waves do not directly produce t 
sensation of vision, but that their action (like that of t 
electromagnetic waves in these experiments) is a kind 
“trigger” action. 

In the subsequent Section-meeting, Principal Viriamu Jon 
gave the results of further determinations of resistance 
absolute measure by the Lorenz method. The apparatus hi 
previously been used to determine the absolute resistance 
mercury, and has now (with modifications ensuring still great 
accuracy) been employed to measure certain coils whose 
sistance in terms of the Cambridge Standards is knawn, 1 
also exhibited a new form of standard coil of law resistance. 

In the absence of Prof. J. J. Thomson, his paper on th 
velocity of the cathode rays was read by Prof. Fitzgerald. 
phosphorescence shown by glass in the neighbourhood of t 
eathode was ascribed by Crookes to the impact of charged mo 
cules driven off from the negative electrode. “The remarkably 
teresting experiments of Hertz and Lenard, which show th 
thin films of metal interposed between the cathode and t 
walls of the tube do not entirely stop the phosphorescence, hat 
led same physicists to doubt whether Crookes’ explanation 
the true one, and to regard the phosphorescence as being d 
toa kind of ultra-violet light. The view to which Lenard hi 
been led by his experiments—that the cathode rays are ethe 
waves—lemands the most careful consideration ; for if tt 
admitted, it follows that the cther must have a structure cith 
in time or space. <A magnet produces no effect upon ultr 
violet light unless this is passing through a refracting substance. 
Now these cathode rays are detlected by a magnet, so that on 
the above view it must follow that in the ether in a magnetic 
field there must either be some length with which the wave- 
length of the cathade rays is comparable, or else some time 
comparable with the period of vibration of these rays. Prof. 
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Thomson first proved by experiment that a magnet acts on the 
cathode rays through the whole of their course, and does not 
merely affect the place on the cathode at which they have their 
origin. He then proceeded to investigate the velocity with 


which the cathode rays travel, for it seemed that a know- | 


ledge of this velocity would enable us to discriminate 
between two views as to their nature. If they are ethereal 
waves, we should expect tliem to have a velocity comparable with 
that of light ; ifthey are caused by molecular streams, their 
velocity should be that of the molecules, which we should expect 
to bevery much smaller than that of light. The value found for 
the velocity of the cathode rays was 1°9 x 107 cm./sec., which is 
small compared with the velocity of the main discharge from the 
+ to the — electrode. It is much greater than the velocity 
of mean square of the molecules ; it agrees very nearly with the 
velocity which a negatively electrified atom of hydrogen would 
acquire under the influence of the potential fall which occurs at 
the cathode. 

On Wednesday, M. Cornu exhibited some brilliant optical 
experiments illustrating Babinet’s principle. Prof. W. Forster 
described the displacements of the rotational axis of the earth. 
His results had been deduced by investigating the results of 
6o0co determinations of latitude in various parts of the globe. 
The maximum amplitude amounts to nearly half a second, which 
corresponds to a motion of the pole amounting to 40 or 50 feet. 
It appears that we are now approaching a period of miuimum 
amplitude. 


CHEMISTRY AT THE BRITISH ASSOCIATION: 


“THE mecting of Section B at Oxford will be remembered as 

ene of quite exceptional interest. That portion of the 
President’s address urging upon the University fuller recogni- 
tion of the claims of science in their curriculum will doubtless 
have valuable results. Certain of the communications brought 
forward in the course of the meeting may be descrihed as epoch- 
making. The preseuce of a large number of eminent foreign 
chemists served further to render the proceedings memorable 
and attractive. 

The Committee for preparing an International Standard for 
the Analysis of Ironand Steel reported that their work was now 
completed, and that itis proposed toshortly deposit;tbe standards 
with the lioard of Trade, or with some other suitable authority 
where they will be at the public service. 

Prof. Clowes gave an account of his experiments on the pro- 
portions of carbonic acid in air which are extinctive to ‘lame, 
and which aretrrespirable. He finds that the flames of candles, 
oil, paraffin and alcohol are extinguished by air containing from 
13 to 16 per cent. of carbonic acid. The flame of coal-gas, 
however, required the presence of at least 33 per cent. of the 
extinctive gas, and the flame of hydrogen was not extinguished 
until the amount of carbonic acid in the air reached 58 per 
cent. Comparing his experiments with those of Mr, J. R. 
Wilson on the percentage of carbonic acid required to suffocate 
arabhit, Prof. Clowes coneludes that air, containing at least 
10 per cent. of carbonic acid more than is required to extinguish 
a candle flame, can be breathed with impunity. By taking ad- 
vatage of the extraordinary vitality of the hydrogen flame in 
presence of high proportions of carbonic acid, it is possible to 
maintain the flame of the composite safety-lamp (previously 
described by the author), after the oil flame has been extia- 
guished. 

Mr. Haldane concluded from some experiments he has made 
on the respirability of air containing carhonic acid, that the 
percentage of this gas, considered by Prof. Clowes to oe re- 
spirable, is too high. 

Much interest was shown in the successful experiments of Dr. 
Lobry de Bruyu, demonstrating the properties of free hydroxy- 
lamine, On heating a small amount in a test-tube, a sharp 
explosion took place. [Left exposed to air, it was shown by its 
action on iodised starch-paper to have become converted into 
Nitrous acid. In a series of test tubes its behaviour with various 
reagents was demonstrated. With potassium permanganate, 
and with chromic acid oxidation took place, accompanied by 
flame ; potassium bichromate produced an explosion. The 
anhydrous sulphates of copper and cobalt were reduced by the 
Substance. {free hydroxylamine was dissolved in anhydrous 
ether, and sodium added, hydrogen was evolved and the very 
explosive sodium compound of hydroxylamine produced. 
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' family,” as he expressed it. 


Chlorine and iodine were shown to act spontancously on 
hydroxylamine, producing inflammation. {t is of interest that 
hydroxylamine will dissolve many salts which are soluble in 
water, the order of solubility differing in the two solvents. 

Dr. Bernthstein described a new bacterium which occurs in 
milk, whose chief property is that of peptonising the caseine, 
thus forming a soluble compound, and rendering the milk trans- 
parent, and more readily digested. 

On Friday a discussion took place oa the behaviour of gases 
with regard to their electrification, and the influence of moisture 
on their combination. {t was opened by l’rof, J. J. Thomson, 
who exhibited some brilliant experiments illustrating the 
connection between chemical change and electrical discharge 
through gases. The gases were confined, under a pressure of 
about 100 mm. in glass bulbs which were placed in the centre 
of a coil of wire connecting the exterior of two Leyden jars, 
the interior coatings of which were connected with the two 
poles ofa Wimshurst machine. As each spark passes between 
the poles of the machine, a rapidly alternating current is set up 
in the coil, and hence by induction in the gas. In the case of 
oxygen it was found that the moist gas gives a vivid incan- 
descence, followed by ao afterglow or phosphorescence, on 
removing the bulb from the coil. With the dry gas, on the 
other hand, incanudescence does not take place. The incan- 
descence, can however, be started in the dry gas by a brush 
discharge, and if once started continues under the influence of 
the indueed current. With air the phenomenon is reversed ; 
damp air does not glow, dry air will. By making use of two 
coils in one of which was a beaker of fairly strong sulphuric 
acid, and in the other a bulb containing moist oxygen, the 
presence of the acid was shown to prevent the incandescence in 
the bulb, showing the conduetivity of the gas to be much 
greater than that of the acid. As the glow is only given in 
gases forming polymeric modifications, it is suggested by Prof. 
Thomson that the drops of water present may act as conductors 
causing the original molecules to dissociate. In the case of 
dry gases this preliminary dissociation can only be brought 
about by expenditure of a large amount of energy. Alcohol 
vapour will behave similarly to water, and it becomes of interest 
to study other solvents. 

Mr. Brereton Baker followed with some experiments on the 
influence of moisture on chemical substauces. Ife showed 
that ammovia and hydrochloric acid when dry do not combine. 
He also exhibited tubes containing dry sulphur trioxide and 
cupric oxide, and dry sulphur trioxide and lime, side by side 
without action upon one another, a kind of ‘‘chemical happy 
Ile concludes that the function of 
moisture is physical rather than chemical from the fact that on 
heating together a dry mixture of cupric oxide, carbon and 
oxygen, no aetion takes place. He has obtained analogous 
results to Prof. Thomson, by using semi-vacuous tubes, into 
one end of each of which a platinum wire is fused and which 
contain a small quantity of mercury. On shaking these tubes 
in a dark room incandescence takes place in those containing 
moist oxygen. This is less if nitrogen is present, and ceases if 
the gas is dry. {t was resolved in committee that Prof. 
Thomson’s and Mr. Baker’s papers should be published in full. 

Dr, Ewan read a paper on the rate of oxidation of phos- 
phorus, sulphur and aldehyde, a portion of which has already 
appeared in NATURE. The results obtained with aldehyde are 
free from the uncertainty produced by the correction for the 
changing rate of evaporation. When proper precautions are 
taken this reaction goes perfectly regularly at 20°, and its 
velocity is proportional to the product of the pressure of the 
aldehyde and the square root of the pressure of the oxygen. 
These results are most simply explained by assuming (in 
aecordance with Williamson’s theory), that the oxygen frst 
splits up to some small extent into atoms, and that these alone 
take part in the oxidation. 

In the discussion which followed the reading of these papers, 
Prof. Schuster spoke of the difficulty experienced in passing a 
discharge through mercury vapour, 

Prof. Pringsheim noted the importance of ascertaining the 
relation hetween the spectrum given by the discharge, and that 
of the after-glow in the gas. 

Mr. Vernon Ifarcourt remarked that Mr. Baker’s results 
show that the part played by water in these reactions is prob- 
ably unique, and is not shared by many, if any, other 
suhstances. 

With reference to the dissociation of molecules, Mr. Baker 
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pointed ont that the atoms 
combination independently of water, ¢.." in the decomposition 
of potassium chlorate, and in the combustion of carbon di- 
sulphide. Ife sugzeste} that the residual glow is due to the 
reformation of the original molecules. 

Prof. Fitzgerald drew attention to the high specific inductive 
capacity of water, and contended that Pref. Thomson's ex- 
planation of his results meant simply that in a large molecule 
the atoms can change places. 

The Presijent understood Prof. Thomson to hold that water 
was present in actual drops, and queried whether that could be 
so in the explosion of carbon monoxide, where a very high 
temperature is reached. 

Prof. Thomson, in his reply, seemed of opinion that minute 
drops might be present even in the case mentioned by Prof. 
Dixon. In conclusion he urged the desirability of the prepara- 
tion of pure compounds in the large laboratories of the 
country, which might be sent to the physicist for investigation. 

Trof. Ilartley then described some new methods of spectrum: 
analysis and some Bessemer flame spectra. t{e has found that 
if a mixture containing alkalies and alkaline earths be fused 
witb borax or silica, the alkalies are first yolatilised and give 
their characteristic spectra very clearly. lor obtaining spectra 
at high temperatures it has been found useful to heat the sub- 
stance in the oxy-hydrogen flame on a rod of kainite, pipe-clay, 
or dried alumina. The elements can be classified according to 
the type of spectrum given under these conditions. On vapour- 
ing alloys, those cons‘ituents which, when free, give band 
spectra, are found t> produce line spectra, ¢.g. silver, in an 
alloy of copper and silver, This is thought to be due to the 
difference between the vapour pressure of the clement when 
alloyed, and when in the free state. 

The spectrum of the Bessemer flame has been studied with 
special reference to tbe bands produced by manganese. 

Mr. J. W. Thomas read a paper on the chemistry of coal 
formation, in which he endeavours to trace the connection 
between the properties of a coal and the character of the vege- 
tation from which it probably originated. 

On Monday a large audience assembled to hear the an- 
nouncement by Lord Rayleigh and Prof. Ramsay of the 
existence of a new gas in the atmosphere. It appears that 
certain experiments of Cavendish pointed to the presence, in 
air, of some substance other than the gases with which we are 
familiar. Attention was recalled to this substance by the fact that 
the density of nitrogen obtaine! fiom atmospheric air differs by 
about § per cent. from the density of nitrogen obtained from 
other sources. It was found that if air (with excess of oxygen) 
be subjected to electric sparks, the resulting nitrous fumes 
absorbed by potash, and the excess of oxygen by alkahne 
pyrogallate, there remains a residue which is neither oxygen 
nor nitrogen, as can be seen from its spectrum. The same yas 
can he isolated by exposing nitrogen obtained from air to the 
action of magne-ium. As the magnesium gradually absorbs 
the nitrogen, the density of the residual gas gradually rises to 
nearly 20. The newly discovered substance constitutes nearly 
1 per cent. of the atmosphere, and gives a spectrum with a 
single blue line much more intense than a corresponding blue 
line tn the nitrogen spectrum. 

sir HI. I, Roscoe, in proposing a vote of congratulation on 
the discovery, spoke of the special intcrest which attached to it 
as being the outcome of a purely physical ohservation. 

Trof. Emerson Keynol ls noted the place which the new sub- 
stance, if at proved to be an clement, would occupy in Men- 
dev ef’s table among the platinum metals. 

ref. luoberts-.\usten suggested that this gas might be the one 
which 1 frequently foand as a residue among the gases extracted 
from steel. 

The Uresilent, in putting the vote of congratulation to the 
mectiog, drew attenuion to an observation made by Prof. Dewar, 
tat while a mixture of pure Iyjuefied oxygen and nitrogen 
farms a clear liquid, air in a similar state shows a turbidity. 
The President ugg tel that this turbidity night be due to the 
new ae, 

The question i 
Jimes tor Nuguet 
ceee ng turbidity does not anrount to 1 per cent. 
hye. 

The next commumeation wal by Urol M) Leod, on Schuler’s 
yellow mextiaron of arsenic. ‘This 1 produce a> a yellow 
sultima’l when pure artenic is heated in vacuy. "The substance 
ray ly cherees to the black modification, 
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discuwel by Prof. Dewar ina letter to the 
16, 1n which he states that the substance 
of the whole 
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Some very interesting experiments on the electrolysis of glass 
were described by Prof. Roberts-Austen. In conjunction with 
Mr. Stansfield he has found that if a bulb of soda-glass be filled 
with sodium amalgam and immersed in a vessel of mercury 
heated in a sand-bath to rather over 200°, on connecting the 
sodium amalgam and the mercury respectively with the terminals 
of a battery, sodium will pass from the amalgam through the 
glass into the mercury. At the end of the experiment the glass 
is unchanged. If lithium amalgam be substituted for the 
sodium amalgam, however, 2 certain percentage of lithium is 
found in the glass at the end of the experiment, sodium from 
the glass is driven into the mercury, and the glass is altered in 
appearance and frangibility. With potassium amalgam and 
soda-glass no change takes place. These phenomena are 
believed by Prof. Roberts-.\usten to depend on the relative 
atomic weights and consequent atomic volumes of the elements 
concerned, Jithium, having a smaller atomic volume than 
sodium, is able to follow in the galleries left by the atoms of 
the latter metal ; potassium, on the other hand, having an 
atomic volume greater than sndium, cannot force a passage. 
From the results he has obtained, using other amalgams, such 
as those of gold and copper and different kinds of glass, Prof. 
Roberts-Austen hopes to throw light on the formation of 
mineral veins in rocks which apparently have not undergone 
fusion. 

Mr. J. W. Rodger gave an account of the experiments which 
have been conducted by Prof. Thorpe and himself on the 
relations between the viscosity of liquids and_ their chemical 
nature, The method adopted allowed a rapid succession of 
experiments to be made on the same liquid, at different tem- 
peratures, In the case of the fatty acids and alcohols examined, 
evidence has been found of the existence of molecular aggre- 
gates. 

Dr, J. 1H. Gladstone described some experiments on the rate 
of progress of chemical change. The chief reaction investigated 
was that which takes place when platinum chloride and 
potassium iodide are mixed, resulting in the formation of the 
dark coloured iodide. This change begins rapidly, with no 
period of inertness or “reluctance.” Its completion is much 
retarded, however, by the presence of potassium chloride, A 
change which does require lime to attain a maximum rate i 
that which takes place when cuprous oxide is immersed in a 
solution of silver nitrate, the silver which is produced making 
its appearance only after some time. 

A similar change to the latter was described by 31. Paul 
Sabatier, in which litharge added to silver nitrate solution ts con- 
verted into the puce-coloured oxide of lead, with simultaneous 
deposition of silver. 

A paper was read by Mr. Vernon Llarcourt, in the name of 
the late Mr. Percy B. Lewis, on a new and very delicate method 
for determining the freezing points of very dilute solutions. 

Dr. M. Wildermann gave an account of experiments he had 
made with Mr, Lewis's apparatus, and said that they fully con- 
firmed the predictions of the Van't lloff Arrhenius theory. 

Mr. W. W., Randall described his apparatus for measuri 
the colour-tint of dilute solutions, llis experiments, instituted 
in order to determine whether dissociation takes place in dilu 
solutions, are of a qualitative character. At their commence 
ment he was not aware of the careful spectrometric work of Dr. 
wan on the same subject. 

Mr, Philip Uartog read a paper on the distinction hetweet 
compounds and homogencous miatures, a portion of whic 
recently appeared in a letter to Nature. Ile sbowed thal 
until lately there was no satisfactory experimental criterion for 
distinguishing easily between true compounds and such mixtures, 
but the recent work of Raoult showed that the freezing point o! 
a pure compound was always lowered, and its bailing point 
raised, by any admixture. a 

Prof, J. A. Wanklyn’s paper on new evidence as to the atomic 
weight of carbon was received with interest, though not with 
unanimous support, by the chemists present. By frachen aa 

Kussian petroleum the author has obtained hydrocarbons ©! 
constant boiling point, whose vapour densities point to their all 


containing carbon atoms of the weight 6. 


Dr. J. Bh. Cohen described a sinple form of apparatus for 
determining carbonic acid in the air, depending on the length 
of time required by the carbonic acid in a given volume of air to 
neutralise a known amount of standard lime solution insufficient 


to combine with all the carbonic acid present. a. 
“The Diffusion of 


Mr. A. V. Laurie contributed a paper on lifts 
‘The interest- 


very Dilute Solutions of Chlorine and Todine.” 
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ing result has been obtained that these elements in solution 
follow the law of gaseous diffusion, the chlorine diffusing twice 
as fast as the iodine. 

Prof, J. W. Briihl gave an account of his investigations on 
tautomerism. Ly determining the molecular dispersion of com- 
pounds, he has been able to obtain values which are indepen- 
dent of temperature, and thus he has arrived at a sure means of 
distinguishing between bolies containing the group IIC—C=O, 
or ‘‘keto” bodies, and those containing the group C=C(OlT), 
which he termed ‘‘enole” compounds. With simple ketones 
and di-ketones no tautomerism or change from the keto to the 
enole form was found to occur. Nor did it occur with the 
alkyl derivatives of ketonic acids; when, however, the alkyl 
was replaced by an acid radical in these cases, tautomerism 
occurred, The author had investigated derivatives of campho- 
carboxylic and of malonic and succinic acids, and found the 
above rule to hold good in these cases, although enolisation was 
found to depend not only on the number of negative groups 
present, but also on the position of these in the molecule, and on 
the simultaneous presence of alkyl groups, which latter some- 
times rendered the molecule more stable. An interesting com- 


pound had been obtained, namely, mono-brom-formyl 
camphor, which was a true ketone, and which was 
the only compound known in which the keto form of 


the formyl radical was present. In conclusion the assumption 
of Lahr, that ketonic compounds possess a ‘‘labile”’ consti- 
tution, was shown to be untenable, no continuous internal 
atomic movement being probable. In the case of benzene 
derivatives,on the other hand, such changes probably occur, and 
are termed by the author ‘‘ phasotropic.” 

Prof. E. Noelting read two papers entitled, respectively, ‘‘On 
Di-nitros Derivatives of the Aromatic Series,’’ and ‘‘On 
the Formation of Indazoles from Diazo-compounds.”’ Both 
papers dealt with compounds, which showed the dependence of 
stability on molecular grouping. 

Dr. Caro described the method of obtaining a new rhodamine, 
or pink colouring matter, by the interaction of chloral hydrate 
and an alkyl derivative of metamidophenol. A salt of a lenco 
base is formed, which latter on oxidation by ferric chloride 
gave a blue colouring matter. It was shown by experiment that 
on heating a solution of this blue compound in water it turned 
toa fine pink, owing to an intra-molecular change. 

A paper followed, by Des. G. G. Ifenderson and A. R. Ewing, 
on ‘* Tetrarsenites.” The sodium salt, which was prepared by 
adding arsenious oxide to acid sodium tartrate, was easily 
soluble in water, and might be conveniently used for hypo- 
dermic injections of arsenic. Other salts hac been prepared, 
and also a solution which probably contained the hypothetical 
tartrarsenious acid from which they were derived. 

Dr. J. B. Cohen read a paper on ‘‘ The Constitution of the Acid 
Amides,” in which he showed that these might be divided into 
two classes—those which formed compounds with silver and 
crystallised in needles or prisms, and those which did not form 
silver compounds and crystallised in plates. To account for 
these differences he fell back on lfantzsch’s theory of the 
stereo-isomerism of nitrogen compounds, and concluded that 
the amides contain a hydroxy] group. 

A short discussion followed the paper, in which Prof. Dun- 
stan quoted expcriments which he had made on the action of 
trichloride of phosphorus on acetamide, which did not bear out 
Dr. Cohen’s view of the constitution of the latter bady. 

Dr. Caro, however, did not consider Prof. Dunstan’s experi- 
ment conclusive. 

The report of the Committee on Isomeric Naphthalene 
Derivatives was read. Work had been done on chlor-sulphonic 
and brom sulphonic derivatives of naphthalene, and the results 
tended to confirm the previous conclusions of the investigators. 

The report of the Committee on the Action of Light upon 
Dyed Colours was read by the secretary, Prof. Ilummel. The 
colours experimented with this year were chiefly yellows. Of 
these by far the largest number, ranging [rom ‘‘ moderately 
fast” to ‘very fast,’”’ were to be found among the azo colours. 
The azoxy colours give good fast tints upon silk and cotton. 
The fastness of alizarin orange is probably greater than that 
exhibited by most other colours of the alizarin group. Very 
few fast yellows are derived from the natural colouring matters, 
The cultivation of weld, which yields the only fast and, at the 
same time, bright, natural yellows, is being gradually given up. 
It is fortunate then that efficient substitutes can be obtained from 
coal-tar, which, contrary to popular opinion, is the source from 
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which the greatest number of colours fast to light are derived 
at the present time. 

Dr. W. Meyerhoffer read a paper on ‘‘Certain Phenomena 
of Equilibrium during the Evaporation of Salt Solutions.” For 
a given mixture of salts in a saturated solution it was found 
that there existed a certain transition temperature above which 
double decomposition took place. Thus with a saturated solu- 
tion containing ammonium chloride and sodium nitrate, sodium 
chloride was formed above 6° C., while below that temperature 
no change took place. 


GEOLOGY AT THE BRITISH ASSOCIATION, 


O F the forty-three papers presented to Section C this year, com- 

paratively few are of lasting importance, geologists having 
apparently saved up their best work for presentation at Zurich, or 
else having exhausted themselves at the excellent and successful 
session of the previous year. The President’s address, contain- 
ing an excellent epitome of the recent progress of mineralogy, 
was rather fitted for quiet and thoughtful perusal than for reading 
to a mixed audience, but it will be looked back upon as one of 
the most valuable of the contributions to the forthcoming 
volume of Proceedings. It was followed up by only one paper 
dealing with pure mineralogy, that of Mr. H. A. Miers, on a 
new method of measuring crystals. The two fundamental laws 
of crystallography—namely, (1) the constancy of the angle in 
crystals of the same substance, and (2) the law of simple 
rational indices—seem to be violated by those crystals which 
are liable to irregular variations in their angles, or those which 
have the simple faces replaced by complicated ‘‘ vicinal ” planes. 
Both these anomalies are exhibited by potash- and ammonia- 
Brilliant and apparently perfect octahedra of these salts 
show large variations in the octahedron angle; other crystals 
show low vicinal planes in place of the octahedron faces, If 
it be true, as is supposed, that the octahedron angle varies in 
different crystals, it would be interesting to ascertain whether 
progressive variations can be traced during the growth of a 
single crystal, and whether some or all of the octahedron faces 
change their direction in space if the crystal be held fixed 
during growth. 

In order to solve this problem a new goniometer has been 
constructed, in which the crystal is fixed at the lower end of a 
vertical axis, so that it can be immersed in a liquid during 
measurement. This device is in reality an inversion of the 
ordinary goniometer with horizontal disc; the liquid is con- 
tained in a rectangular glass trough with parallel-piate sides; 
one side is placed rigidly perpendicular to the fixed collimator, 
and the other is perpendicular to the telescope, which is set at 
go” to the collimator. The trough is supported on a table 
which can be raised and lowered, so that the crystal caa be 
placed at any required depth in the liquid. If the liquid used 
be its own concentrated solution the crystal can be measured 
during growth, and the changes of angle, if any, can be 
observed at different stages. In order that it may be held 
rigidly, the crystal is mounted, when small, in a platinum clip, 
which it envelops as it grows larger. 

The results derived {rom the measurement of a large number 
of alum crystals are as follows :— 

(t) The faces of the regular octahedron are never developed 
upon alum growing from aqueous solution. 

(2) The reflecting planes (which are often very perfect) are 
those of a very flat triangular pyramid (triakis octahedron) 
which overlies each octahedron face. 

(3) Tbe three faces of this triangular pyramid may he very 
unequal in size. : 

(4) The triakis octahedron which replaces one octahedron 
may be different from that which replaces another octahedron 
face upon the same crystal. ; 

(5) During the growth of the crystal the reflecting planes 
change their mutual inclinations ; the triakis octahedron becomes 
in general more acute, #.<. deviates further from the octahedron 
which it replaces, as the crystal grows. 

(6) This change takes place not continuously, but fer saltunt, 
each reflecting plane becoming replaced by another which is 
inclined at a small angle (generally about three minutes) to it. 

(7) During growth the faces are always those of triakis octa- 
hedra; if, owing to rise of temperature, re-solution begins to 
take place, faces of icositetrahedra are developed. 

These observations prove that the growth of an alum crystal 
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expresses an ever-changing condition of equilibrium between 
the crystal and the mother liquor. It does not take place by the 
deposition of parallel plane layers ; new faces are constantly de- 
veloped: since these succeed one another fer saltum they 
doubtless obey the Iaw of rational indices, thouzh not that of 
simple vational iadices. From the mutual inclinations of these 
vicinal faces it is possible to calculate with absolute accuracy 
the aogle of the faces to which they symmetrically approximate. 
This anzle is found to be that of the regular octahedron 
zo 31]. The octahedron angle of alum is not, therefore, as 
appeared from the observations of Pfaff and Brauns, subject to 
any Vvarration. 

Mr. Howard Fox described a remarkable rock which occurs 
at Dinas [lead in Cornwall, between a greenstone and a slate, 
and apparently intruded wpon by the former. It has the com- 
position of albite felspar, with as much as 10 per cent. of soda, 
and is like the keratophyres in composition as well as in the 
possession of concretionary and spherulitic structures. The 
nodules and spherulites stand out as the rock weathers, and tbe 
latter are shown by the microscope to consist of blades of albite 
radiating round centres of cryptocrystalline material, On the 
other hand, the rock might belong to the altered sediments 
called adinoles, of which some, in the llarz, yield 7.5 per cent. 
of soda, and with this the field evidence and the presence 
of idiomorphic crystals of ferriferous carbonate appear to agree. 
Mr. W. W. Watts exhibited photographs of a stack of Keuper 
sandstone at the Peakstones, near Alton, Staffordshire, which, he 
claimed to have proved, owed its resisting power to tbe existence 
of almost vertical planes in the rock cemented by the deposit of 
barium sulphate. These planes strike along a prominent ridge 
between two valleys, and at the end of it is the projection of 
the Peakstones rock. Other cases in which basement beds of 
the Keuper sandstone are similarly cemented were quoted by 
the author. 

Amongst the papers dealing with Oxfordshire geology, that 
by Prof. Green demands attention first. Init he described the 
sections displayed at Fawler and Stonesfield, Shotover, Faring- 
don, Culham, and Swindon. The thinness of the Upper Lias at 
Fawler was remarked upon, and a curions case of contempo- 
raneous erosion in the Forest Marble described; the peculiar 
character of the iron-sands was explained by their having been 
deposited in a long strait, in which Faringdon was a sheltered 
bay, suited for the growth of the organisms which here make 
up almost the whole deposit. In the section at Culham, 
which shows Gault resting directly on Kimmeridge or Portland 
limestone, the denudation of the iron-sand was described as a 
local phenomenog, it being found in full force at another section 
hard by. The excavations at Stonesfeld, carried out by Mr. 
Walford, were the subject ofa report by him, in which he showed 
that abont 30 feet of limestone with clay scams, presenting 
on the whole the aspect of the great oolite, occurred bencath 
the ‘‘slate”’ bed. Ile intends to continue his excavations in 
orler to determine the relationship of these deposits to the 
Chipping Norton limestone and the Clypeus grit of the Oxford- 
shire Inferior Oolite. In another paper the same author points 
out that the terraced hill slopes occur in one geological line in 
Oxfordshire, the outcrop of a band of micaceous marl in the 
Middle Lias just below the ‘‘red rock bed.” The water pene- 
trates from aluve where the Upper Lias has heen stripped off by 
denu lation and filters through to the top of the clay of the 
maryariftatus zone, where it makes its escape. The saturated 
marls are continually creeping down hill, and, in doing so, give 
ri ¢ ty the terraces. 
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Prof. W. Boyd Dawkins endeavoured to trace the submerged | 
folds of palaozoic rocks under the mantle of newer formations in | 


Oxfordyhire, by means of the principle originally laid down by 
Godwin-.\isten and elaborated Ly Bertrand in recent papers, 
that the great pre-carboniferous folds form lines of weakness, 
along which the upper ¢kin of later rock wrinkles and cracks, 
The northern rim of the South Wales syncline, which contains 
the cnal-batin, wa’ traced eastwards through the Forest of 
Dean, the partially covered fields north of the Men- 
dip, through Gloucester, Blenheim, Kirtlington, (Quainton, 
Behop's Stortford, Braintree, and Colchester. From 
tht at 1s reatonable to infer that coalfiiclds will be found in the 
ca between this line and that from the Mendips to Ilythe. 


One © h the author claim! to have been discovered at Burford, 
ani be adviees that further investigation should be carried on, 
there @of in the neyghbourhaod, to set at rest the question 
wheter werkalle coal occur in this *yncline. Three other 
peper! by the same author dealt with evidence from borings. 
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The first drew attention to a seam of ooliticiron ore (grains of 
hydrated oxide embedded in calcium and iron carhonates) of 
himmeridgian age, met with at the Dover boring. The second 
dealt with the Perinian strata of the north of the Isle of Man, 
consisting of 913 feet of red Roth-liegende sandstone, fol lowed 
by 455 feet of calcareous conglomerates and breccias, which 
were correlated with the magnesian limestone; these rocks 
form a connecting link between those of Cumberland and North 
Ireland. The third communication described three borings in 
the north of the same island, one of which had penetrated 33 
fect of salt-bearing marls apparently at a greater depth than 
450 feet from the surfaces: the Triassic sandstones and saliferous 
marls again present another link between Carrickfergus and 
the English coast. <A paper by Prof. Bonney instituted a com. 
parison between the pebbles in the trias at Cannock and Bud- 
leigh Salterton, as a result of which he concluded that those of 
Budleigh must have come from tbe south-west, but that similar 
fragmental rocks fringed the ancient western land in localities 
far apart. 

Sir Archibald Geikie corroborated Heddle’s identification of 
the DPitchstone of Ilysgeir, an island about eightecn miles west 
of Eigg, with that of the latter island. This Java, which flowed 
into a river channel sloping from east to west, is exactly like 
that of the Scuir of Eigg, but unfortunately its base cannot 
be scen. The old river channel wonld be at least 20 miles 
long, with a fall of perhaps as much as 35 feet in a mile. 
Gravels containing masses of volcanic rocks (some of them pos- 
sibly thrown direct from volcanoes), with water-worn blocks 
of Torridon sandstone, grit, quartzite, and other rocks, rapidly 
thinning out or passing into fine tuff or volcanic mudstone, are 
to be found in the islands to the north of Iysgeir, interea- 
lated at various borizons in the bedded basalts, and have doubt- 
less been formed by the flooding and torrential action of 
contemporaneous rivers. 

A joint discussion on tbe plateau implements of Kent, 
held by Sections C and IJ, was opened by Prof. Rupert Jones, 
who agreed with Prof. Prestwich that the implements were of 
human origin aad dated back to an ancient time when the 
physical geography of the Weald was very different from its 
character to-day. Mr. Whitaker followed with a paper, 
which he stated that he did not consider the plateau pravels so 
ancient as had been supposed by other authors, but that part of 
the deposit, at any rate, was a residuum which had grown wher 
it stood, and is still growing, so that implements in it might be o} 
almost any age. Ife further stated that he could find no evi- 
dence to connect men with preglacial or even glacial times 
Amongst the other speakers were Mr, Montgomerie Bell, Sir 
John Evans, Dr. 11. Hicks, Prof, Boyd Dawkins, General Pitt 
Rivers, Sir lIenry Jloworth, Mr. Clement Reed, and Licut.- 
Colonel Godwin- Austen, 

The more important palzontological communications included 
Prof. Kupert Jones's eleventh report on Paleozoic Phyllopoda, 
Mr. Laurie’s second report on the Eurypterids of the Pentland 
recording the obtaining of a large amount of material from which 
important results are to be expected ; Dr. ‘Traquair’s pre 
liminary notice of a new fossil tish from the upper Old Red 
Sandstone of Elginshire ; Mr. Jefis’ descriptions of forms of 
Sanrian footprints from the Cheshire Trias, some of which were 
new, while apparently none of them could he referred to any 
known species of Labyrinthodont ; and Dr. Ilicks’s conclusion 
that the original home of the carliest forms of animal life wa 
atsome point in the Atlantic. Mr, Montagu Browne's th 
paper on Rhetic Vertebrata, in which teeth of ‘Saurichthyaa 
type were described in the same jaws as Labyrinthodont tee 
proving that the remains attributed to Saurichthys must 
assigned to Labyrinthodonts, Plesiosaurus, []ybodus, and Gy 
lepi-, also called attention (o remains of Rysostcus, Metoposaura 
or ‘T'rematosaurns (?), and Hinosanria, 

The consecration of Monday to pleistocenc geology has almost 
hecome an institution, probably because, although new facts ol 
consequence may not have been discovered within the year, 4 
least one new interpretation of them, or a new theory found 
on some of them, can always be relied upon, The day w 
opened by Mr. Bell’s report on the welland borings at Chapelha 
near Airdrie, which completely proved that there was now 
shelly clay to be found in the well or in borings in its immediat 
neighbourhood. Mr. Kendall followed with a report on the 
boulders examined and collected during the year. 

Dr. Hicks next endeavoured to prove that the stratified 
gravels, sands, and clay of the plateaux of Ifendon, Finchley, 
and Whetstone, which are covered by chalky boulder clay, had 


Aucust 23, 1894] 


been formed in a lake dammed to the east and west by ice in a 
moraine, a view which elicited considerable comment and 
disagreement from a numher of glacialists present. Prof. Blake 
described areas in the Harlech Mountains, some of which were 
floored by bare, ice-scratched rocks, side by side with others 
covered by thick drift deposits. Prof. Bonney, judging by the 
temperature at which glaciers now form in the Alps, came to 
the conclusion that a fall of 15° ta 20° F. would be quite 
sufficient to cause all the known glaciation in the northern 
hemisphere. Mr. E. P. Culverwell read a paper entitled ‘* An 
Examination of Croll’s and Ball’s Theory of Ice Ages and 
Genial Ages,” in which he stated that an appeal to figures con- 
clusively proved the inadequacy of the astronomical theory as 
at present formulated. By calculating the comparative solar 
heat of the high eccentricity winter of 199 days, and that of 
199 coldest days of the present winter, he showed that the 
isochimenals would be about 4” of latitude further south, and the 
isotherals more than 4° further north, then than now. In the 
‘venial age” the shifting would not be more than 24°. This 
cause he considers totally inadequate to account for glacial and 
genial ages, and therefore falls back on chaoges in physical 
geography for the former, and shift of the pole, or greater solar 
and terrestrial activity, for the latter. In the discussion Sir 
Robert Ball defended his position, but was further attacked by 
Prof. Fitzgerald and other speakers. 

Prof. Blake endeavoured to show that by the lowering of its 
centre of gravity asa whole the further end of an ice-sheet 
might be raised and carry boulders and detritus up a slope. 
The Rev. E. Jones presented the final report on the Elbolton 
Cave, stating that no palolithic remains had been found, 
and that the investigation was consequently abandoned. The 
preliminary work, however, in the Calf Hole Cave, near 
Skipton, was more hopeful, and already a hafted implement, 


made of a chisel-like tooth bedded in antler and mounted in | 


wood, had heen found. Ina short paper on the palzolithic 
section at Wolvercote, near Oxford, Mr. Montgomerie Bell 
described the section as follows: (1) a ‘‘northern drift” and 
subangular gravel resting in eroded hollows of the Oxford clay. 
(2) A river gravel containing shell seams, and in whose lowest 
bed palzolithic implements associated with mammoth, Cervus 
claphus, Bison priscus, &c., have been found. (3) A bed of 
peat containing the remains of local plants. (4) Sand, mud, 
and hail close the section. 
recorded by Mr. Bruce Foote from an old alluvium, through 
which the Sabarmati river in Guzerat bad cut a channel, vary- 
ing from 100 to 200 fect in depth. 

Dealing with questions of physical geology, Mr. Lobley tried 
to show that the contraction theory would not explain volcanoes 
and earthquakes. Dr. Tempest Anderson described three types 
of subsidences occurring in connection with volcanic rocks in 
Iceland ; the most common type was dueto a falling crust 
where the inner lava stream escaped, others were due to earth- 
quakes, and still others to faulting, probably caused by sub- 
sidence of a volcanic centre as a whole. Dr, Johnston-Lavis 
recorded his ohservations on the activity of Vesuvius during the 
year. Mr. De Rance reported in underground waters. Prof. 
Iferdman drew attention to the geological results flowing from 
his investigation of the bed of the Irish Sea. Prof. Sollas 
announced that arrangements were in progress for commencing 
the boring of a coral island. Prof. Ilennessy described the 
channels of streamlets in estuaries as possessing a section con- 
structed of two catenary curves, the only shape which gives a 
constant velocity whatever the depth of the stream ; and Sir H. 
Howorth passed a series of strictures on current geological 
nomenclature, with suggestions for its revision, which will 
doubtless receive the attention due to so high an authority in 
these matters. 

Mr. C. Davison’s report on earth tremors contained an account 
of the trial and modifications of Mr. WI. Darwin’s bifilar 
pendulum, and of the horizontal pendulum used at Nicolaiew ; 
then followed an elaborate analysis of the pulsations of the 
Greek earthquake of this year, showing how they spread to one 

;observatory after another, and were felt at Rome, Siena, 
Nicolaiew, Potsdam, Kew, and Birmingham. In his report 
on geological photographs, Mr. Jeffs stated that the collection 
now amounted to 1055, and that the time seemed to have 
arrived when it should be housed in some convenient and 
central position, alhough it was still necessary to add to the 
collection, so as to make it thoroughly representative of the 
whole country. A number of photographs were exhibited and 
slides from some of them displayed at the second conversazione. 
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IMOIBES.. 
M, Gustave Correau, a Correspondent of the Paris 
Academy, in the Section d‘Anatomie et Zoologie, died at 
aris on the roth inst. 


Mr. M. A. Ryesson has presented to the University of 
Chicago the Kyerson Physical Laboratory, built at a cost 
of 250,000 dollars. 


Tut International Congress of Applied Chemistry, which 
has just finished a session at Brussels, will hold its next meeting 
at Paris in 1896. 


Dr. D. F. OLrManns has been appointed Extraordinary 
Professor of Batany at the University of Freiburg-i. B. 


Tite Imperial Acclimatisation Society of Moscow has fouaded 
a botanical section for the purpose of collecting materials for a 
Flora of Russia. The co-operation is invited of all who are 
able to assist in this work. Communications should be 
addressed to the Director of the Polytechnic Museum, Moscow. 

Mr. H. W. UNTHANK informs us that while shore-hunting at 
Brightlingsea on Auzust 4, hz came upon a stranded Aurelia 
which exhibited a pentamerous instead of the usual tetramerous 
symmetry. The specimen is at present in the Brightlingsea 
Marine Laboratory of the Essex County Council. 


Mr. Frep N. Scotr, Assistant Professor of Rhetoric in 
the University of Michigan, has issued, in the form of a leaflet, 
a series of questions on the psychology of usage. Ile wishes 
to ascertain the origin of dislikes, especially of arbitrary, un- 
reasoning dislikes, fur certain words and phrases. He will be 
glad to send a copy to anyone who is interested in the subject 
and who will take the trouble to answer the questions. 


Tire annual general meeting of the Federated Institution of 


: Mining Engineers will be held in Newcastle-upon-Tyne, on 


Wednesday, September 5, in the Wood Memorial Hall of the 
North of England Institute of Mining and Mechanical 
Engineers. The papers down for reading are :—‘‘ The Stete- 
feldt Furnace,” by Mr. C. A. Stetefeldt ; '* Walling and Sink- 
ing simultaneously with the Galloway Scaffold,” by Mr. John 
Morison ; ‘‘ Timber Bridges and Viaducts,” by Mr. Morgan W. 
Davies; ‘‘Ixplosions in Nova Scotiaa Coal-mines,” by Mr. 
Edwin Gilpin, jun. ; and ‘‘ The Shaw Gas-tester for detectiog 
the Presence and Percentages of Fire-damp and Choke-damp 
in Coal-mines, &c.,” by Mr. Joseph R. Wilson. There will 
also be discussions on other papers, and various excursions. 


THE cholera epidemic is slowly spreading, especially in 
european Russia. Since tbe end of June, fifteeo new districts 
in Russia have been declared to be infected, making a total of 
about forty. In Austria-[fungary, in many towns situate on the 
Vistula, and in Belgium, the disease has extended, and a number 
of fatal cases have occurred in places in Northern llolland. 
The Local Government Board is keeping a close watch on the 
progress of the epidemic, and every precau:ion is being taken 
to prevent it from obtaining a foothold in this country. Some 
anxiety will be felt for a month or so, for during this period the 
risk of infection is greatest. The dismal weather we have been 
experiencing this sammer, though hardly conducive to pleasant 
holidays, has one redeeming feature, for it is decidedly unfavour- 
able to the development of a cholera epidemic. 


By the death of Dr. C. R. Alder Wright, at the end of last 
month, science lost a tireless and enthusiastic worker. Ile was 
educated at the Owens College, Manchester, and early showed 
an aptitude for scientific research. [Lis work extended over a 
large part of the domain of chemistry. It comprises, says the 
Chemical News, ‘investigations of simple substances, like 
hydriodic acid, and some of the most complex substances, like 
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the vegeto-alkaloids, upon which he laboured for many years 
—sometimes aloce, and sometimes in conjunction with 
Matthiessen and others. These researches deserve to be 
classical if any researches do, and they occupy an entire depart- 
ment of orzanic chemistry.” Another subject to which Dr. 
Wright devoted great attention was the determination of 
chemical afhnity in terms of electromotive force. The 
versatility of his genius is shown by the different subjects of 
his numerous papers. Isomeric terpenes, the smelting of iron 
in blast- furnaces, some points in chemical dynamics, and certain 
voltaic combinations, are a few of the subjects taken up by him. 
In tSSo he commenced a series of valuable communications to 
the Royal Society, on ‘' Ternary Alloys,’ and the seventh part 
of the series was tread before the Society at the beginning of 
last year. Thorough and conscientious in everything he under- 
took, Dr. Wright will always be regarded with esteem 
throughout the world of science. 


Tue Paris Société d'Encouragement pour I'Industrie 

Nationale is constantly giving evidence of its usefulness. The 
latest proof of this is to be found in the publication of a circular 
oo the ‘‘ Unification des Filetages et des Jauges de Tréfilerie.” 
The Society has had the question of a standard screw-pitch and 
wire-gauge in haod since the end of 1891. It was, however, 
only three months ago that a meeting was held for the purpose 
of discussing the various systems saggested, and at that meeting 
the scales expounded in the pamphlet before us were accepted. 
To secure uniformity in the manufacture of screw-threads, the 
Socicty proposes a system, to be known as the ‘* Systeme 
Francais,” in wbich the pitch increases in steps of half a milli- 
metre, from ascrew having a diameter of six millimetres and a 
pitch of one millimetre (No, 0) to one having a diameter of 148 
millimetres and a pitch of 10°5 millimetres (No. 19), The for- 
mula which, in this system, allows the diameter (D) correspond- 
ing to any pitch to be deduced is D — p(f +8) - 1°35 +13, 
where 7 is any pitch expressed on the adopted scale. By means 
of this, it is possible to extend the new system to screws of any 
diameter, and the number of the screw of which the diameter 
had been thus determined would be equal to the number of half- 
millimetres expressing the pitch, minus two. lor screws less 
than six millimetres in diameter the standard drawn up by M. 
Thury for the Socicté des Arts of Geneva is adopted. In ad- 
‘ition to promulgating these standards of screw construction, the 
Docicte d’-ncouragement has developed a decimal system of 
gauging wires. In this system, the numbers of the wires express 
their diameters in tenths of millimetres ; thus, a No. 7 wire has 
a diameter of o°'7 mm. Such a method of designating wires is 
as simple a> it is scientific. In France and other countries using 
metric standards, the introduction of the new system will be 
comparatively easy ; but we regret to say that in this land of 
complicated weights and measures, there is little hope of its 
awlopuon, 


Tite general sitting of the German and Austrian .\lpenverein 
way hell thy year in Munich from August § to rt. At the 
eal of the Congress several tours were conducted into the 
Bavanan and Aw trian highlands. The Congress was attended 
Ly more than 60co members, by delegates representing Alpine 
clulmy in other counries, by Bavarian Sta'e delegates, and 
others, Business matters were smoothly arranged, the Central 
Cemmittee showing an annual income of £9850, and in 

Sdition £5000 in hand. ‘There are now 214 local szctions of 
tt) Alpenverein, each of which pays a certain portion of the 
feet «f memberthip to the Central Committee and retains the 
re’ fer independent income and outlay. Gut of an unostenta- 
tio beginning, twenty-five years ago, has grown a club with a 
member hip ef over 31,000, and a many-sidel activity and 
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vigour of life promising a still greater future. The object of 
the Verein is to improve travelling in the Alps, and to increase 
our knowledge of them, Again, the management of the guides is 
entirely conducted by the Verein ; the guides being occasionally 
placed for a short course of training in some central town. The 
Munich section is the largest of the Alpenverein sections, and 
was therefore well able to entertain the members generously. The 
halls in which the great festival of the Congress was held on 
Thursday, the 9th inst., were decorated on a magnificent scale, 
An exhibition of maps and models was held in the Academy 
of Sciences. The relief of the Jungfrau Group, by Simon, 
modelled to a scale of 1:10,000, attracted great attention. The 
surest proof of the success of the Alpenverein in its efforts for 
Alpine travelling is its popularity among the mountain inhabit- 
ants. They honour it for the good it has done their wild 
country and for the intercourse it has opened up. Meanwhile 
the Alpenverein plays its part worthily in the wider arena ol 
science as journalist, cartographer, meteorologist, geologist, 
botanist, and all in no small measure. 


Dr. P. MIQUEL contributes to the Diatomiste an important 
paper on the re-establishment of the size of diatoms. This 
takes place, according to thisohserver, mainly by the activity of 
the nucleus. The protoplasm within a micro-frustule clothe 
itself with a thick extensible membrane, frees itself from the 
valves which imprison it, attains the normal size,and then secretes: 
a siliceous envelope. No process analogous to conjugation 
could be detected by Dr. Miquel in a vast number of obser- 
vations on many different species. lle proposes the abolition 
of the terms auxospore and sporangial frustule, as not expressing 
accurately any process which actually takes place in the multi 
plication of diatoms. 


Tite Department of Science and Art has issued the following 
list of successful candidates for National Scholarships, Royal 
Exhibitions, and Free Studentships, awarded upon tbe results 
of the May Examinations this year. National Scholarships for 
Mechanics—Arthur It, Barker, 23, fitter, Pontefract; Edward) 
R. Amor, 18, engineer apprentice, Devonport; John T 
Rieley, 25, science teacher, Birmingham ; Charles B. Brodigan, 
24, draugbtsman, London. National Scholarships for Chemistr! 
and Physics—Charles .A. West, 24, teacher, Tottenha 
Middlesex; William TI. White, 15, student, Ipswich ; Ila’ 
Dean, 17, student, Manchester; William C. Reynolds, 
pharmacist, London; John Lister, 18, student, Stockport 
National Scholarships for Biological subjects—Ernest Smith 
25, assistant teacher, I}uddersfeld ; Frank 11. Probert, 1% 
student, ].ondon. National Scholarships—George M. lussell 
22, shipwright apprentice, Portsmouth ; Samuel Stansfield, 
engineering student, ‘Todmorden ; Gilbert T. Morgan, 
chemist, Huddersfield ; William G. Hall, 18, student, Nottin; 
ham; Arthur S. Cox, 17, student, Southampton ; Frederick 
Munton, 25, joiner, Derby; George Wilson, 22, mechaniem 
engineer, Sheffield ; George I. Ashforth, 16, student, M 
chester ; George I. Overton, 19, watchmaker, Bradford, Voth 
Norton Baron, 2t, enginecring student, Ulceby, Lines.; Ihr 
E. 1.. Dixon, 18, student, London, Koyal lxhibitions—Fraa 
Fisher, 19, engineer, Brighton; Clare ice Smith, 18, stud 
Brighton ; William Hl. Eccles, 18, apprentice druggist, Barr 
in-Furness ; Frank G. Edmed, 17, student, Brighton; Ie 
T. Wildage, to, fitter, Altrincham ; Robert If. Watson, 2 
student, Dublin; Llarold 1ibbert, 16, student, Manches 
Free Studentships—John W. Hutton, 23, tool fitter, Oldham 
George Hl. Stanley, 17, student, (London ; Walter Kraut, 19, 
incchanical engineer's apprentice, London ; 1, William Chubb, 
23, draughtsman, London ; Kobert 11. tl. Duncan, 15, student, 
Sunderland; George George, 18, student, Bristol.  Vercy 
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Nicholls, 23, engineer, of Pontefract, obtained the third place 
in order of merit in the competition for National Scholarships, 
&c., but withdrew before the awards were actually made. 


Tue separation of minerals of high specific gravity has 
recently been greatly facilitated by the introduction of the 
fused double nitrate of silver and thallium, originally due to 
Dr. J. W. Retgers. When these nitrates are brought together 
in the molecular proportion af 1:1, they yield a double salt, 
which fuses at 75° C. to a clear, mobile liquil, having a 
specific gravity of about 5 and miscible with water ia all pro- 
portions at temperatures between its melting point and 100° C. 
The melting point also diminisbes rapidly as water is added, 
going down to 50° or 60°C., and fusion and solubility pass 
uninterruptedly into one another. We have thus at our 
command for the separation of mineral particles a liquid far 
exceeding in specific gravity any of the previously described 
heavy solutions, and which has the advantage of heing practi- 
cally colourless, neutral, soluble in water, and of being readily 
recovered from the aqueous solution by simple evaporation on 
the water bath. Some further hints upon the use of this 
convenient medium are given in the curreot number of the 
American Fournal of Sctenee, by Messrs. Penfield and Kreider. 
Separations may be made in test tubes heated in a water bath. 
After a separation is completed and the fusion cooled, the 
test tube is broken and the solid cake divided, when the 
heavier and lighter portion may be obtained by dissolving the 
double salt. If fractional separations are required, the fused 
salt may be placed in a tube with a narrow neck at the hottom, 
into which is ground a glass rod to serve as a stopcock. This 
apparatus slips inside of a test tube to within a few millimetres 
of the bottom. The whole is heated in a beaker of hot water, 
and the liquid is stirred by means of a glass rod bent into a 
semicircle at tbe bottom. Ileavy particles are drawn off by 
raising the ground glass rod, Small particles getting caught in 
the stopper can usually be ground out by twisting the rod, but 
in no case will such an accident cause great iaconvenience. 


THE annual report for 1893, just received from the Depart- 
ment of Mines and Agriculture, New South Wales, states that 
the Government metallurgical works will probably be started 
this year. These works in conjunction with the School of 
Mines which has been established at the Sydney University, 
enables the colony to offer as complete and effective a course 
of training in mining and metallurgy as can be obtained io 
Great Britain. The report consists largely of statistics relating 
to the output, value, &c., of various minerals. A baring made 
at Cremorne Point is of interest. Prof. T. W. E. David made 
some determinations of the temperature of this bore. The 
hole was 2929 feet deep, but the bottom 29 feet (about) was 
silted up with the powdered rock produced by the cutting 
action of the diamond drill used in the boring. Irom 2900 
feet to within 300 feet of the surface, the bore was filled with 
water, the column being, therefore, 2600 fect high, and giving 
A maximum pressure of, approximately, a trifle over half a ton 
per square inch. The thermometers used were hermetically 
sealed in wrought-iron tubes and surrounded with brass filings 
and brass turnings. The readings obtained showed that the 
rock temperature at a depth of 2730 feet was 97°°5 F, The 
mean surface temperature at Sydney is about 63° F., so the 
tate of increase was {° F. for about every 78 feet ro inches, 


Tue #ulletin of the Royal Gardens, Kew, No. 92, for 
August 1894, is entirely occupied by a summary of information 
relating to Bananas and Vlantains, with descriptions of the 
Species and principal varieties of J/wse grown for use and 
ornament, 
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From thirty to forty volumes are issued yearly in the com- 
prehensive ‘‘ Encyclopédie Scientifique des Aide-Mémoaire” 
series published jointly by MM. Gauthier-Villars and M. 
Masson. The whole collection, when completed, will number 
three hundred volumes. The latest addition to the series is 
**Les Machines Thermiques,” by Prof. Aimé Witz, The 
theory of steam, hot air, and gas engines is well described by 
the author, and the relations between different heat engines are 
set forth in a manner which briogs out clearly the special 
characters of their respective cycles. 


THE third volume of the Seismological Fournal of Fapan, 
corresponding to the 7ransactions of the Seismological Society, 
has reached us. Prof. John Milne, F.R.S., contributes to it a 
paper on ‘Seismic, Magnetic, and Electric Phenomena,” in 
which he discusses the evidence as to the connection between 
those phenomena. Observations are adduced which seem to 
show that there may be a connection between earthquakes and 
magnetic and electric manifestations. But, concludes Prof. 
Milne, thongh ‘‘a variety of experiments and investigations have 
been made to test whether earthquakes were preceded, accom- 
panied, or followed by magnetic or electric phenomena, the 
results obtained do not guarantee the existence of such con- 
nections. It does not seem likely that earthquakes can result 
from electric discharges, and it has not yet been proved that 
they give rise to electric phenomena. When they have resulted 
in the displacement of large masses of racky strata, as happened 
in 1891 in Central Japan, slight local changes in magaetic 
curves have resulted, but beyond this and effects due to the 
mechanical shaking of earth-plates, our certain knowledge is 
exceedingly small.” 


Tue “ Geological Sketch-Map of Western Australia,” by Mr. 
H. P. Woodward, the Government geologist, shows in a very 
clear manner the geology of the explored districts ; but it also 
shows of how large an area the geology is quite unknown, The 
scale is I : 3,000,000 (1 inch to 47°3 miles). The rock-divisions 
coloured are: Recent and Tertiary, Mesozoic, Palzeozoic, 
Metamorphic, Crystalline (schists and granite), Volcanic, and 
Plutonic (basalt and granite). The distribution is shown of 
gold, copper, lead, tin, and coal ; gold and copper are indicated 
by solid colour, which somewhat interferes with the general 
effect of the map, as the colours appear to represent spectal 
formations ; the other minerals are shown by coloured lines. 
The chief gold-fields are situated on metamorphic rocks ; a few 
are in the crystalline areas. The geology of the Coolgardie and 
Dundas gold-fields is not indicated. The map is clearly printed, 
both in its topography and colouring. It is published, for the 
Government of Western Australia, by G. Philip and Son, Fleet 
Street, London. 


Tur JVonist for July contains an interesting article by Mr. 
Wm. R. Thayer, on Leonardo de Vinci as a pioneer in science. 
Of the thousands of MS. pages which this indefatigable ex- 
perimenter left, one volume alone has been edited. At first 
no once could decipher them, for Leonardo wrote backwards from 
right to left. The pioneer work in science, astronomy, physics, 
geology, botany—in fact, the whole circle of the sciences—con- 
tained in this one volume is briefly but clearly sketched, and some 
of his pithy and epigrammatic notes are quoted. ‘* ITis curiosity 
was insatiable; his methods were observation and experiment ; 
his advance was from the known to the unknown. . . . To 
search out all things, to experiment and verify, to let his eyes 
test, and reason be the judge. This was Leonardo’s method,” 
Prof. Ilermann Schubert’s article on ‘‘Monism in Arithmetic” 
is a lucid statement of fundamental principles in continuation 
of a previous paper on ‘fThe Notion and Definition of 

t Number,” 
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EXIERIMENTAL psychology is represented ia Wid by an | an exceptional one in several respects. Attwenty-five stations, 
article on ‘Mediate Association,” by Mr. WV. G. Smith, the | only about an inch of rain fell from the end of February to the 
results of which do not appear to be very conclusive. In the | end of June, that is, during a period of fonr months. A curious 
Poe lo or! Fciew. Prof. Ladd describes the results of experi- | point mentioned in connection with the discussion of this re- 
mental work cn the ‘direct control of the retinal field.” A | markably low rainfall is that among the stations recording 
class of s xteen students were asked to close the eyes, allow | droughts exceediny 120 days, two of the three which head the 
aller-images to die away, and then to cause, by attentively list were situated on promontories or projecting parts of the 
willing, a cross, circle, or some other simple figure, to appear | coast. These were Dungeness, with a period of 127 days, 
in the retinal field. In two cases, where the results were suc- | during which only 1°27 inches of rain were measured, and East 
cessf 1, a coloured figure was distinctly visualised, and when | Dean (near Beachy Ilead), where 1°18 inches fell in 126 days. 
the eyes were opened after these voluntary crosses were obtained, | Several remarkably heavy falls in short periods occurred 
and were immediately focussed ou a sheet of white paper, a | during the year. At Preston, 1°25 inches is estimated to 
cross was found to appear on the paper in the complementary | have fallen in five minutes on August 10; but this record 
cl ur. Itis clear that these experiments open up interesting | is hardly trustworthy. A fall of 0°62 inch in five minutes 
psychological problems. Prof. Jastrow, in the same journal, |} was measured at Shirenewton Hall on June 14. This is 
describes experiments on Ikelen Kellar, a blind and deaf girl, | at the rate of 7°44 inches per hour, An extraordinary 
The sensibility of her finger-tips and the palm of her hand were | ‘all of rain occurred at Eastbourne in July, and a waterspout 
found to Le decidedly more acute than in the average individual; (or cloud burst) caused great damage on the Cheviots in the 
her verbal memory is decidedly above the normal; and she same month. Warious other remarkable falls of rain are re 
hows that sensitiveness to vibration and jars which has corded in the notes which the observers send to Mr. Symons 
frequently been noted in the deaf. with the results of their rain-gauge observations. A discussion 

; ? of the relation of the total fall of rain in 1$93 to the average 

Mr. Ties R. Sim, Curator of the Botanic Garden, King shows that, taking the whole of the British Isles, the deficienc 
Wilham’s Town, South Africa, has done good service by col- yas 14 per cent. 
lecting and systematically arranging the records of Kaffrarian 
plants, in a pamphlet recently publishel at Cape Town. As a 
botanical district, Katfraria is described as an oblong tract of 
cvintry two hundred miles Jong by about one hundred miles 
wide, bounile 1 at one en] by the Kiron, and at the other end 
by Natal. Mr. Sim finds that the flora includes 2449 specics, 
of which 1690 are dicotyledons, 656 monocotyledons, and 103 
vascular cryptozams. The richness in species is shown by a 
comparison with Great Britain—an area much greater than that 
of Kaffraria, but containing only about 1700 species. The 
opinion is expressed that were the Kaffrarian plants as well a 
known as our own, they would number more than three thousand e a 4 
species. Though Mr. Sim's list is incomplete, it is an excellent OUR ASTRONOMICAL COLUMN, 


sroundwork upon which a detailed description of the flora of | | SOLAR ELECTRICAL EXEKGY.—According to Dr. M. A 
the «istrict surveyed may be built Veeder (/'reccedings of the Kochester Academy of Scienc 
ee y y js vol. it, July 1894), there is conclusive evidence that magne 


: = , ‘ = tturbations are not of thermu-electric origin, and are 
: , req: ce 1 Pitted 5 pertur : / -elc gin, a 
eee Etekt Genera) Witt lstvets lis sup piicd connected with heat and light radiations. Te holds, in shor 


he means for physical and mental recreation neat his country that there is no correspondence whatever between the behaviol 
ea’ at Rushmore. Ife has hal the Larmer Grounds laid out of magnetic storms and the manner in which thermal an 
as pleasure grounds, and upened them free to the public every Juminous radiations are originated and propagated from tl 
fay. In 1887 the number of persons who availed themselves Sun to the carth. Tis idea ts that electrical disturbances upe 
{this privilege was 15,351, and last year the number was the sun are transmitted to the earth not by radiation but | 


i waeeian : Tetktin VNR eat Heerree conduction through the impalpable dust and debris with w 
24,143. To those interested in breeding an! acclimatisation, | interplanetary space is filled. Such meteoric particles 


me of the animals in the grounds at Kushmore will be found composed of good conducting material, and an examinatio 
finerest. Jsut the museum at Farnham, established and a large number of meteorites has shown Hr. Veeder that 
a sported by General Ditt-Rivers, is most attractive to us, It all possess magnetic properties which might have been p! 


‘ ; i . duced by long-continued induction. Therefore he thinks 
raw of cight rooms and galleries devoted mainly to anti- the origin of magnetic storms is as follows :—'' Particular 


wtiet, «nd containing models of the excavations carried on | tions of the sun’s surface and cooler immediate sutroundin| 
y the generous donor in the neighbourhood, During last | are electrified by what has every mark of being volcanic actio 
year, nore than seven thousand persons visited the museum, ‘he motion of rotation of the sun carrying forward th 
Anther building open is King John’s House at Tollard charged portions of its surface, develops currents dynam 


Koyal. The building contains a series of pictures illustrat. conducting material within their scope. ‘There is no coms 
ing the histery of painting from the earlicst times, commenc- ance by radiation or in a manner similar to that in which | 
ing with lgypicn paintings of mummy heads of the and light are conveyed from the sun. The laws governing | 
twentieth and twenty-sixth dynasties, .c. 1200-528. De- process are entirely different trom those of radiation, and 

nptiews of all there places are given in a short guide, re- reference to the principles of conduction as they appear 
the conditions existing in interplanetary space. It 1s a mode 


d 1 “ith i i i i i i 
y received, topettier with illustrations af some of the mast oie scion that is distinct, and that must be considered by 
ef g features. itself.” 


THE additions to the Zoological Society’s Gardens during t 
past week include a Khesus Monkey (.lacacus rhests) from 
India, presented by Mr. El, P. Nicholls; an Ocelot (/ eld 
furdaiss) from South America, presented by Miss [di 
Zambra ; two Ring Ouzels (Zurdus forguatus) from Hungary, 
presented by Mr. John Young; a Iferring Gull (Larus argentas 
(us), British, presented by Mr. George Hayes; a Comm 
Viper (Mrpera berus) from Gloucestershire, presented by 
Barry Burye. 


T™0)ee relating to the distribution of rain over the TEMVel’s PERiopic ComMe1,.—This comet, rediscovered by 


Ie have been collated hy Mr. G. J. Symans, F.kk.S,, , Mt. Finlay at the Cape, on May 8, is still visible, and promises 
©” krilteh k ii BN tere cise ‘, i J e cae "to be within the grasp of moderately large instruments for some 
. aida AP Bier IS! hh Aa Stich © “time. M.Schulhof points ont in the elstronomische Nachrichten 
volen’ for 1843 reembles former issues so far as the tabular chat it is desirable that the comet should be followed as long a5 


matter  coicerned ; bat the great drought rendered the year | possible. The object is becoming more favourably situates 
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for observation, and there will be very little diminution in its 
light during the next three or four months. Using recent 
observations of the posilion of the comet, M. Schulhof has 
computed a new orbit. The following positions are extracted 
from the ephemeris based upon the new elements :— 


Ephemeris for Paris Midnight, 


1894. RA, Decl. 

he iris °Se. oo. «4 

Aug. 27 3 53 39°6 +3 32 39 
29 3.55 24°5 3 24 13 

3 S57 te $1546 
Sept. 2 3 58 29°6 3°55! 
4 3 59 49°6 2 55 59 

6 Ae teeeticn 245 41 

8 4 2 39 2h © 

10 4 2587 2 23 56 

12 4 3 433 2 12 31 


A New VarIABLe STar.—The Rev. T. E. Espin informs 
us. through a Wolsingham Observatory Crrcudar, that the star 
DM + §0°°2251, the position of which is R.A. 16h. 1°5m., 
Decl. + 50° 47’, is variable. 


NEWTONIAN CONSTANSL OF 
GRAVITATION. 


Ill. 


1G. § isa view of the apparatus with the optical compass in 
position, and with the microscopes focussed upon the wires. 
They are then ready to be withdrawn by the focussing slide, 
so as to transfer the distances directly tothe small glass scale, as 
already described. 

When this is completed the proper windows are put in 

. position, the screen tubes, the octagon house, and the felt 
screens are all placed ready for operation 10, in which the 
deflections are measured, and the period with the balls is 
determined. As this is the operation in which variations of 
temperature produce so serious an effect, I prefer to leave every- 
thing undisturbed for three days, to quiet down. A few hours 
are quite useless for the purpose. 

Tn operation rt the period with the covnter-weight in the 
place of the gold balls is measured ; also the deflection, if any, 
due to the lid and lead balls upon the mirror alone. This is 
only 1/10 division, but its existence is certain. In the later 
Operations the deflections, if any, due to the lid alone 
on the mirror alone, and to the lid alone on the inirror 
and gold halls, are separately determined. Neither of 
these can be detected. The actual elongation of the fibre may 
also be observed at this stage, but this is of interest only as 
bearing on the elastic properties of quartz fibres under longitu- 
dinal strain. 

Before I come tothe treatment of the observations, I should 
like to refer shortly to the kind of perfection of conditions which 
by the employment of every practicable refinement that I could 
devise, | have succeeded in obtaining. Taking experiment 8 as 
an example, favourable in that the conditions were good, 7c. 
I was not badly disturbed by trains, wind, or earth tremors, | 
give the worst and the best sets of four points of rest obtaincd 
from six elongations. They were :— 


ON THE 


Worst set Best set 

+ position position 
24491 20795 "4 
24493 20795°7 
244935 207955 is 
24492 20795°5 


(24491°7) © 


20795°5 mean. 
24492°4 mean, 

Taking all the mean points of rest, as determined above, in 
groups of three to eliminate slow shifting, ifany, of the points 
of rest, the series of deflections were :— 

3696'0 
3696°3 
3696'0 
3696'S 


Continued from p. 363. 43 
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(Interval of one hour, in which oscillations of large amplitude 
were observed for period.) 
(3697°7) 
3695'0 
Immediately after the oscillations of largeamplitude, which in 
this case at the end were rather badly disturbed by trains or 
otherwise, a rather different deflection was observed, but not 
seriously different. As examination of the figures shows only 
one anomalous point of rest immediately after the large ampli- 
tude disturbance, I feel justified in rejecting the only discordant 
figure, and in taking the mean of the rest as the true deflection. 
The unit in this case is t/to division. It corresponds to an 
angular movement of 1/280000, z.¢. about three-quarters of a 
second of arc. Now a calculation of the angular twist due toa 


rotation of the air based upon the period, the moment of inertia, 
and the logarithmic decrement, shows that if the air in the tube 
were made to whirl round at the rate of one turn in six weeks, 
so that the air would blow past the gold balls at the rate of 


one inch in a fortnight, the deflection produced would be 1/10 
division, an amount which is greater than the uncertainty of the 
deflection on this particular night. Again, an examination of 
the points of rest through the night in the positive and in the 
negative positions shows a very small steady creep, the same 
in each case. Creepage of this sort has been, I believe, men- 
tioned as a defect of quartz fibres. When it gives trouble it is 
due to draughts, as already explained, or to imperfect attach- 
ment of the fibres,’ In the present instance the creepage 
observed corresponds to a surface rate of movement on the 
fibre of a millionth of an inch a month. 

An examination of the mabile system of the beam and sus- 
pended gold balls, of which I exhibit a greatly enlarged 
and working model, at once shows that all the parts are 
capable of independent movement to an apparently per- 
plexing degree. This in the theory of the instrument I have 

1 See my paper on ' 
Tov. 


Attach nent of Quartz Fibres,” / ti, Vag., May 
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treated provisionally as a riz! system moving all as one piece, 
which it certainly does not scemto be. For instance, the lead 
balls, by their attractivn of the gold balls, pull them out of the 
perpendicular, so that tbeir distance from the axis is greater than 
that given by measurement by the optical compass. The error 
amounts, in the case of the lower ball, when the lead is at its 
nearest point, tv I 10,000,000 inch, and I have not taken any 
notice of it. When the beam is oscillating through so great an 
angle as 100,000 units the ceatrifugal force only makes the gold 
ball move out four times as much, and [have taken no natice of 
that. Again, when the mirror is under acceleration by the fibre, 
the gold balls, hanging § and 11 inches below, do not follow 
absolutely ; they must lag behind, and so affect the period. 
Now in this case the gold balls are suspended in a manner which 
is dynamically equivalent to being at the end of a pendulum 5} 
miles loag, the shortest equivalent pendulum that has ever been 
employed in work of this kind ; but short as itis, 1 have not 
thought it worth while to be perturbed by an uncertainty of a 
few inches. There is one point which in some of the experiments 
only has amounted to a quantity which | do not like to ignore. 
It is due to the torsional mobility of the separate fibres, about 
which cach gold ball hangs, allowing them in their rotation to 
slightly lag behind the mirror. As 1 did not see how to allow 
for it, I applied to Prof. Greenhill, who immediately told me 
what to do, and who, with Prof. Minchin, spent a day or two in 
the country, covering many sheets of paper with logarithms, in 
finding and solving for me the resulting cuhic equation, The 
correction on this account is 1/7850 on the stitfness of the 
tersion fibre. 

There are four remaining corrections depending on the fact 
that besides the gravitating spheres there are the ball-holders 
and supporting wires and fibres, all of which produce small but 
definite disturbances in the gravitation. These are all calculated 
and allowed for, They are :— 


Disturbances due to brass-holders of lead balls... 

A + copper 1 gold 1'265,006 
Attraction of lead balls for quartz fibres ... .. + 1/200,000 
gold phosphor-bronze wires — 1/115,000 


Then in experiment 9 gold cylinders were employed. Mr. 
Edser, of the Koyal College of Science, calculated for me the 
correction to be applied if they were treated as spheres ; this 
amounted to 1 3300. 

I have already mentioned that experiment 8 was made under 
more than usually quict conditions. Such extreme quiet is desir- 
able, that 1 manage to reserve Sunday nights, from midnight to 
six or eight in the morning, for observations of deflection and 
period. <All the other operations can he carried on in the day- 
time. Sunday is the only night that is suitable, as the railway 
companies spend every other night shunting and making up 
trains about a mile away, and this canses sucha continuous 
clatter and vibration, that hours of work may be lost. 
A passing train docs not seem so injurious; but, 
fortunately for ime, most of the observations were made 
during the coal strike, and fewer trains than usual were 
running. Wowever, though 1 may cscape from the rattling 
trafhe of St. Giles by working at night, and on Sunday nights 
am not so badly affected by the trains, ] am still not sure of 
quict even when there is no wind. Tor instance, at a quarter 
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to four on Monday morning, Sept. 10, 1893, 1 was recording , 


chrone graphically the passage of every (en divisions. Every- 


‘torsion of the fibre by 4 percent., but the result is practical 


thing was quite quiet, and at the particular moment the marks | 


on the drom recurred at intervals of about three seconds. Sud- 
denly there was a violent non-vibrating lurch of filtecn divisions, 
or 150 units, which is enormously greater than anything that 
eilier trains or trafic could produce ; of course, | could make 
no ferther record. The time of the last mark was, allowing 
for the known error ef the clock, 15h. q4m. 14°38. This was 
entered the ‘ame day in my note-book as an earthquake, and 
in ‘Torwlay's <¢zrdard 1 read an account of a violent carth- 
juake in Roumania at about the same time. JT have not yet 
aria’ from Vienna, tor which Mr. Ilorace Darwin has 
written ; but though the shock recorded in the newspaper seem 
‘o eve Leen tee late, preliminary shocks are by no means un- 
newn, and [ cannot help thinking that what I observed was the 
Ving wat wel distant effect of one of these. Of this, however, 
1 ar suve, twat it was an carthquake that I observed, and not 
ny Wmturlance due to human origin. 
Owing to the viscosity of the air, which limits the time 
during which an ol*ervation for period can be made to about 
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40 minutes, on account of the resistance that the slowly moving 
mirror and gold balls experience in their passage through it, I 
made one experiment, with the view of reducing this difficulty, 
by the use of an atmosphere of pure dry hydrogen gas, which 
possesses a viscosity only half that of air. I did find that on 
this account a great advantage could be gained ; but this was 
more than counterbalanced by the difficulty of getting up a 
sufficient swing in the gas, and of efficiently controlling the 
mirror, Atthe same time, | think that if T had had time to 
provide means for feeding the gas into the tube without entering 
the corner, and at the same time were to prevent diffusion at 
the lower screw, that a little trouble in this direction would be 
well rewarded. Meantime I found within the limits of error, 
which were greater than without the hydrogen, that the deflec- 
tion and the perind corrected for the diminished damping were 
the same. The chief interest of this experiment lies in the fact 
thatit revealed an action unknown to me, and I believe to 
others, that a thin plane glass mirror, silvered and lacquered on 
one side, definitely bends to a small extent, becoming slightly 
convex on the glass side when in hydrogen, and instantly 
recovers its form when surrounded by air again. This happened 
many times, producing a change of focus in the telescope of 
about five-eighths of an inch. I do not offer any explanation 
of the fact. 

There is an observation which should be of interest to elas- 
ticians. In experiments 4 to § the torsion fibre carried the beam 
mirror and the ‘25 inch gold balls, weighing, with their hooks 
and fibres, 5°312 gramines, In experiment 9, gold cylinders were 
substituted, weighing, with their hooks and fibres, 7°976 
grammes. The weight of the mirror was ‘S44 gramme. In 
consequence of the small increase of load the torsional rigidity 
of the fibre fell more than 4 per cent., an amount far too great 
to be accounted for by the change of dimensions, even if 
Poisson's ratio were as great as 4. There is no doubt abont the 
great reduction in stiffness. for this figure is one of the factors 
in the final expression for G, which does not show a change of 
more than 1 part in 1570. 

It will not be possible at this late hour to explain how the 
observations are treated so as to obtain the value of G. It is 
sufficient to state that in one of these clips all the observed 
deflections and corrected periods are collected. In the second 
all the geometrical observations are collected and reduced, so as 
to obtain what I call the geometrical factor, 1.¢. a number 
which, when multiplied by the unknown G, gives the torsion on 
the fibre. Inthe third, the moments of inertia and periods are 
made use of to find the actual stiffeness af the fibre in the 
several experiments, and in the fourth these are combined so as” 
to find G. From G the density of the earth 4 immediately 
follows. 

The annexed table contains the important particulars o! 
each experiment. From this it will be seen that the lead hall 
were twisted and interchanged in every way, so as to show any 
want of gravitational symmetry if it should exist, or instance 
after experiment 7 the ball that was high was made low, the 
side that was outwards was turned inwards, and their dis 
lance apart was reduced by 1/50 inch, but the change in 
the result was only t part in 2764. ‘he experiments 7, 5, 9, 
Io were made under widely different circumstances, Afte 
experiment 8 the gold balls were changed for heavier yold 
cylinders, which, as has already been stated, reduced the 


the same as that of expernment 7. 1 then broke the end of the 
torsion fibre. After keeping at in London three months, 
1 then resoldered each end and put the 
fibre back in its place, and after making every observation afresh, 
found with the new shorter and stiffer fibre a result differing 
from that of experiment $ by only 1 part in 27,635. These four 
experiments were all made under favourable circumstances, and 
on this account I feel more able to rely upon them than on the 
carlicr ones, which were subject tu greater uncertainty. The 
last experiment was made under most unfavourable conditions. 
The periods and deflections were taken in the first four hours 
alter midnight, then, after a few hours’ slecp, and far too snon 
for the temperature to have quicted down, 1 took the period 
with the counterweight, but was only able to give ten minutes, 
as | had to catcha train in order to he able to give my mid- 
day lecture at South Kensington, It is not surprising that 
unter such conditions a difference of 1 part in 600 should arise. 
There is a difference of about the same order of magnitude 
between the carlier experiments and the favourable four. There 
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is Ove point about the figures that I should like to mention. 
No results were calculated till long after the completion of the 
last experiment. Ilad I known how the figures were coming out, 
it would have been impossible to have been biassed in taking the 
periods and deflections. Even the calculating boys could not 
have discovered whether the observed elongations were such as 
would give a definite point of rest. I made my observations, 
and the figures were copied at once in ink into the books, where 
afterwards they left my hands and were ground out by the cal- 
culating machine. The agreement, such as it is, between my 
results is therefore in no way the effect of bias, for [ had no 
notion till last May what they would be. 
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escape from that perpetual command to come back to my work 
in London ; so I must then leave it, feeling sure that the next 
step can only be made by my methods, but by som? one more 
blest in this world than myself. 


SCIENGE TN TWEE WEAGAZINES. 


[* the August magazines received by us, science is but poorly 

represented. A brief mention of the more important 
articles will therefore be snfficient this month. 

Mr. Benjamin Kidd’s work on ‘ Social Evolution” has fur- 
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Adopted result... 66576 5°5270 


My conclusion is that the force with which two spheres weigh- 
ing a gramme each, with their centres I centimetre apart, attract 
one another, is 6°6576 =x 107° dynes, and that the mean density 
of the earth is 5°5270 times that of water. 

It is evident, from what I have already said, that this work is 
of more than one-man power. Of necessity I am under obliga- 
tions in many quarters. Inthe first place, the Department of 
Science and Art have made it possible for me to carry ou’ the ex- 
periment by enabling me to make use of apparatus of my own 
design. This belongs to the Science Museum, where I hope 
in time to set it up so that visitors who are interested may ob- 
serve for themselves the gravitational attraction between small 
masses. Prof. Clifton, as I have already stated, has given me 
undisturbed possession of his best observing room, his only good 
underground room, for the last four years. The late Prof. 
Pritchard lent me an astronomical clock. Prof. Viriamu Jones 
enabled me to calibrate the small glass scale on his Whitworth 
measuring machine; and Mr. Chaney did the same for my 
weights. I would especially refer to the pains that were taken 
by Mr. Pye, of the Cambridge Scientific Instrument Company, 
tocarry out every detail as | wished it, and to the highly skilled 
work of Mr. Colebrook, to which I have aiready referred. 
Finally, 1 am under great obligations to Mr. Starling, of the 
Royal College of Science, who performed the necessarily tedious 
calculations. 

In conclusion, { have only to say that while I have during 
the last five years steadily and persistently pursued this one object 
with the fixed determination to carry it through at any cost, in 
Spite of any opposition of circumstance, knowing that by my dis- 
covery of the value of the quartz fibre, and my development of the 
design of this apparatus, I had, for the first time, made it pos- 
sible to obtain the value of Newton’s Constant with a degree of 
accuracy as great as that with which electrical and magnetic 
units are known, though I have up to the present succeeded to 
anextent which is greater, I believe, than wasexpected of me, 
I am not yet entirely satisfied. I hopeto make one more effort 
this autumn, but the conditions under which I have to work are 
too difficult; I cannot make the prolonged series of experiments 
in a spot remote from railways or human disturbance; I cannot 
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nished material for much criticism. {Lu the Mational Review 
Mr. Francis Galton, F.R.S., discusses the part of religion in 
homan evolution as set down in the book; and Mr. Kidd adds 
a short note on the opinions expressed in the article. The 
same magazine contains a paper on “‘ Sleeplessness”’ by Me. A. 
Symons Eccles, and one on ‘‘ Colliery Explosions and Coal 
Dust,” by Mr. W. N. Atkinson.csAn experience of fifteen 
years in investigating explosions in coal-mines has led him to 
believe that ‘‘coal dust has been the chief, or only, ageat in 
all recent widespread colliery explosions.” It is regretted that 
“no experiments have been made on a scale large enough to 
yield visual demonstration of the effect of an explosion of coal- 
dust, under conditions approximating as closely as possible to 
those existing in mines. The nearest approach to such experi- 
ments in this country were those recently made by Mr. H. 
Hall, II.M. Inspector of Mines, in an ol] pit shaft fifty yards 
deep. ‘he length of such a shaft is insufficient to develop the 
whole force of a coal-dust explosion, and the conditions under 
which the explosions or ignitions took place were necessarily 
different from those obtaining in the practical working of mines. 
These experiments, however, are valuable, as demonstrating 
that the dust ordinarily existing ina great number of mines 
(gut particular exceptional coal-dusts) are capable of propa- 
gating flame to the full limits admitted by the conditions of the 
experiments.” 

A psychological paper, entitled ‘‘ IIow We Think of Tones 
and Music,” is contributed to the Contemporary by Mr. R. 
Wallaschek. Mr. Andrew Lang tilts at Prof. Mluxley’s treat- 
ment of the Bible story of Saul and the Witch of Endor ‘‘as a 
piece of evidence bearing on au important anthropological 
problem,” and treats the matter from a less scientific point of 
view. 

Eight recent hooks oa Iceland furnish the subject of an 
interesting account of the island in the Quarterly Review \No. 
357). The same publication contains a long article on 
‘* Forestry,” in the course of which the author says that the 
three great faults noticeable in the treatment of woods in Great 
Britain are: (1) Discrimination has seldom been shown with 
regard to the choice of the kiads of trees for given soils and 
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situations. (2 Plantations have not usually been formed of 
the hest degree of density for the given kinds of trees selected 
for planting. (3) A sufficient density of crop has not always 
been maintained during the subsequent periods of the natural 
development ef the trees. It is finally concluded that—" Better 
results than can at present be reasonably expected would 
probably te obtained if State aid were freely granted towards 
the dissemination of sound instruction concerning sylviculture ; 
and the only proper places for bringing this within the reach of 
the future Janduwners, and of young men of goodeducation, are 
undoubtedly the great Universities,” 

Messrs. T. G. Allen and W. L. Sachtleben continue, in the 
Century, the description of their journey ‘' Across Asia on a 
Licvcle.” from Constantinople lo Pekin. Dr. W. T. G. 
Norton's claims to the discovery of anzsthesia are championed 
by Mr E. L. Snell. It will be remembered by readers of this 
monthly summary that the January number of the Century con- 
tained an article in which Miss E. B. Simpson told the story of 
her distinguished father’s discovery of the anzsthetic properties 
of chloroform in 1847. It is now shown that, in the pre- 
ceding year, Dr. Morton publicly demonstrated the use of 
sulphurie ether in producing anesthesia, at the Massachusetts 
General IJospital. 

A passing mention will suffice for the remaining articles of 
scientific interes! in the current magazines. Mr. A. IT]. Savage- 
Landor describes a visit to Corea, in the /orfnightl. Some 
of the possibilities of the phonograph are foreshadowed in 
Scritner, by Octave Usanne.  Longman's J/agazine contains 
“White Sea Letters, 1893,” by Mr. A. Trevor-Battye. 
Naturalists will find the letters interesting. Under the title 
“Land Crals,”” Mr. E. Step contributes to Good Words a 
popular description 1 f such terrestrial crustaceans as Gecarcinus 
ruricc/aand various members of the genus Ge/astmus. linally, 
the vivisection controversy is continued in the //umanttarian, 
an 1 the man-like apes in the Gardens of the Zoological Society 
are described in the Euglish (Mustrated. 


SOCIETIES AND ACADEMIES. 
LonpDOon, 


Royal Society, June 21.—‘‘ Researches on the Structure, 
rgarisation, and Classification of the Fossil Reptilia. 
Part IX. Section 4. On the Gomphodontia.” By I. G. 
Seeley, F.R.S. 

“’On an Instrument for Indicating and Measuring Difference 
of Phase Netween V.M.I. and Current in any Alternating 
Current System." By Major P. Cardew, R.E. 

“On the Difference of Potential that may be established at 
the Surface of the Ground immediately above and at various 
[istances froma Duried Mass of Metal Charge from a High 
Pre-ure 1 'cetric Light Supply.” By Major Cardew, K.E., 
and Major agnold, R.b. 


PARIS. 


Academy of Sciences, August 13.—M. Lawy in tbe 
char. —The death of M. Gustave Coltteau (August 10) was 
anno need ; the deceased correspondent was an authority on sea- 
urcl mn .—Nrte on the long-period] meteorograph to be placed 
in Men Blerc Observatory, by M. J. Janssen. A description 
veeiven of the arrangements for automatically registering during 
eight momh_ the indications of the barometer, thermometer, 


aml hy#reM@e'cr, and the *peed and direction of the wind.— 
New reeercees on the infra-red region of the solar spectrum, 
by M. largely. The author shows that a perfected arrange- 


ment of the bolemeter if} able, by means of automatically photo- 
sraphing the mpvements of the galvanometer needle, to furnish 
a complete rece rd in an hour of the infra-red region of the solar 
fectrum with very gre’t accuracy. ‘The accuracy obtained is 
Hutrated by the cate of the D lines in the visible part of the 
the method indicates very clearly the Ni line 


petrim ; 
nw betwien VY, and Dy. Crystals collect at the 

per pert of a let) dense solution, by M. Lecoq de Bois- 

' om if aturated Solution of carbonate and thio- 
> i jim be Aturated with sodium sulphide 

(N Hy) qvantity of the latter placed at the bottom 
af lec eer n eee] & emell fragment Supported near the surface, 
n the cyersc if © few dayy or weeks the additional sodium 


NO. 1295, VoL. 50} 


NATURE 


[Aucust 23, 1894 


sulphide is found collected round the fragment on the support. 
By the solution of the crystallised sulphide the bulk 
of the solution increases in a greater ratio than the 
weight, and hence its specific gravity is lowered.—A 
new use of Plucker’s conoid, by M. A. Mannheim.— 
New arithmetical theorems, by Pere Pepin. —Remarks on the 
electrochemical graphic method of studying alternating currents, 
by M. A. Blondel.—Application of auto-collimation to the 
measurement of indices of refraction, by M. Féry.—On the 
specific heat of liquid sulphurous anhydride, by M. E. Mathias. 
A gencral method is described. ‘The trne specific heat of liquid 
sulphur dioxide is always positive and increases constantly and 
indefinitely with the temperature. A table is given showing 
the value of m between ~ 20° and + 155°5°. Between — 20° 
and + 130°, # = 0°31712 + 0'°0003507/ + o‘000c06762¢". At 
155°5°) vt = 2°980.—On benzoylquinine, by M. A. Wunsch. 
The hase has been obtained in clear, colourless prisms, insoluble 
in water. It dissolves easily in alcohol, benzene, chloroform, 
petroleum ether, carbon bisulphide, and ether. It has the com- 
position CyFIoa(Cs11,CO)N.O,, and melts al 139° without de- 
composition. The following salts have been examined: the 
basic and normal hydrochlorides, and the basic salicylate, tar- 
trate, and succinate.—On the heart in some orthoptera, by M. 
A. Kowalevsky.—On the peritheca: of the vine mildew 
(Oneinula spiralis), by M. Pierre Viala. ‘The abundance of 
perithece found in 1893 fully confirms the identity of Axju.iphe 
Tuckeri with Cuctnula spiralis. The parasite noted by Bary 
on the conidiophores of mildew, Cretnnobolus Cesattt, was 
abundantly developed in 1893 in the perithecr of Unernula 
spiralts, The author also describes a peculiar parasitic 
bacterium. 
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WA THEORY OF THE GLACIAL DEPOSITS. 


Papers and Notes on the Glactal Geology of Great 
Britain and Treland. \y the late Henry Carvill 
Lewis, M.A., F.G.S. (London: Longmans, Green, and 
Co., 1894.) 

HEY are wrong who think that little is left in Eng- 
land for a geologist to discover or do. Not only 

are there gaps to be filled up, and doubtful points to be 
made certain, but even whole fields remain where if 
labourers have been at work they have as yet reaped 

little fruit. Especially may an Alexander, sighing for a 

fresh world, be invited to turn his attention to what are 

called the glacial deposits. 
greater part of the British Isles; in variety they far ex- 
ceed the Archzeans ; in difference of opinion about them 
they would also exceed Archeeans, if such an excess be 
possible. They have difficulties peculiarly their own. It 
is well said by the editor of this volume that in glacial 
geology not merely the interpretation of facts is debated, 
but there is dispute as to what the facts are themselves. 

Geologists of repute go to the same section, see the same 

phenomena, and describe them in contradictory terms. 

Mr. Clement Reid surveys the Cromer cliffs, and figures 

chalk masses ploughed up by glaciers. Mr. Mellard 

Reade examines the same cliffs, and sketches chalk 

masses dropped down by ice-floes. The questions con- 

nected with these deposits have been raised on the hills of 

Nicaragua and the banks of the Amazon. As theirrange 

of space, so their range of time: glacial phenomena have 

been described from the Permian epoch, and the Car- 
boniferous. They seem to claim all time and all space 
as their province. 

To conquer such a world is needed an Alexander in 
truth. Such an one some friends hoped they saw risen 
in the student whose remains are now given to the world. 
Those who knew Carvill Lewis, who knew his ability, 
energy, cnthusiasm, perseverance, with his equipment of 
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‘for what she has gained. The gain is great. 
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posthumous ; that science must mourn the loss of editor 
as well as of author. But science should be grateful 
Here we 
have presented a theory of the glacial deposits which, 
whether the truth or no, is certainly clear, consistent, 
rational, and moderate in its demands. Probably 


: it will not ultimately be accepted as complete ; assuredly 


In area they extend over the | 


knowledge, travel, and means, when they saw him devote | 


all these to his study of glacial deposits, tbought that 
now at last order would emerge out of chaos; that what 
Sedgwick and Murchison did for the Grauwacke he might 
doforthe Drift. His early death destroyed these hopes, 
quenching a kindled light. We have, however, in this 
volume a not unworthy memorial ; no mean contribution 
to science. Itis a record of the ideas he had formed or 
was forming, in some respects more valuable than a 
completed treatise would have been. For here we discover 
his plans, ideas, observations; his opinions, formed, 
corrected, abandoned ; together with an immense mass 
of materials, collected out of previous writers, abstracted, 
arranged, and criticised. Dr. Crosskey has performed his 
most difficult task of editing with extreme tact and judg- 
ment. “1 venture,” he says in his introduction, “to set 
aside the injunction laid upon me to ‘criticise’ as well 
as to arrange and edit.” A high proof this of fitness 
for such a task ; it makes of correspondingly high value 
the two or three criticisms which he does pronounce. 
Sad that we should be presented with a volume doubly 
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it will not at once convince every sceptic, or even create 
an orthodox belief; but it may do much to destroy some 
current absurdities, it does bring out clearly some 
neglected truths, and it should form a very convenient 
working hypothesis to direct our reflection and research. 

The volume consists of introductions by Dr. Crosskey 
and Mrs. Lewis, five entire papers, a mass of extracts 
from note-books, some memoranda and brief essays, with 
two appendices. One of these might, perhaps, be spared. 
We are keen to know what Carvill Lewis thought, but 
not so much what another thinks he would have thought 
on sections which he did not see. The other appendix, 
“Field Notes from Switzerland,” though introduced with 
an apology, is inseparably connected with the rest of 
the notes, an essential part of the book. If dates could 
have been added to the extracts from note-books, it 
would have helped a reader to perceive which of the 
writer's varying views was his latest. 

Prof, Lewis concerned himself little with the causes of 


| the glacial epoch, though one or two shrewd remarks will 


be found. He devoted his research and thought to the in- 
terpretation of the effects which that epoch produced, of 
what occurred during the period, of what its phenomena 
represent. His fundamental idea pictures many separate 
glaciers originating from separate centres of high ground, 
spreading from these centres till they meet, then still 
retaining their separate individualities in the motions of 
the continuous ice-cap into which they have joined. 
His guiding principles are that such separate indi- 
vidualities can be traced by the peculiarities of the stones 
transported; still more, that the furthest advance of 
such glaciers must be marked by a moraine, or by some 
visible boundary of like nature. The tracing of these 
boundaries he made an especial work, and he believed 
himself to have followed them across England, through 
Yorkshire wolds and Welsh mountains, from the Humber 
to the Bristol Channel. Asa consequence of prime im- 
portance, he lays down that such advancing glaciers 
would frequently dam the courses of rivers, and that the 
lakes formed by the ponded-up waters would produce 
deposits of their own. Such deposits he continually 
recognises and describes. Especially he maintains that 
the Scandinavian tce met the British, and damming 
the waters of the Humber and the Wash, created an 
enormous Jake, which drowned all England east of the 
Pennines and north of the Thames. This vast sheet of 
fresh water he regards as the manufactory and manu- 
facturer of all those deposits in East Anglia and the 
Midlands which are commonly called by us glacial. 
And whatever difficulties may lie in the way of this 
hypothesis, it is certainly remarkable that the highest 
level of such deposits at Flamborough Flead (according 
to Lamplugh), on the Lincolnshire Wolds (according to 
Jukes-Browne), in East Anglia (according to Survey 
Memoirs), together with the lowest level of passes 
across the central watershed (as 1 infer from a map of 
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Stanford's’, should all deviate little from the 400-feet 
contour line. 

The volume is full of minute observations and acute 
remarks. Readers will find many cherished beliefs 
rudely handled ; perhaps may feel some of them shaken. 
What a heresy is his denial of the three-fold division of the 
Drift. In disbelief of interglacial periods he has had pre- 
decessors. Herr Venck will find the assertion that fre- 
quent and finely striated stones ina clay are an argument 
against that clay being ground-moraine. Neither con- 
tortions nor groovings are here invariably ascribed 
to a glacier; on the contrary, he explains most 
such when they occur as products of his lakes or his 
moraines. He has seen no evidence (in Switzerland) 
for glacier excavation of lakes). He expresses opinions 
freely and forcibly: it is refreshing to read that “ much 
rubbish has been written on the Cromer clitfs.” The | 
doctrine of a post-pliocene great marine submergence he 
believes “the mast pernicious one ever propounded in 
geology.” Amusing is his description of the “remark- 
able properties of this sea, wholly unlike any known sea. 
It made till and eroded till: it filled some regions with 
drift, while others it cleared utterly of all drift: its ice- 
bergs made striz, while its waters washed them away.” 
It is true that like language might be applied to the 
effects of glaciers, as described by some of their admirers. 
Probably it did not occur to him that with regard to them 
any expression of opinion was needed. 

The author's own views offer points for an opponent's 
attack. While he cannot induce himself to believe in a 
thousand fect of submergence, it seems to him simple 
for Scotch ice to have climbed a thousand feet up a , 
Welsh hill, and easy for it to have pushed por- 
tions of the sca-bottom to the top. Ile repeatedly 
distinguishes between clay formed under a glacier (till) 
and clay formed in a glacier lake (boulder-clay), But 
when he sees only till at Filey, and only boulder-clay in 
East .\nglia, it is not easy to make out which of their 
points of ditference arc the critical ones. He makes 
several references to stric as indicating direction of | 
ice-motion. Yet his ultimate conclusion appears to be 
that the shape of the stri.e depends only on the slope of 
the rock, and, except on level ground, gives no guide to 
the direction of motion. He frequently insists on the 
ctfects of great foods and dc¢bacles which would result 
from his glacier-dam lakes, but he does not indicate the 
way in which these catastrophes would be brought about. 
“T believe,” he says, “that the Scandinavian ice-shect 
would temporarily dam up the Ilumber and forma great 
inland lake, which would pnur over the country to the 
south in d¢ébicles, making gravels... . .? ‘Phe water 
would rie steadily ta a level of overtlow, but haw would 
adcbatle be therchy produced? Such floods seem no 
necessary part of his theory ; however, his belief in them 
is firm. 

Yo decipher field notes intended only for the writer's 
own eye, mut have been a most difficult task, It has 
been performed with remarkable success: of course, 
nveteKes have not entirely been avoided, but probably 


eoch will be obvious to and catily corrected by any reader 
who te concerned with the eae, In the Wustrations on 
Mer 1, @e clays are marked * Permian.” ‘Vhere 
i rds Cay in that ne hbourhood ; the ward 
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should evidently be Pennine, a designation for a division 
of the Midland boulder-clay. 

Prof. Carvill Lewis began his studics in Pennsylvania, 
and there obtained his conceptions of moraines as 
“high-tide marks” for glaciers. He came to the British 
Isles for explanations of phenomena which perplexed 
him in America. In Ireland he sought and thought he 
found a solution of Transatlantic problems. He ex- 
tended his researches over England and Scotland, and 
visited the Alps to see existing glaciers. The ideal order 
of study would be to begin by learning all about ice, and 
then applying the acquired knowledge to these questions. 
But practically all, even Carvill Lewis, begin upon de- 
posits said to be glacial, though all do not go on to examine 
actual ice ; and very few can study its grandest manifest- 
ations. Jt is much to be wished that such a geologist as 
he could spend some summers and winters round Green- 
land and Hudson’s Bay. If to this he could add an 
acquaintance with Antarctic icc, he would have an equip- 
ment ofappropriate knowledge such as no one has yet 
brought to bear on the question. Yet even so there is, 
perhaps, no spot on the earth where we can now see a 
glacicr advancing across unglaciated lands: a cause 
whose effect is freely invoked by various writers on 
this question. However, we must use as best we can 
such means as we possess. Two characteristics of 
Carvill Lewis seem especially worthy of our imitation, viz., 
his untiring assiduity—we are told that he traversed the 
country between Cork and Mallow six separate times; and 


he completely retracts more than one opinion at first 
freely expressed. Jf any critic had condemned this as 
“© complete change of front,” he would probably have 
answered, ‘1 am ready to front any way where I scea 
road to truth.” 

An estimate of the advance which this book will have 
made towards a full and true theory is only possible to 
an infallible critic. His idea, that there ought to bea 
definite mark of the furthest extension of a glacier, seems 
to me a correct one: if so, such marks should be sought 
for, His clear conception of the power and action of 
floating ice deserves to be studied and developed. His 
distinctions between the prolucts beneath an ice-sheet 
(till), adjacent to an ice-sheet (moraine), beyond the ice- 
shect, but in waters washing it (boulder clay), are real 
distinctions of the highest importance. Surely there must 
be criteria of difference, whether the author has arrived 
at them or not Surely when such criteria are ascer- 
tained, we shall be very near the solution of one side of 
the glacial problem, Still would remain for study another 
side : What brought that problem into existence ; what 
was really the cause of the Ice Ape? oa 

2. Pi 


GNIVERST TY 
Aspects of Modern Sttuty. 
millan and Co., 1894.) 

|, ae volume consists of addresses delivered by Lord 
Playfair, Sir James Paget, Prof, Mas Muller, the 
Duke of Argyll, and Canon Browne, amony others, to 
students of the London Society for the Extension af 
University Teaching, at annual mectings held at the 
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Mansion House since 1885. In mast of the addresses, 
special aspects of study are considered, but those hy 
Lord Playfairand Canon Browne deal with the Extension 
movement itself. 

Men of science, as a rule, look askance at University 
Extension lectures. They know that there is no rayal 
road to scientific knowledge, and believe that popular 
lectures of a “peep-show” kind have no place in a 
pr operly organised educational system. This is true to 
some extent. Popular lectures of any sort, whether de- 
livered at the Royal Institution or in a village club, are 
of little use to the practical student of science. They 
are useful, however, in bringing people into touch with 
current opinions, and in creating an interest in scientific 
things. 

The subject of Lord Playfair’s address is the evolution 
of University Extension as a part of popular education. 
After people have heard lectures, they desire to found in- 
Stitutions in which instruction is regularly given. Out of 
the single and unconnected penny readings in the early 
part of this century grew the Mechanics’ Institutes that, 
in the Midlandsand the North, have helped on the cause 
of education. It was, of course, inevitable that the com- 
mittees of these institutes should sometimes have had 
queer ideas as to the kind of programme which should 
be otfered to the community. Lord Playfair says that 
one of the most prosperous of them asked him to give a 
single lecture on chemistry in 1846, and sent him the 
programme for the preceding year as an inducement to 
accept the invitation. It was as follows :—‘ Wit and 
Humour, with Comic Songs—Women Treated in a Novel 
Manner—Legerdemain and Spirit-rapping—The Devil 
{with illustrations)—The Ileavenly Bodies and the Stellar 
System—Palestine and the Holy Land—Speeches by 
Eminent Friends of Education, interspersed with Music, 
to be followed by a Ball. Price to the whole 2s. 6d. 
Refreshments in an Anteroom.” Even now, programmes 


of this motley character can be found at many ofthe large | 


workmen’s clubs in the East End, and though most 
educationists consider them to be “ awful examples,” 
the fact that the science Jectures are usually very largely 
attended testifies toa desire for knawledge, which often 
leads to systematic study. The University [Extension 
scheme has certainly done something to mould this de- 
mand for popular instruction. When interest has been 
awakened by a pioneer lecture, it becomes a compara- 
tively easy matter to run a successful course of six or 
twelve lectures. And if such courses are linked together 
in proper sequence, it cannot be denied that advantage 
must accrue from them. For, to use a simile of Lord 
Playfair’s, not only does the lecturer scatter inform- 
ation broadcast among his audience, trusting that 
some of it will fall on fertile soil, but, in the class after 
each Extension lecture, he acts asa tutor and is able to 
treat the students individually, giving each mind the 
attention conducive to the production of good results. 
The great difficulty, however, is with regard to practical 
work. Every man of science feels that, so far as serious 
Study is concerned, lectures should take a secondary 
place ina scheme of instruction. Observations in the 
field, laboratary, or observatory, are absolutely neces- 
sary for a proper appreciation of the facts and 
phenomena of nature ; and, until some provision is made 
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for this kind of work, the science lectures will be con- 
sidered little more than a form of recreation. 

Sir James Paget’s address is concerned with the study 
of science. He points out that a scientific mind should 
be educated in four ways, viz. (1) in the power of observ- 
ing, (2) in accuracy, (3) in the difficulty of ascertaining 
truth, (4) in proceeding from the knowledge of what is 
proved to the thinking of what is probable. The subject 
of Prof. Max Miiller’s address is ‘Some Lessons of 
Antiquity,” and that of the Duke of Argyll, ‘‘ The Appli- 
cation of the Historical Method to Economic Science.” 
The addresses are interesting from many points of 
view, and they help to define the rd/e of courses 
of University Extension lectures in our educational 
system. R. A. GREGORY. 


SOME RECENT WORKS ON ELECTRICITY. 

(1) Electric Traction on Railways and Tramways. By 
Anthony Reckenzann, C.E. (London: Biggs and Co.) 

(2) Portative Electricity. By J. T. Niblett. (London: 
Biggs and Co.) 

(3) First Principles of Electrical Engineering. By C.H. 
W. Liggs. New edition, partly rewritten and ex- 
tended. (London: Biggs and Co.) 

(4) Electrical Distribution, its Theory and Practice. Part 
i., by Martin Hamilton Kilgour. Part i, by Il. Swan 
and C. H.W. Biggs. (London: Biggs and Co.) 

(5) Town Councillors’ Handbook to Electric Lighting. By 
N. Scott Russell, M.Inst.C.E. (London: Biggs and 


Co.) 

(1) at HE present state of electric traction is precisely 

given, and the various methods and constructive 
details at present in use described. The best modern 
examples of traction are explained, with many excellent 
illustrations. In particular may be mentioned the pro- 
posed St. Louis and Chicago high-speed electric rail- 
way, designed to convey passengers 250 miles in two 
and a half hours. Much useful information has been 
collected from the various electrical journals and 7raxs- 
actions, and a handbook formed, which is sure to be of 
great service to practical men. We notice that the 
words “energy,” “ power,” and “ work” are used in the 
popular rather than in the exact scientific sense; but 
this circumstance detracts little from the value of the 
work. 

(2) This little work is described as being “‘A Treatise on 
the Application, Methods of Construction, and the Man- 
agement of T’artable Secondary Batteries.” It has been 
written mainly for the benefit of those who find this form 
of stored energy of service for economic, artistic, or 
scientific purposes. art i. deals with applications 
to mining operations, domestic use, medical and other 
scientific purposes, the Army and Navy, carriage light- 
ing, and traction and decoration. Ina popular form we 
are presented with much information that will be very 
useful to anyone contemplating some of these special 
uses of electricity. Many of these are recent and novel, 
and not to be found in any other work with which we are 
acquainted. 

Part ii. is occupied with the description and manage- 
ment of primary and secondary batteries and their 
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adjuncts. It is an excellent small book, suitably 


illustrated. 

\3) This is described asan “attempt to provide an ele- 
mentary book for those who are intending to enter the 
profession of electrical engineering.” In a very enter- 
taining and humorous preface the author at once enlists 
the sympathy of the ordinary reader in general, and of 
the reviewer in particular. After its perusal the latter 
feels prepared to find much that is novelin treatment and 
revolutionary in substance in the work itself, but he finds - 
that his anticipations are only realised to a moderate 
degree. The so-called “Inductive Circuit” is easily 
recognised as an old friend under a new name. The 
equation of the condenser, usually written 


Quantity = Capacity x Potential-Difference, 


is given by the autbor in the form 
Accumulation x Resistance = Electrical Pressure, 


wherein he regards inductive resistance as bearing the 
same relation to capacity that electrical resistance does 
to electrical conductivity. The only advantage we can 
see in this notion is that it brings out clearly the fact 
that condenser capacities combine according to the same 
law as electrical conductivities. Again, the author 
imagines the “sapient critic’ to laugh at his views of 
“loops” and ‘‘ unlooping” in connection with the lines 
of force of a magnetic field, and puts a question to him 
which he evidently regards as a poser of the first water. 
He says: “Your teaching involves cutting here, there, 
and everywhere—-first in this direction, then in that; but 
though you tell us what happens when you cut ‘lines of 
force,’ you say nothing of what happens when your con- 
ductor leaves those lines of force. You bring your con- 
ductor to be acted upon by lines of force, but although 
you also take your conductor from those lines of force, 
you recognise no reverse action. All your cry is ‘ Cut,’ 
Hut VEU sees Ge Ca 

This is of course veritable moonshine. Every elec- 
trician is aware that every line of force forms a closed 
loop, and that “‘cutting” necessarily involves looping 
or unlooping, as the case may be, and vice versa, when- 
ever the conductor forms a closed circuit. 

The first principles of the dynamo are clearly and 
accurately given, though a worse illustration than that of 
a gramme ring on p. 152 is not often to be seen. Tlow- 
¢ver, it is good to see a clear distinction between 
“energy” and the “rate of its production,” all the 
more noticeable by reason of its rarity in recent elec- 
trical baoks, 

Notwith/tanding its eccentricity, the book will be 
useful to a certain class af student. 

4) Mr. Kilour considers scientifically the design of 
systems tribution which shatl give maximum 
economy with atisfactory working results. This sub- 
ject was initiated by the valuable papers of Lord Kelvin 
and of Profs. .\yrton and Verry. In 188t the former 
con idered the problem af finding the cross-sectional 
area of copper required for a conductor to transmit a 
fiven Cirrent in order that the total annual expenditure 
for the enervy wasted in the canductor, and for interest, 
ition, and repairs on the conductor should be a 
This problem is now historical. It was on 
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this occasion, the meeting of the British Association in 
the year mentioned, that Lord Kelvin first brought before 
engineers the fact that the relation between the size of 
the conductor and the current strength should be governed 
by economical considerations. Asstated by Mr. Kilgour, 
six quantities are involved in an important manner, viz. :— 
V, the pressure in volts at end of feeder near to genera- 
tors; 7, the pressure in volts at end of feeder remote 
from generators; C, the current strength in amperes 
flowing through the feeder; P, the watts delivered to 
feeder ; #, the watts delivered by feeder; and 2, the 
cross-sectional area in square inches of the copper of 
feeder. These six quantities are obviously connected 
by three relations ; we may further assume two othey 
relations between them, and then a sixth relation deduced 
from economical considerations suffices to determine the 
whole of the six quantities. The two assumed relations 
may take the form of two of the quantities being given. 
This is what usually happens, and is always the case in 
the author’s discussion. Of the fifteen possible cases 
Lord Kelvin investigated, that in which ~ and C are 
given; Prof. Ayrton, that in which V and C, and also 
that in which V and x are given ; while Prof. Ayrton and 
Perry, in conjunction, before the Society of Telegraph 
Engineers and Electricians in 1886, considered V and p 
to be given quantities. The remaining eleven cases are 
completely examined by Mr, Kilgour, and in doing so, a6 
well as by giving a clear exposition of the whole subject, 
he has rendered valuable service. To all those who are 
concerned with the design of systems of distribution, this 
part of the work will be found to be of high interest and 
usefulness. In Part it. will be found a collection of de- 
scriptions of the systems which practical men have 
gradually evolved by knowledge and experience. The 
best mains and culverts, and also the means of main- 
taining them ina state of efficiency, in use in England 
and on the continent, are described in detail with a large 
number of excellent illustrations. The compilers have 
shown good judgment in the selections they have made 
from the many systems that have becn adopted. 

(5) This work is intended to afford to County Councillors 
and others similarly placed some information likely to be 
of use to them in dealing with questions of central station 
lighting. It isa small and unpretending work of some 
forty pages, and scems to have accomplished the object 
in view. 


OUR BOOK SHELF. 


The First Technical College. By A. Uumboldt Sexton. 
Pp. 188. 1894. (London; Chapman and Hall) 


WHEN John Anderson became Professor of Natural 
Philosophy in the University of Glasgaw, in 1786, he 
began to give instruction in science to persons engaged 
in industries. This was the beginning of technical 
education, and the future of the new line of study was 
to some extent provided for in Glisgow by its founder 
bequeathing the whole of his property “to the public 
for the good of mankind and the improvement of science in 
an institution to be denominated Anderson's University.” 
The total yalue af the property, however, was anly about 
£1000, xnd this, as Prof. Sexton remarks, was a small 
sum wherewith to start a new university which was to 
revolutionise the education af the country. Hut the gift 
formed a nucleus which attracted other benefactions, 
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and, after a short time, sufficient funds were raised to 
appoint a Professor of Natural Philosophy and Chemistry. 


Dr. Thomas Garnett was nominated for this post in May, | 


1796. Three years later Count Rumford founded the 
Royal Institution, and Garnett accepted the first pro- 
fessorship in it. He was succeeded at the Ander- 
son’s Institution by Dr. George Birkbeck, who after- 
wards assisted in founding the well-known Birkbeck 
Institution in London. Dr. Ure next occupied the chair, 
and when he retired it was decided to appoint two 
professors—one of Natural Philosophy and one of 
Chemistry. Among the men who occupied the former 
chair at different times were Dr. William Heron, Dr. 
John Taylor, Prof. Carey Foster, and Prof. A. S. Her- 
schel. The chair of chemistry was successively filled by 
Thomas Graham, Dr. William Gregory, Dr. Penny, Dr. 
T. E. Thorpe, and Prof. Dittmar. About 1830 Graham 
established a public laboratory for experimental work in 
chemistry, the first of its kind in Great Britain, and 
among the students who worked in it were Dr. James 
Young, Lord Playfair, and Dr. Walter Crum. Into the 
various changes which the institution has undergone we 
do not propose to enter. Suffice it to say that Ander- 


| tunity of correcting the sense 


lowed in “A First Course of Physical Laboratory Practice,” 
by Prof. A. M. Worthington, F.R.S., published eight 
years ago. Indeed, Mr. Woaollcombe’s book reminds us of 
Prof. Worthington’s in more than one respect; but a 
similarity of gradation and general treatment almost 
inevitably exists between books covering the same 
ground, 

The author is among those who take every oppor- 
in which the word 
weight is generally understood. An aphorism of his 
worth quoting is: “ We can no more lock up forces in 
a box than Pandora could imprison Hope in a casket, so 
that it is incorrect to talk of a dex of weights—the cor- 
rect term being a ox of masses.” \Ve hope that a time 
will come when books similar to the one under notice 
will be required in all our public schools and colleges. 


Wanual of Practical Logarithms. By W.N. Wilson, 
M.A. (London: Rivington, Percival, and Co., 1894.) 


' THE great importance of a sound knowledge of the use 


son’s College, the Mechanics’ Institute, and the Allan , 


Glen’s School were united in 1882 to form the Glas- 
gow and West of Scotland Technical College. The 
Mechanics’ Institution, or College of Science and Arts, 
mentioned in this connection, was founded in 1823 as the 
result of the secession of some members of the Ander- 
son’s Institution. Lord Kelvin and his brother, the late 
Prof. James Thomson, studied for some time at the former 
institution. 

The present Technical College, and the institutions 
from which it was formed, has had many distinguished 
men among its teachers and students. Prof. Sexton’s 
history of the whole organisation is not merely of local 


technica] education. The illustrations in his book are 
numerous, but mostly very bad, and the descriptive text 
might have been far more brightly written. 


Practical Work in General Physics. By W. G. Wooll- 
combe, M..A., B.Sc. Pp. 83. (Oxford: Clarendon 
Press, 1894.) 

INSTRUCTION in practical physics is steadily, though very 

slowly, gaining ground in our schools and colleges. The 

tardy recognition of the great importance of this kind of 
work is doubtless due to the fact that practical physics 
does not bear directly on industrial and commercial pur- 
suits. I3ut, for training the mind, there is no better means 
than a course of physical laboratory practice. The hand 
is exercised in delicacy of manipulation ; the eye is led to 
perceive instead of seeing things vacantly ; and the mind 
is trained to make scientific deductions from observed 
facts. Whether a boy ts designed to be a politician or a 
preacher, whether it is intended that he should follow the 
law or be sacrificed to science, in fact, no matter what 
the calling or profession in which he has to work his way 
through life, by far the best mode of obtaining the ac- 
curacy of observation and deduction desirable in every- 
one, is through instruction in practical physics. It is be- 
cause we believe this, that we welcome any indication of 
the extension of such knowledge. Mr. Woollcombe is 
the author of a little book on practical work in heat, 
which we were able to commend when it appeared. The 
present volume deserves the same praise that we gave 
the previous one. It begins with descriptions of such 

Instruments as the linear vernier, sliding callipers, micro- 

meter screw gauge, and balance, and passes on to the 

Measurement of length, area, and volume. The experi- 

ments performed under these heads lead naturally to the 

determination of the densities of solids, liquids, and 
gases, and then to Boyle’s Law, the barometer, and capil- 


of logarithms, and the frequency of their application in the 
majority of sciences, is sufficient to account for the 
appearance of such books as that under review, entirely 
devoted to their exposition. The subject is treated toa 
small extent in many of the larger text-books on algebra 
and trigonometry, but their insertion there is more to 
acquaint the student with the principles than to give 
him a good working knowledge, which can only be 
obtained by constant solving of problems. 

In the book which we have under notice, the author 
assumes that the reader has had such a smatter- 
ing of the subject as above suggested, since he 
purposely omits the propositions and formule found 
in most of the text-books, and devotes his whole atten- 
tion to the treatment of various methods of solving prob- 
lems with their aid. The examples dealt with, illustrate 


interest, but appeals to all interested in the growth of ; those branches of arithmetic, algebra, plane trigonometry, 


and mensuration, and those that are worked out are 
given in the forms that the student himself is advised 
to adopt. 

The author deviates here from the usual method of writ- 
ing the characteristic before the mantissa, by placing it 
afterwards. His reason for doing so is that he thus 
avoids the necessity of using the old and clumsy nota- 
tion, as he calls it, for denoting the combination of a 
negitive characteristic with a positive mantissa. The 
method here adopted has, no doubt, its advantages, and 
might facilitate inatters for beginners, who nearly always 
tind this a difficult point to surmount. 

The reader is supplied with plenty of examples to 
practise his ingenuity upon, many of them being selected 
trom various examination papers for the Army, Navy 
Oxford, and Cambridge, &c. 

In the absence of any external assistance, close at- 
tention to the methods of solution employed in the book 
should give the reader a good insight not only in the right 
way of handling and becoming familiar with tables, but 
in the art of successfully attacking problems by their aid. 

Nie J. L: 
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[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Netther can he undertake 
to return, or to correspond with the writers of, rejectea 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications, | 


Towards the Efficiency of Sails, Windmills, Screw- 
Propellers, in Water and Air, and Aeroplanes. 


Tite discussion of this day week, on flying machines, in the 
British Association was not, for want of time, carried so far as 
to prove from the numerical results of observation put before 


larity. This order is practically the same as that fol- | the meeting by Mr. Maxim, that the resistance of the air against 
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a thio stiff plane caused to move at sixty miles an hour through 
it, in a direction inclined to the plane at a slope of about one 
in eight, was found to be about fifty-three limes as great as the 
estimate giveo by the old ‘theoretical “(!) formula, and some- 
thing like five or ten times that calculated from a formula 
written on the black-board by Lord Rayleigh, as from a 
previous communication to the British Association at its 
Glasgow meetiag in 1876. 

1 had always telt that there was no validity, even for rough 
or probable estimates, in any of the ‘‘ theoretical ” investigations 
hitherto published : but how wildly they all fall short of the truth 
I did net know until I have had opportunity in the last few 
days, fricul nevoliis, to examine some of the observational 
results which Maxim gave us in the introduction to his paper. 
On the other hand, | have never doubted but that the true 
the ory was to be fouad in what 1 was taught conversationally by 
William Froude twenty years ago, and which, though | do not 
know of its having been anywhere published hitherto, is clearly 
and tersely expressed in the following sentence which I quote 
{rom a type-writtea copy, kiodly given me by Mr. Maxim, of 
his paper of last week :— 

“The advantages arising from driving the aeroplanes on to 
new air, the inertia of which has not been disturbed, is clearly 
shown in these experiments.” 

Founding on this principle, 1 have at last, I believe, suc- 
ceeded in calculating, with some approach to accuracy, the farce 
required to keep a long, narrow, rectangular plane moving 
through the air with a given constant velocity, V, ina direction 
perpendicular to its length, /, and inclined at any small angle, ¢, 
to its breadth, a. Ina paper, which I hope to be able to com- 
municate to the PArlesophical Magazine in time for publication 
in its next October number, | intend to vive the investigation, 
including con-ideration of ‘‘skin-resistance ” and proof that it 
is of enmparatively small importance when 7 is not much less 
than 1 10, or 120, of a radian, and the ‘‘plane”’ is of some 
practicably smooth, real, solid material. lo the meantime, here 
is the result, with skin-resistance neglected :—The resultant force 
(perpendicular, therefore, to the plane) is 2rV" sin @ cos @ la; 


: : S130 oc cs Q 
which is 4” a times or for the case of sin 8=8, one hundred 
sin 
times), the old miscalled ‘‘ theoretical ’’ result. 
Eastern Telegraph Company's Cable Steamer 
Electra ; crossiog the mouth of the Adriatic, 
August 17. 


KELVIN, 


Geological Maps of Baden. 


It may interest some of your readers likely to visit the Black 
Forest, that Herr Wioter, of [leidelberg, has begun the issue of 
an official series of peolozical maps, each 194 -.174 inches, with 
memoir. Two are already ont, one east of Tleidelberg, the 
other giving the Maoswald district, north-east of Gengenbach. 
The scale is 1 : 25000 ; 7.2. 10cm, to 24km., or practically two 
and a half inches to the mile. ‘Vhree sections are given on the 
sheet ; the memoir has about 100 pages. The price for the map 
and memoir is only two marks ; if the map is mounted, three 
marks. I had intended to comoient on the contrast between 
thi’ marvellous cheapness and our own Survey issties, as our inch 
ordnance cannot approach this for detail; for instance, the 
contour lines are given for every ten metres, Buta parapraph 
read to-day inthe New Vork Nation of August 9, in a letter 
signed “ W. M.D.” will speak for me:—". . . unfortunately 
the publications of the Tritish Surveys are rarely found complete 
at home outside of the Governmental bureaus in Washington. 
Very few copies of the British geological reports and maps are 
prevented to libraries in foreign countries, and the prices at 
which they are sold practically forbids their purchase. The 
wap! are, omrenver, coloured by hand, so every copy is 
expenbive ; while ours are lithagraphed, and ' additional copies ° 
are of only nominal cust, perhaps three or fourcents apiece. . . . 
The British practice almast seals up the costly results of the 
geological surveys... . It was a satisfaction to learn that 
thie openion, lormed at home, was shared and emyhatically 
expre vert over here” (at Edinburgh). 

Fle Valen State geology maps are also, of course, litho- 
vrayacd, aml @> are the equally cheap Imperial mays of all 
Germany, avother erties, now being published by Justus Perthes, 


and ol which éle> the rst two are qust issued and cover the 
ame regiow, Sw th-west Germany, That the policy pays seems 
certain. Vhree o her purchase’, for instance, were the 
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immediate result ot my own, whereas my friends have always 

been content to derrow my English maps, when I could see 

my way to lend them. J. Evmunp CLark. 
York, August 21. 


Variation of ‘* Aurelia.” 


I SEE that you note (p. 413) the occurrence of an -furedia with 
pentamerous symmetry. In an expedition of the Liverpool 
Biological Society to Tlilbre Island, a few weeks ago, we f ound 
several such specimens, and remarked upon the frequency of 
the variation. I think the number was either four or five 
pentamerous forms out of twelve examined. 

Port Erin, August 25. W. A. LLERDMAN, 


CREATIGRES (OL OTE RSE Anes 


os REATURES of Other Days” is a work of literature 

rather than science, and is yet so full of reference 
to scientific facts and discoveries that it appears like a 
work of learning. It narrates tle history of extinct 
animals laboriously discovered, and in many cases still 
undergoing laborious interpretation by palaontologists, 
in language which is free from technicality. There is no 
reference to the anatomical structure of the skeleton 
which necessitates technical language. There is no 


| critical digest of the facts enumerated, or of the nomen- 


clature under which the fossils are described. No 


| attempt is made to state the ostcological characters 


which distinguish these fossils from each other. Mate- 
rials which any author has supplicd are accepted im- 
partially, and the same animal type is illustrated by 
dissimilar restorations. Thus Mr. Hulke made a quadru- 
pedal restoration of Hyfstlophodon Foxt, an animal which 
once was termed a young /ewanodon, out of which Mr. 
Smit has restored a vigorous-looking lizard. If these 
interpretations are correct, it is improbable that the 
vertical bipedal restoration of Achrsaurus, given by 
Prof. Marsh, and restored by Mr. Smit, can also be 
satisfactory. Many of the original restorations endea- 
vour to convey an idea to the unlearned of the skin and 
aspect of the living animals. And as these are based 
upon published figures, or restorations, the author has no 
doubt gone to the best material which was available, even 


- when the result is unsatisfactory. Sir William ltower, in 


his preface, fairly states the claim of the restorations to 
consideration. He says: ‘In the restoration of the 
external appearance of extinct animals, known only by 
bones and teeth, there is much of imagination, much 
indeed of mere yuess work, and | should therefore he 
sorry to guarantee the accuracy of any of the representa- 
tions of animals in this book, the majority of which were 
never seen in the flesh by the eyes of mortal man. I 
think, however, | may safely say that Mr. Hutchinson 
and his accomplished artist, Mr. Smit, have done their 
work carefully and conscientiously, and given us, in most 
cases, a fair idea of the appearance of the creatures they 
have endeavoured to depict according to the best evidence 
at present available.” Sir William commends the figures 
because they give a better idea of the animals than most 
persons who only saw their fossil remains would he able 
to carry away. This unscientific attitude of the baok is 
its chief merit. It is only when the author becomes an 
expositor of science that scientific men are likely to 
disagree with him. More care was needed in some of 
the restorations, The old red sandstone fishes, for 
example, are drawn without any regard to their relative 
sizes, those of the upper and lower beds swimming 
together as though they were of the same geolngical 
age, while at the bottom of the water are Trilobites, 
Brachiopods, and Cephalopods, which no one ever siw 
in the old red sandstone, 

I fy Rev. 1 N  Hatchinson, B.A, F.GS., author of * xtincl 


Monsters." With numerous illustrations by J. mit and others. (London? 
Chapman wid Wall, Limited, 10 y4-) 
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Fic. 1.—A restoration of Hypsilophodon. 


as 


(Phenacodus). (Hyracotherium). 


Fic. 2 —Ancestors of the Horse. Eocene Period. 
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Proteros rus is classed under the Rhynchocephalia, 
apparently onthe author's judgment. though the proposi- 
tion might be hard to sustain. There are chapters given 
to Anomodonts. Crocodiles, newly-discovered Dinosaurs, 
and ancient birds ; in which curious illustrations appear, 
some of the funmest being reproductions of the animals 
created by Mr. Waterhouse Hawkins for the Central 
Park, New York. The concluding chapters describe and 
illustrate mammals. Pul@othertum and Corvphodon, 
Dincthsrium and Mastodén, are fairly well illustrated. 
Horses and their ancestors give illustrations of 
Pheniowdus and Hyricotherium, 
of the extinct marsupials of .\ustralia, and of the extinct 
mammals of South America, such as Joxvodon, JJacrau- 

hentia, and Muacherodus, 

The Bs urus of Cesar, which probably became extinct 
in Britain before the Roman occupation, is represented 
by aspirited drawing. .\ppendices give a table of strata, an 
enumeration of the orders of animals, and a list of books 
for reference. ISG 1G Si 


ERNEST MALLARD. 


ge following paragraphs are extracted from an 

obituary notice of this distingnished mineralogist, 
contributed to the J/ineralogical Magazine by M. G. 
Wvyroubotf :— 

In the history of scientific mineralogy the name of M. 
Mallard will undoubtedly occupy a place beside that 
of Hauy, to whom is universally conceded the honour of 
originating this branch of human knowledge. 1t may be 
asserted without exaggeration that M. Mallard created 
anew the science of crystallised bodies by bringing that 
science into close and intimate union with general 
physics. Only a few years ago mineralogy was regarded 
as a purely descriptive science, and crystallography was 
no more thin a special chapter of abstract geometry. 

He was a close follower of Bravais, whose beautiful 
theary he, to his great credit, adopted, developed, and 
popularised. Bravais, however, viewed the problem of 
crystalline structure as a zeometrician, and saw only one 
side of the question. His conception of the lattice is 
based upon the homogeneity of the crystal ; now, experi- 
ence had long azo shown that crystals are far from being 
always homogeneous. ‘Yo M. Mallard is due the honour 
of explaining this apparent contradiction by demon- 
strating, theoretically and experimentally, that crystals 
frequently consist of several lattices distributed in a cer- 
tain regular manner about an axis which does not belong 
to any one of them. 

M. Mallard did more than this, and hercon rests his 
claim to imperishable fame: he deduced from the theory 
of lattices and of reticular assemblages all the physical 
phenomena observed in crystallised bodies, including 
what were called the optical anomahes. Owing to his 
labours crystallography became a completely rational 
science to the same extent as any other branch of 
phys cs. 

The crowning work of M. Mallard was his “ Traitc de 
Cristallovraphie,” which was intended to comprise three 
volumes. Two only of these have been published; the 
third wae to have dealt with crystalline assemblages, 
polymorphiom and isemorphism, the most complex 
problems in cryttallography, and those in which his most 
original work was done. ‘The materials from which this 
volume Wis to be constructed are to be found in the 
memoirs publithed by M. Mallard since 1879. Some of 
the¥e ure real masterpieces, and have become classical ; 
sich are the papers on optical anomalies, on the quasi- 
cub c form of all crystallised bodies, on the transforma- 
tions of palymorphous substances, and on isomorphous 
minure®, 

When we add to these the many detailed researches 
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which he published in the Bud/etin of the French Mine- 
ralogical Society, some relating to improved instruments 
of precision, and some to particular mineral species such 
as boleite, lussatite, tridymite, and melunophlogite, we 
cannot but feel that since the time of Hauy no one has 
done so nwch to advance that section of physical science 
which is concerned with crystallised bodies. 


ENOLES, 


M. CoTTEAU, whose death we announced last week, has 
bequeathed his fine collection of living Echinoderms to the 
Paris Muscum d’llistoire Naturelle. 


REUTER reports that an earthquake shock of short duration 
was felt at Athens at a quarter to eight on the morning of the 
26th inst., and alsoat Corinth, Vastizza, Zante, Thebes, Chalcis, 
and Atalanti. 


IT is announced that a laboratory for the manufacture ol 
tuberculin, matlein, anthrax, vaccine, &c., will shortly be es. 
tablished in Rome in connection with the laboratories of Ilygiene 
of the Ministry of the Interior. 


We learn that Prof. Pettenkofer has resigned the chair of 
hygiene and the directorship of the Hygienic Institute in the 
University of Munich, on account of his advanced age. Ie 1s 
succeeded by Prof. Hans Buchner. 


Tue British Medical Fournal says that the President of 
(Queen’s College, Belfast, has received information that the 
Government will grant the sum of £2,500 far the erection and 
equipment of a physiological and pathological laboratory. Plans 
are being prepared, and the buildings will be at once proceeded 
with. 


Mr. H.C. Russet, of Sydney Observatory. writing to us 
with reference to an aurora observed an July 20, says that he 
noticed that while the display lasted there was a fog or haze 
over the southern sky bright enough to hide 5th magnitude stars, 
and when these began to reappear the auroral light vanished, 
as if the fog or haze had been necessary for its manifestation. 


Mr. Ricttarp Lancpon, station-master at the Silverton 
Station of the Great Western Railway, Devon, died on July 18. 
Nearly thirty years ago he hegan to study astronomy, in which 
he took an absorbing interest to the end of his life. Being a 
skilful mechanician, and having acquired a knowledge of optics, 
he employed his spare time in constructing an eight-inch silver= 
on-ylass equatorial reflector, grinding the mirror with a machine 
which he made for the purpose. Ile was a kcen and accurate 
observer, and in 1872 he read a paper ‘On certain Markin 
on the Planet Venus” before the Royal Astronomical Society. 


For just. a year the Birahi Ganga River has been damme 
back by the great landslip at Golna, We noted this evel 
shortly after its occurrence, and on July § gave an abstract 
Mr, T. UL. Holland’s report upon it. In this report M 
Holland estimated that the lake would overflow the barri 
about the middle of August. The news has now com 
that the water reached the top af the dam early on Sun’ 
day morning, and cut through the temporary dam whi 
had been constructed to prevent its escaping during the night 
Combined percolation and overflow caused the water to fall 
rapidly, until its length was reduced from five miles to abo! 
two and a half miles. Telegraphing on Monday, Reuters 
correspondent at Simla says that the water thus released 


has swept away all the Government buildings on the 
banks of the river. At Vlardwar « torrent of water oft. 
in depth rushed through the town, but there was 10 
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loss of life, owing to the precautions taken. All the buildings, 
however, between Gohna and Ilurdwar have been destroyed. 
The lake formed by the landslip is now empty. Thongh 
considerable damage has been done to property by the escape 
of the water, no loss of human life is reported. The Indiaa 
Government is to be commended for the ample precautions 
taken to avert disaster at the time of overflow, and for the 
scientine manner in which the formation of the lake has been 
investigated. 

THE journey to Greenland, modestly referred to by Prof. G. 
F, Wright in our correspondence columns on July 12, promises 
to lead to results of seientific value. We understand that the 
excursion was organised by Dr. Frederick A. Cook, anthro- 
pologist of Peary’s first expedition, and consists of fifty persons, 
of whom a good part are students of science. Among the 
scientific members are Prof. W. [I. Brewer, of Yale College, 
Prof, B. C. Jillson, of Pittshurg, Pa., who with Prof. G. F. 
Wright and his son, of Oberlin, Ohio, and a party ol six, will 
disembark in Umenak Fiord about latitude 71°, to study the 
border of the ice-sheet, the neighbouring glacial deposits, the 
glaciers entering the fiord, the Tertiary deposits of the vicinity, 
and make a collection of the plants and animals. Prof. L, L. 
Dyche, at the head of the department of zoology and taxidermy 
at the State University of Kansas, is the official naturalist of 
the expedition. He will make a point of collecting birds 
aod mammals. With him are Mr. S, P. Orth and Mr. 
B. I. Stanton (both of Oberlin), as assistant naturalists, to make 
general collections. Mr. E. A. Mcllhenney, of Louisiana, 
accompanies the expedition as an ornithologist. Prof. C. E, 
Hlite, of Philadelphia, with three assistants, goes to Labrador 
for general exploration. Prof. E. P_ Lyon, of Chicago, goes 
for the general study of biology. The expedition expects to 
return about September 20. 


ProF. I]. B. Dixon's report on the explosioa that occurred 
at the Albion Collicry, near Pontypridd, South Wales, atthe 
end of last June, has been published as a Parliamentary paper. 
Although it was not possible to examine all the workings, the 
evidence obtained justifies the opinion that the explosion 
throughout its main extent was purely a dust explosion. Prof. 
Dixon thinks it would have been practically impossible for 
fire-damp to have accumulated in the main intake air-roads, or 
to have been introduced suddenly into them in sufficient 
quantity to feed an explosion throughout the extent of road 
actually traversed by the flame. On the other hand, sufficient 
dust was found lying in a dry and fine state along the main 
roads to feed the flame throughont the parts penetrated by the 
explosion. As to the origin of the explosion, the belief is 
expressed that a dynamite shot raised a cloud of inflammable 
particles and set them on fire. If-precantions were taken 
always to water the dust near the spot where a eartridlge is 
going to be fired, such explosions as that at the Albion 
Colliery wonld be less frequent. 


‘THE twenty-third meeting of the French Association for the 
cyanacement of Seience was held at Caen, from Augnst 9 to 
5, under the presidency of M, Mascart. In his opening 
address, the president paid homage to the many men of light 
and leading who were born and nurtured in the little province 
f Normandy, in which the meeting was held. Pierre Varignon, 
whe celebrated geometer, was born at Caen in 1654. ‘The two 
shemists, Ronelle and Vauquelin, and the intrepid traveller 
Oumont-Durville, were born in the same neighbourhood. 
Other names associated with the province are the great 
wstronomer Laplace ; Elie de Beaumont, one of the founders 
of French geology ; Augustin Fresnel, whose work in physical 
»ptics has become classical; and that intellectual giant, Le 
Verrier. The second section of M. Mascart’s address was 
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devoted to brief descriptions of some of the institutions desigaed 
for scientific study in the United States. Praise was especially 
given to the generous donors whose lavish benefactions had 
helped on the cause of science in Ameriea. If M. Mascart 
had followed the traditions attached to a president’s office, be 
would have given his audience his reflections upon the progress 
accomplished in the branch of knowledge to which he has paid 
most attention, that is, meteorology. This, however, he did 
pot do, but passed in review some points in the history of 
electricity. “he meeting was not favoured with fine weather, 
nevertheless the number of members was about the same as 
in previous years. The total receipts amounted to 91,182 
francs, of which, however, only 55,551! francs came from 
annual subseriptions. The sum of 15,624 francs was disbursed 
in grants for scientific research. The Association will meet 
next year at Bordeaux, and in 1896 the place of meeting will 
be Tunis. 


THE London Gucette for Friday last contains the following new 
denominations of standards for electrical measurement, adopted 
by the Privy Couneil on the previous day: (1) Standard of 
Electrical Resistance. Yhe standard of electrical resistance, 
denominated one ohm, heing the resistance between the copper 
terminals of the instrument marked ‘‘ Board of Trade Ohin 
Standard Verified 1894” to the passage of an unvarying elec- 
trical current, when the coil of insulated wire forming part of 
the aforesaid instrument, and connected to the aforesaid ter- 
minals, is in all parts at atemperature of 15°°4C. (2) Standard 
of Electrical Current,  .\ standard of electrical current, de- 
nominated one ampere, being the current which is passing 
in and throngh the coils of wire forming part of the instrument 
marked ‘‘ Board of Trade Ampere Standard Verified 1894,” 
when, on reversing the current in the fixed coils, the change in 
the forces acting upon the suspended coil in its sighted position, 
is exactly balanced by the furce exerted by gravity in West- 
minster upon the iridio-platinum weight, marked A, and form- 
ing part of the said instrument. (3) Standard of Electrical 
Pressure. <A standard of electrical pressure, denominated one 
volt, being one-hundredth part of the pressure which, when 
applied between the terminals forming part of the instrument 
marked ‘‘ Board of Trade Volt Standard Verified 1894,” causes 
that rotation of the suspended portion of the instrament whieh 
is exactly measured by the coincidence of the sighting wire with 
the image of the fiducial mark A, before and after application 
of the pressure, and with that of the fiducial mark B during the 
application of the pressure, these images being produced by the 
suspended mirror, and observed by means of the eye-piece. In 
the use of the above standards the limits of accuracy attainable 
are as follows:—For the ohm, within one-hundredth part of 
one percent. ; for the ampere, within one-tenth part of one per 
cent. ; for the volt, within one-tenth part of one per cent. The 
coils and instruments referred to are deposited at the Board of 
Trade Standardising Laboratory, $ Richmond-terrace, White- 
hall, London. 


THE Department of Science and Art has issued the following 
list of candidates successful in this year’s competition for the 
Whitworth Scholarships and Exhibitioas. Scholarships of the 
value of £125 per annum (tenable for three years)—Johno Ball, 
22, engineer, Derby; James HI. Smith, 23, student, Manchester; 
Ularry Verney, 24, fitter, Bristol; Charles F. Smith, 21, 
mechanical engineer, Bristol. Exhibitions of the value of £50 
(tenable for one year)—Frank Fisher, 19, engineer, Brighton ; 


William M. Thornton, 24, student, Liverpool; Jo'un WW. 
HMinehley, 23, student, Lincola; William D. Young, 23, 
engineer, Westfiell (N.B.); Alexander L, Mellaaby, 22, 


engineer, West Hartlepool; William T. F. Trunchion, 
fitter, Bedford ; lIenry Deanesly, 25, draughtsman, Wincanton ; 
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William T. Swinger, 19, engineer apprentice, Plumstead, Kent ; 
Arthur W. Ashton, 21, fitter, Plumstead, Kent ; Arthur E. Mas- 
call, 18, engineer, Woolwich ; William Rosbotham, 25, student 
Belfast ; Joseyh J. Kirwin, 20,engine fitter apprentice, Devon- 
port: Charlie W. Cairns, 21, apprentice engineer, Neweastle-on- 
Tyne; John W. Button, 23, fitter, Oldham; Sydney Erant, 22, 
mechan cal enyineer, London ; Charles E. Pickles, 18, student, 
Wradford; Riehard G. Allen, 21, fitter apprentice, Southsea ; 
Alexander Craig, 22, engineer, Crewe; Thomas S. Usherwood, 
20, engideer apprentice, London; Walter Eraut, 19, mechanical 
engineer apprentice, London; Lewis E. Limming, 21, ship- 
wright apprentice, Southsea; Sidney E. Lamb, 20, fitter 
apprentice, Devonport; Francis J. Russell, 20, fitter apprentice, 
Portsmouth ; Edgar R. Sutcliffe, 19, draughtsman, Leeds; 
George F. Hambly, 20, engineer apprentice, London; William 
Gore, 23, engineer, King’s Lyno; Thomas S. Cockrill, 25, 
marine engineer, London; William 11. James, 21, engineering 
student, Cardiff; Harry J. Peachey, 18, engineer apprentice, 
Stratford London) ; James N. Boot, 25, engiacer, London. 


DurinG a severe hailstorm at Vicksburg, in May last, a 
remarkably large hailstone was found to have a solid nueleus, 
consisting of a piece of alabaster from one-half to three- 
quarters of an incb. Duriog the same storm at Bovina, eight 
miles east of Vicksburg, a gopher turtle, six by eight inches, 
and entirely encased in iee, fell with the hail. Commenting 
upon this, in the JJewthly Weather Review, Prof. Cleveland 
Abbe says that apparently some special local whirls or gusts 
carried the enclosed objects from the earth's surface up to the 
cloud region, where they were encased by successive layers of 
snow and ice, until they fellas hailstones. Ile points out that the 
fact that hailstones, as well as drops of water and flakes of 
snow, often contain nuclei that must have been earried up from 
the earth’s surface, is entirely in accord with the general 
principle that ascending currents precede the formation of 
cloud and rain, and that solid nuelei are needed to initiate the 
ordinary precipitation of moisture. 


Dr. IlERGESELI. has sent us the results of the meteoro- 
logical observations made in Alsace and Lorraine during 
the year 1892, containing hourly values for Strassburg, and 
monthly and yearly summaries at various other stations, The 
results obtained {rom two anemometers at the central station 
are very interesting ; one of the instruments is erected at about 
170 feet, and the other at about 470 feet above the ground. 
The wind velocity at the higher level has a daily range corres- 
ponding exactly with that of mountain stations, the minimum 
oecurring in the morning, and the maximum during the night. 
The results show that the indications of an anemometer fixed 
more than 150 feet above the ground are much more eomparable 
than those ata lower level, where the indications are affected 
by local conditions. We look forward to the promised pub- 
heation in the next volume of a chart showing the distribution 
of rainfall for a long series of years. 


WE h ve reccived from M. EE. Durand-Greville two pamphlets 
entitled ‘ Les grain! et les orages," in whieh the author has 
endeavoured to show the conncetion between certain squalls, 
which accompany large barometric depressions, and thunder- 
storms. It is generally admitted that important thunderstorms 
secur at the same me on different points of an isochronous 
line moving towards east-north-east. efore the storm there 
is a praclual fall of the barameter, a rapid rise during the storm, 
and a sudden ehange in the «hrection of wind. But opinions 
differ considerably as tothe conditions under which the thunder- 
torms occur. The author has investigated certain special cases, 
and hae endeavoured, with some success, to co-ordinate the 
various vicw!. Ife shows that several of them, while con- 
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tradictory, at least in appearance, are capable of reconciliation, 
and are founded upon facts, which have been diversely inter- 
preted. The papers are accompanied by several explanatory 
diagrams showing the line taken by the squalls, and the various 
forms of the isobaric eurves which accompany them. 


IN an interesting report issued by the United States Depart- 
ment of Agriculture, Mr. Alexander McAdie gives an account 
of the statistics concerning the position, Xc., of bnildings 
struck by lightning, and also of the best methods to be em- 
ployed to protect buildings, &c., from being damaged by light- 
ning One interesting point which is very prominently brought 
out by the statistics is the decreased liability to accident fram 
lightning strokes in thickly populated districts. In fact, it may 
be said that, in general, the risk in the country is five times as 
greatas in a city. The report concludes with a number of 
rules which ought to be observed with reference to lightning, 
{rom which we may select the follawing :—If the conductor, at 
any part of its path, goes near water or gas mains, it is best 
toconnectthemtoit. Independent grounds are better than con- 
nection to water or gas-pipes. Clusters of points or groups of two 
orthree along the ridge of the roof are reeommended. Thetop 
of the rod should be plated, or in some way protected from rust, 
and chain or linked conductors are of little or no use. Finally, 
if you should be in the vicinity of a person who has just been 
struck by lightning, no matter if the person struck appears to 
be dead, go to work at once and try to restore consciousness. 
There are many cases on record proving the wisdom of this 
course, and there is reason for believing that lightning often 


' brings about suspended animation rather than somatic death, 


Try to stimulate the respiration and circntation, and do not 
cease in the effort to restore animation for less than an hour's 
time. 


AT arecent meeting of the Vienna Academy of Science, Herr 
Lruno Piesch gave an account of his recent work on the change 
in the electrical resistance of aqueous solutions, and of the 
electric polarisation with change of pressure. The author has 
examined a large number of liquids, both acids and salt salu 
tions. The apparatus was so arranged thatthe resistance and 
polarisation would be simultancously measured. The high 
pressures used were obtained by means of a Cailletet’s com- 
pression apparatus, and experiments were carried on up to a 
pressure of 600 atmospheres. The vessel in which the liquid to 
be experimented upon was placed was enclosed in the iron 
receptacle of the pump, being insulated by means ofan ebonite 
plug. The following results have been obtained :—A change 
in pressure is always accompanied by a change in the electrical 
resistance, the resistance decreasing with increase of pressure. 
No definite connection ts observable between the amount of the 
pressure change and the concentrate of the soiution, but inthe 
case of most of the substances investigated the change was 
greater in the case of very dilute solutions than in more ean- 
centrated ones. The magnitude of the change in resistance 
with change in pressure is very small, a5 is also the case with 
the change in the polarisation. In most cases an increase 0 
the polarisation with increase of pressure was observed, but the 
irregularities were in this case greater than those observed in th 
resistance measurements. In conclusion the author examined o 
solutian of ammonium nitrate in alcohol, when he obtainee 
changes in the same sense as in the case of aqueous solutions. ~ 


Ar the same meeting, err J. Liznar read a paper on the 
26-day period of the carth's magnetism. Ina previous cain — 
munication the author had compared the diurnal variation 1 
stations in middle and high latitudes, Inthe present paper th — 
magnitude of the 26-day period variation for declination and in 


clination at the stations of Pulowsk and Jan Mayen are compared 
- 


J 


\ 
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and it is shown that the amplitude of the variation at the 
northern station is four times as great as at the southern, The 
author also considers that the small variations whic constitute 
the 26-day period variation are not due to a direct mizn:tic 
action of the sun, but that they must have their origin in sone 
secondary action of the same. 


IN cases where it is desired to-investigate a ray of light 
reflected perpendicularly from a surface, it is usual to employ a 
transparent plate of glass which transmits the incident ray before 
it falls upon the surface, and partially reflects it aside on its 
return, Such an arrangement, best known in Gauss’s eye-piece, 
may he called a Gauss’s plate. The best position of sucha plate 
is, as pointed out by Ilerr B. Walter in the current number 
of Wiedemann’s Annaler, not the commonly accepted one 
of 45°, but another depending upon the refractive index of the 
material of the plate, and upon whether the light is polarised 
and in what manner. From theoretical considerations, he 
concludes that for light polarised either in or at right angles to 
the plane -of incidence the greatest possible intensity of the 
reflected light is 15 per cent. of the original intensity, whatever 
may be the refractive index. If the light is polarised in the 
plane of incidence, the plate must be placed at a lesser angle to 
the ray the smaller the index of refraction. For light polarised 
at right angles to this plane the reverse holds good. But for 
refractive indices about 1°4 this angle reaches the common value 
of 7° 46’ 16”. The best position for ordinary light may be 
determined by regarding it as composed of the two species of 
polarised light. For crown glass the inclination should be 103°, 
at which position the intensity of the reflected light is 2°S4 times 
that obtained with the usual iaclination of 45°. 


A NEW automatic sounding instrument has lately been 
brought into use by Captain G. Rung, the director of the 
Copenhagen Meteorological Institute, under the name of the 
universal bathometer. Unlike the instruments hitherto con- 
structed, which register the depth attained by the compression 
undergone by a column of air, Captain Rung’s bathometer, as 
described in /rmsz, measures the density of a smill volume of 
the compressed air cut off at the bottom of the sea. This 
density is directly proportional to the depth attained, ard is 
measured by allowing the compressed air to expand until it 
is under atmospheric pressure only. Its volume will then be 
proportional to the density it had reached during compression. 
The whole apparatus is very neat and compact. A metallic 
tube contains two other tubes side by side, both communicating 
with a small chamber at the top. A valve shuts off the com- 
munication with the one or the other of the tubes, accordingly 
as the sounder is being lowered or raised. When the bathometer 
is being let down, water enters the ‘‘air tube” from the bottom, 
and compresses the air in the tube and ia the small chamber. 
The whole is enclosed in another heavy tube, in which it can 
slide alittle up and down. When the bathometer touches the 
hottom, the inner tube slides down, thereby turning the valve so 
as to close the communication with the air tube and open to the 
“measuring tuhe.” At the same time, a couple of spring 
Catches prevent the inner tube sliding up again. The 
bathometer is then drawn up to the surface, and the reading 
on the measuring tube at once indicates the depth. This tube 
is made of glass, and is graduated in fathoms or other units of 
length at equal intervals. This constitutes the chief advantage 
of this over previous types. In instruments measuring the 
depth by the volume of the compressed air the graduations had 
to be at smaller and smaller intervals as the depth increased, 
since the amount of compression decreases at high pressures. 
Captain Rung’s instrument, on the other hand, can be graduated 
directly up to any limit of depth which it is likely to attain. 
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Mr. W. J. MorenKHAus has lately studied a species of 
American freshwater Percide—Ltheostoma caprodes, Kafinesque 
—with a view to ascertain the extent of its variation, the relation 
of its variation to its geographical distribution, the exteat of 
variation in each locality, andthe variation with age. He gives 
an account of his investigation in the dmertcan Naturalist for 
August, and from it we learn, among other poiats, that the 
difference between specimens from the same locality is very 
slight. The greatest variation was found to be in the colour- 
patterns of the fish, but the most complicated colour-pattern 
can be connected with the simplest by means of intermediate 
stages, These variations, however, could not be connected 
with the latitudes iahabited by the different varieties. Slight 
variations were found in proportions and number of fin rays, 


THe Plankton Expedition has yielded some very interesting 
results with regard to the bacteriology of the ocean, which are 
now published by Dr. B. Fischer in ‘‘ Die Bakterien des 
Meeres nach dea Untersuchungen der Plankton-Expedition .” 
Except at very great depths, germs capable of germination 
were found everywhere. The number in the Canary, Florida, 
and Labrador currents was larger than in the south equatorial, 
north equatorial, and Guinea currents. None could be detected 
with certainty in the hed of the ocean ; but bacteria abound at 
a depth of 4oom., and are certainly present at depths between 
800m. and 1100m. The prevailing form of microbe is the 
spiral ; but bacterium forms are also frequent ; micrococci are 
rare. Forms more or less resembling the cholera-vibrio, both 
in their form and in their mode of motion, were very common. 
Most marine bacteria are aerobic, but some appear to be also 
facultatively anaerobic. Not a few form pigments, and a large 
number are luminous in the dark; the phosphorescent forms 
were most commonly met with on the surface of living ish. A 
number of new species are described. 


SoME interesting points await settlement in the natural 
history of the mollusk Gzzd/achia, whose shell preseats such 
puzzling and anomalous features. In a recently published paper 
on the Australasian forms (/'roc. Linn. Soc. NS.IV. viii. 
1893), Mr. Charles Hedley briefly reviews our knowledge of 
the genus and its distribution, and gives descriptions and figures 
of G. petterdi and G. bedidomci. In the case of the former 
species, he describes a series of young shells showing the method 
by which the primary -1ytc}/us-like shell is transformed into the 
curious double shell of the adult. Stimpson’s suggestion that 
the septum which partially closes the aperture of the primary 
shell should be compared physiologically with the epiphragm 
of the Ilelices—as a protection during hibernation—well de- 
serves some attempt at verification; as also does the unproved im- 
pression that under particular conditions the shell of Gundlachia 
never attains its normally double form, but remains simple and 
patelliform throughout life. 


THe July number of JJodern Aledicine and Bacterislogical 
Review contains an article entitled ‘‘ The Value of Prof. Koch’s 
Discovery,” in which it is mentioned that the State of New 
York has receutly passed a law authorising the use of tuber- 
culin as a means of determining the presence or non-presence 
of the tuberculous process in cows. It is poioted out that 
though Koch’s tuberculin has not fulfilled the expectations 
raised for it as a curative agent, as a means of diagnosis it 
may be of great service. Two or three drops of tuberculin 
injected bencath the skin of a cow will, if the animal is tuber- 
culous, give rise within a few hours to an elevation of tempera. 
ture of several degrees, whilst this charactcristic reaction is 
absent in the case of animals free from this disease. Amongst 
the bacteriological notes is one on soap as a germicidc, from 

i which it appears that the so-called antiseptic soaps containing 
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salicylic acid or carbolic acid, yield no better resalts than 
ordinary toilet soap, the latter destroying the cholera bacillus 
in from ten <o fifteen minates when applied in the proportion 
of 2°5 parts of soap to 1000 parts of water. The same journal 
contains an acconot of an electric-light bath, consisting of a 
small cabinet larze enougb to permit of one person sitting 
comfortably, the walls of which are completely covered with 
mirror-glass. From forty to fifty electric lights are so distri- 
bnted that every part of the body of the “ bather" is almost 
equally exposed to the light. Dr. Gebbardt, who commanicates 
the article, reserves his opinion as to the carative merits of this 
novel bath, bat mentions that the intense light, contrary to 
bis anticipations, did not prodace an unpleasant or exciting 
effect, but exercised a calming influence upon him. Like the 
ordinary vapour bath, the electric light bath is followed by the 
application of cold water. 


PaRT v., completing the filth volame of the 7ransactions, 
has been issued by the Norfolk and Norwich Naturalists’ 
Society, which fully maintains the interesting character of its 
publications. The first paper consists of the annual ‘‘ Pre- 
sideatial A jdress,” in which the President (Mr. Thomas South- 
well) avails himself of the twenty-fifth anniversary of the 
formation of the Society to give a slight sketch of its history and 
the work it has accomplished ; and we cannot but congratalate 
the members on the excellent resalts it has to show, the five 
thick volumes forming not only an epitome of the natural 
history of the county for the past twenty-five years, with excel- 
lent lists of the fauna and tora, bat numerous biographical 
sketches are given, often with portraits, of the mea whose 
laboars in the past have proved so valuable to their successors. 
The address then gives some very interesting information as to 
the physical feature, of the county in times past, as well as of 
its nataral productions, The establishment of a branch of the 
Society at CGrreat Yarmouth called for a second ‘‘ address,” 
which is devotel to an account of the local naturalists, col- 
lectors, and gunners, for which, ever sinee the latter part of the 
last century, that favoareil locality has always been celebrated, 
as well as to the enumeration of the many ornithological 
rarities which bave there beea obtained. Prof. Newton con- 
tributes a very interes‘ing account of the great fload in South- 
West Norfolk in 1852 53, which resulted in the temporary return 
to the fens ia that listriet of birds, such as the black tern and 
black-healed gull, which ha | long ceased to trequent the locality. 
The oceurrence of the bearded seal on the Norfolk Coast, for 
the first time in (rreat Britain, is announced. Mr. Stacy- 
Watson has a very useful paper on the varieties and distribution 
of the herrinz. 
rence of fungi and flat implements, with lists of Norfolk earth- 
worms, ichneumons, mimmalia, fishes, birds, hemispheric, and 
flowering plants. Of tbe twenty papers in the namher before 
us there are only two which have not a strictly local bearing. 


Tnere are als> papers on the local occur- 


Tie la t number of the /.ve fea of the Russian Geographical 
Suciety contains two papers which are sare to be welcome to 
geozmphers, The tie, by G. 1. Tantheff, is on the tundra, of 
North-Ealt Kussia, on the shores of the Arctic Ocean, hetween 
the rivers Mezen and Vechora, Middeadorff’s descriptions of 
the tandras of northern Last Siberia are classical fur the sub- 
ject. So are alvo Iicketoft's ‘ Flora of Arkhangelsk "and his 
additions ta the Rawian translation of Griesebach’s work. Bat 
so mich has lately been written about the tuadras and the 
(atu e. they havetn com on with the steppes, that the necessity 
of new revearches in this direction was very much felt. MM. 
Tanfiieff fully confirmé this view, and shows the further likeness 
which exit) hetween the black-carth, the clay, and the sandy 
steppes om the one side, anl the peat-bog, the clay, and 
the wandy tandras on the other. 
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very vivid description of the inner processes of the life of the 
tandra, and enters into very interesting considerations relative 
to the extension of the ever-frozen soil, and the limits pat by it 
to the northward spreading of forests. The southern limits of 
the former, and the northern limits of the forest region, are 
identical, and wherever there are in the tandra islands of groand 
which does not freeze, groves of fir-trees appear upon them; 
while even in the forest tracts the appearance of peat-bog islands, 
which remain frozen to a great depth, is always followed bya 
disappearance of the trees. The rivers act as drainage’channe 
which prevent water from percolating the soil, and therefore pre- 
vent it from freezing ; this is why their courses are always fol- 
lowed by trees, which penetrate into the treeless tundras alo: 
the watercourses. The author's remarks on the Samoye 
and the retaveer are also very valuable. He fally confirms th 
excellent reputation of these children of the tandra, who, in 
consequence of the extremely slow growth of the reindeer 
lichen (Cladonta rangifera) are deprived of their pastare 
grounds, and reduced to complete ruin, by the Zyryanes and the 
Russians, who bring their herds of over 2000 head of reindeer 
into the Samoyede domains. 


Tue other paper, also of great interest, ishy V. M. Obrache i 
on the orography ofthe Nang Shan. The Russian geologist hat 
erossed this system of mountains both in the west of Lake 
Kuka-nor, at the western end of these highlands, and in the 
east of the lake ; and, with the information previously gathere 
by Przewalsky and VPotanin, he was enabled to draw 
scheme map of the whole system, appended to th 

sestfa, ltappears that the highlandsof Nang Shan consist 6 
a series of parallel ridges running west-north-west to east-south 
east, both in the north and in the south of Kaka-nor. The 
first chain is the Lung-thu-shan, in the north-east of the town 
Sa-choi and Ifan-chou. Then comes the Richthotlen ridge 
continued in the east by the Momo-shan; then com 
Hamboldt’s ridge, which is supposed by the aathor to hav 
its continuation in the Maling-shan, while Ritter’s ridge 
continued east-soath-eastwards by the Vsing-shi-ling. lloweve 
some doaht still prevails as to these last two points, on account © 
a want of exploration in the middle part of the highlands, 
chain which rises just on the southern coast of Lake Kuka- 
(South Kuku-nor chain of Przewalsky) is continued towar 
west-north-west by a ridge, to which M. Ohrucheff gives 
name of Mushketoff’s ridge, while the last chain of the gro 
named Semenoft's ridge. This elassification brings some orde 
which was most desirable, into this grand group of mounta 
Their geological history and later dislocations are also discus 
in the same paper. 


A RECENTLY published Bu/letin of the U.S. Fish Commiss 
(vol. xi., 1891) contains the results of a search for a fi 
hatching station in the Gulf States. The character of | 
hiological station which the United States Government desil 
to establish is indicated in the following extract from the 
structions to Prof. Kverminn: ' To unite in one station | 
facilities for fish-caltural work with the salt-water spec 
for the pon culture of fresh-water species, for the inve 
gation and development of methols for the propagation at 
rearing of the oyster, an for the investigation of the mar 
life of this coast. This means, of course, a laboratory of mari 
biological research, not large or expensive, but thoroug) 
equipped in all respects for its work.” “The explorations led t 
the conclusion that ny paint on the coast examined offered | 
lirely satisfactory conditions for the establishment of a combi 
fresh and salt water station, though a site near Galveston pre- 
sented sone advantages. In addition to the reports prepared by 
Prof. l’vermaaan, the volume referred toabove containsreporls a 
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a statistical report on the fisheries of the Gulf States, by Mr. J. W. 
Collins and Dc. If. M. Smith; a report on a collection of fishes 
{rom the Albemarle region of North Carolina, by the latter 
author ; 1 paper on the spawning habits of the shad, by Mr. 
S. G. Worth ; a repart on the aquatic invertebrate fauna of the 
Yellowstone National Park, and of the Flathead regionof Mon- 
tana, by Prof. S. A. Forbes; and a report on the fisheries of 
the South Atlantic States. Finally, the votume contains a 
description, by Mr. Bashford Dean, of the methods of oyster- 
culture in Italy, Spain and Portugal, Germany, Holland, 
Belgium, and England. Oyster-culture, as practised in France, 
had previously been reported upon in connection with the U.S. 
Fish Commission. This article, like most of the others, is ex- 
cellently illustrated. They all help to disclose the possibilities 
of fish in lustries in the United States, and indicate how ‘‘ the 
harvest of thesea” may be increased in value. 


We have received a ponderous volume (vol. vi.) of the 
transactions of the Reale Accademia delle Scienze Fisiche e 
Mathematiche, Naples. The volume contains nineteen fine 
plates and eighteen papers, most of which refer to natural 
science subjects. 


Mr. ROWLAND WARD, the well-known taxidermist, has pub- 
lished the seventh edition of his ‘* Sportsman’s ILandhook,”’ 
containing information on the ‘‘ practical collecting, preserving, 
and artistic setting-up of trophies and specimens, to which is 
added a synoptical guide to the hunting grounds of the world.” 


Tue second volume of Priestley’s ‘‘ Experiments and 
Observations on Different Kinds of Air”—that is to say, the 
onc in which he first gave an account of the discovery of oxygen 
in 1775—is reproduced in tbe seventh number of the handy 
**Alembic Club Reprints,” published by Mr. W. F. Clay, 
Edinburgh. The next volume in this series will contain 
Scheele’s work in connection with the discovery of oxygen. 


Tue Robert Boyle lecture, delivered by Lord Kelvin before 
the Oxford University Junior Scientific Cluh, in May iast, on 
“The Molecular Tactics of a Crystal,” has been published by 
the Clarendon Press. No student of crystallography should 
neglect to read the lecture, for in it the geometry of crystalline 
structure is dealt with in the simplest manner. The substance 
of the lecture is contained in a paper read by Lord Kelvin 
before the Royal Society on January 18, and reprinted in these 
columns on March 8. 


Messrs. GEORGE PHILIP AND SON have lately published a 
book, of fifty pages, entitled ‘‘ Knowledge through the Eye,” 
by Mr. A. P. Wire and Mr. G. Day. The authors explain how 
to use the optical lantern in illustrating lectures in science and 
other branches of knowledge, and describe anew method of pre- 
paring lantern slides without the use of a camera, A drawing of 
the required illustration is first made. A piece of specially pre- 
pared transparent paper (sold by Messrs. Philip) is then placed 
over it, and the drawing is transferred by tracing. A lantern 
slide is obtained hy making a contact exposure in the ordinary 
manner, using the picture on the transparent paper as a negative. 
This method, however, has very little to commend it. l.ine 
drawings are easily made upon a plate of smoked or varnished 
glass, or upon glass having athin film of collodion upon it; and 
asthe illustrations have to be drawn in any case, it is just as well 
to do the work directly as to make a lantern slide of a tracing 
made from a drawing in the way described by the authors. 


THE additions to the Zoological Society's Gardens during 
the past week include a Hairy Armadillo (Dasypus vt//oszs) 
from South Amcrica, presented by Mr. George Simpson; a 
— Bamboo Rat (AAizomys, sp. inc.) from India, presented by 
Mr. Angus M. Kinloch; a Ilimalayan Monaul (Lophofhorus 
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i mpeyanus) from the Himalayas, presented by Captain H. R. H. 
Helpman; two Sharp-nosed Crocodiles (Crocodi/us acutus) 
from Jamaica, presented by Dr. Poole; two Common 
Chameleons (Chamaleon vilgaris) from North Africa, presented 
by Mr, E. Palmer; two Smooth Snakes (Coroneila levis) from 
Ilampshire, presented hy Mr. E, Penton; two Common Vipers 
( Vipera terus), British, presented by Mr. IIugh Bromley; a 
Sykes’s Monkey (Cercopithecus albiguiaris) from East Africa ; 
two Heloderms (Heloderme susfpectum) {rom Arizona, deposited ; 
three Blood-breasted Pigeons (Phlogcnas cruentata) from the 
Philippine Islands, purchased ; a Yak (Paphagus grunniens), 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


SoLar Ectipse PHOTOGRAPHY.—Mr. Albert Taylor recently 
read a paper before the Royal Dublin Society, on the selection 
of suitable instruments for photographing the solar corona 
during total solar eclipses. Tbe photographs obtained by other 
observers and himself during the total eclipse of April 1893, 
have indicated the best methods, both photographic and instru- 
mental, to be adopted for the next observable total solar eclipse, 
on August 8, 1896. One of the most disputed points in eclipse 
photography, says Mr. Taylor, refers to the proper exposure 
required to obtain the faint extensions of the corona without 
fogging the plate hy the sunlight. Two opposite opinions are 
held as to the best method of photographing these diaphaaoons 
coronal extensions. Short exposures and slight photographic 
action are believed by some observers to give the best results, 
but others hold that long exposures and great photographic 
action are necessary to attain the desired end. An examination 
of the photographs obtained during the eclipse of April 1893, 
shows that the latter view must be abandoned ; and that nothing 
is to be gained by using photographic actions exceeding 15 or 16. 
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Photographic action is determined by the formula 100 


where a is the aperture of the instrument employed, /the focal 
length, / the time of exposure, and s the sensitiveness of the 
plate. For obtaining photographs showing the detailed strnc- 
ture of the inner and middle coronz, short exposures and a 
long-focus object-glass are recommended. The opinion is 
expressed that, with a twelve-incb object-glass of between forty 
and sixty feet focus, one hundred seconds’ exposure would give 
nearly all the corona that is within reach of the photographic 
method of attack in the present state of photography. It is 
believed that with an instrument having a focal length equal to 
ten times the aperture, all the external corona would be 
obtained in about fifteen or sixteen seconds. 


OBSERVATIONS OF SATURN AND URANUS.—Since the he- 
ginning of this year Prof. FE. E. Barnard has used the 
36-inch of the Lick Observatory in some ohservations of 
Saturn and Uranus (astronomy and stro-Physies, August). 
Measurements of the former planet were undertaken with 
aview of determining whether the ball was situated in the 
exact centre of the rings. Between the end of the ring 
and the limb on the following side of Saturn the angular dis- 
tance was 11°287, while similar measures on the preceding side 
gave t1"167. The difference is less than one second of are, and 
it may very well be due to some peculiarity in the measures. It 
is certainly not sufficient as yet to suggest that the planet is not 
exactly at the centre of its rings. Prof, Barnard bas also made 
a series of measures of the polar and equatorial diameters of 
Uranns, and a series of measures of the position angles of the 
equator. From these it appears that ‘‘tbe equator of the planet 
coincides with the planes of the orbits of the satellites, thus 
verifying the supposition that Uranus rotates om an axis 
deviating but little from the plane of its orbit.” 


BIOLOGY AT THE BRITISH ASSOCIATION. 


SECTION D, in spite of the loss of Physiology, had so 

many papers that it was necessary to meet on most 
days under the two departments of Zoology and Botany. <A 
noteworthy feature was the large number of papers by 
distinguished foreigners, and the theoretical nature of a large 
proportion of the communications. 
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On Thorsday, in addition to the Presidential) Address 
(NaTURE, p. 371), the following reports of Committees were 
taken :— 

1 The Naples Zoological Station. This contains an inter- 
esting letter from Dr. Dohrn on the future maintenance and 
administration of the station, statistics as to the work of the 
station during the past year, and an aceount by Mr. J. E. S. 
Moore of his investigations on the reduction division in 
cartilaginous fishes. Ile finds that the spermatogenesis stops 
short at a point corresponding to the formation of the first 
ovievte in ovigenesis, and also that the archoplasmic vesicle of 
the Elasmobranch spermatid has an intranuclear origin, while in 
the manmmmalia it is of purely cytoplasmic construction. 

(2) The Plymouth Riological Laboratory. ‘This report con- 
tains a preliminary notice of Dr. Ilickson’s investigation of the 
anatomy and development of A/cyonium, and of Mr. Allen's 
researches on the later stages in the development of Decapod 
Crustacea. Mr. Allen’s work has been chiefly on the cells and 
fibres of the central nervous system. 

(3) The Zoology of the Sandwich Islands. Mr. Perkins has 
continued his explorations since the Jast report, and the 
Committee now propose that he should return to this country 
and give assistance in working out the extensive collections 
formed. 

4) The Zoology and Votany of the West Indies. Since last 
year ten reports have been published, on the insects and plants, 
chiefly from St. Vineent. The Committee have still to deal 
witb the Coleoptera, and propose to explore Margarita. 

(5) Index Generum et Specierum Animalium. The MS, 
consists now of 180,000 slips, representing 90,000 genera and 
species. 

In the Zoological Department, Prof. Hubrecht (Utrecht) 
read a paper on the didermic blastoeyte in mammalia, in 
which he showed the distinetness of the trophoblast cells from 
the embryonic cells of the blastoderm. Mr. W. Garstang, ina 
paper on the ancestry of the Chordata, gave reasons for his 
conelusion that the Echinoderms, Enteropneusta, and Chordata 
trace back their descent to a common pelagic ancestor which 
had many striking points of resemblance to the ITolothurian 
larva " Auricularia.” 

Mr. W. E. Collinge read papers on the structure of the 
integument in elvan, in which he showed that the 
occurrence of scale-plates was very similar to those found in 
the embryos of Lefidostens, &c., and indicated a relationship 
to the Palwoniscide of the coal measures; and on the 
vertebrae of Amphtoile, in which the unique character of the 
vertebral column of this fish was described and the views of 
previous writers criticised, 

In the Votanical Department, Prof. Johnstone showed 
Algu which deposit calcareous matter in their tissues, and so 
probably are better able to resist the attacks of animals. Te 
also exhibtied Alga which are ahle to dissolve calcareous 
matter and bore minute holes in the shells of Mollusea. Ina 
second communication he discussed the penus /vgetrichum. 
Vrof. Phillips described the great variety found in the 
development of the cystocarps of Jolysifhonia nigrescens and 
other species. Mr. A. Charcli exhibited collections of Alg.c. 

On Frlay a joint mecting of zoolopists and botanists was 
held to disenss afew tmportant papers dealing with protoplasm, 
the cell, and allied matters, 

Vrof. 1. Van Beneden led off with a paper on the relations of 
protopla m, in which he gave an account of his observations on 
the phenomena een in the division of cells. We regards the 
nucleus ay being not an independent organ in the cell, bot as 
closely connecte} with the ordinary protoplasm, Some dis- 
cussion followell, and, on the whole, the opinions expressed 
were highly favourable to Van Beneden’s view. 

Prof, Strasburger [allowed next, on the periodic variation 
in the numberof chromosomes. He thinks that the reduction 
in the number of chromofomes in sexual generation has a 
phylogenetic interpretation, and isa recurrence to the primitive 
number of chromosimes possesse] when the organism was 
asetnal only, Ile considered that many cases of asexual plants 
were to be regarded as due to the loss of sexuality. 

The third paper was V'rof. Kay l.ankester’s, on chlorophyll 
in animale, Tle gave an account of its oceurrence in severalt 
greunpe of the Invertebrata, and pointed out that in these casesi 
starch 18 prodaced ay in plants, and tha’ the animal does not 
becume green if kept in the dark. Ile referred to the view 
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that all such cases were to be explained by the presence of 
unicellular parasitic alg, but pointed out that these arguments 
would apply as well to the presence of chlorophyll in plants, 
and he urged that the same interpretation should be given to 
the facts in the case of animals as in plants. 

In the Zoological Department, Prof. E. Van Beneden read a 
paper on the origin and morphological signification of the 
notochord Ile described the formation of the notochord 
and mesoblast in some bats from the external layer (apparently 
epiblast). He proposed that the two embryonic layers should 
be called blastophore and lecithopbore. Ile also instituted 
a comparison with the young Amphioxus and Certanthus (where 
the axis corresponds to the long axis of the vertebrate body), 
and pointed out how their essential similarity bore out the con- 
clusions as to the origin of the Chordata reached by Sedgwick 
lifteen years ago. 

Prof. Struthers gave a paper on the carpus of the Green- 
iand right whale compared with that of finner whales. 
He showed that the arrangement of the cartilages in the wrist 
has no functional significance (the carpus merely functioning as 
a whole), and can only be explained by descent with modifiea- 
tion from the less rudimentary condition seen in other manimals. 
We showed that the pisiform is actually the most important 
element, and the only one which has a distinet function. 

Miss Kirkaldy gave a critical acconnt of the various species 
of lmphioxus, She described in all eight species, referable to 
three genera (Branchiostoma, Heteropleuron, and lsymmetron), 
one of which, /feteropleuron Singalense, she considered to be 
hew to science. 

In the Botanical Department, Miss Benson described her 
investigations on the fertilisation of the Chalazogamie Amen- 
lifer, and showed that the pollen tabe passes through the 
chalaza in Cory/us, Carfinus, Aietula, and Alnus, Miss Pertz 
had a paper on the hygroscopic dispersal of fruits in certain 
Labiata:, in which she showed that there are cases where the 
capsule opens when moist; and Dr. J. Clark gave an account 
of his investigations on the hybridisation of orchids, 

On Saturday, in the Zoological Department, after the reports 
(1) on the migrations of birds as observed at lighthouses (the 
digest of which has at length been completed by Mr. Eagle 
Clark), and (2) on the legislative protection of wild birds’ eggs 
(in which the recent Bill was explained and criticised by Prof. 
Newton, Canon Tristram, and others), the following papers on 
the occurrence, distribution, &e., of marine animals were 
taken :— 

On a tow-net for opening and closing under water, by Mr. 
W. 1. Hoyle. Mr. Hoyle described his electrical tow-net, and 
explained that he was now waiting for an cpportunity of getting 
into water of over 100 fathoms depth in a steamer fitted with 


| electric power. 


On temperature as a factor in the distribution of marine ani- 
mals, by Dr. O. Maas (Munich). Dr. Maas considers that 
the great ocean currents are of primary importance in limit- 
ing the distribution of free-swimming forms, different species 
being found to north and south of them, Ie attributes greater 
importance to temperature than to pressure. ITe points out 
that the existence of eurythermal and stenothermal animals 
must be borne in mind, and that in drawing conclusions as to 
distribution all animals are not equally important. 

On the marine zoology of the Irish Sea, by Prof. W. A. 
Herdman. The object in this investigation has been not merely 
to collect animals, but to investigate the condition of the sea- 
bottom in the various parts of the area, and correlate, if possible, 
the fauna with the environment. This report of the year's work 
gives (1) details of the dredping expeditions, (2) additions to the 
fauna—these inelude four new species of Aefefnosoma, one of 
Bradya, one of /seudtocyelopia, one new Amphipod, Wannonyx 
PEC and one Kopyrian, //eurocrppta nexa—and (3), 
inally, n discussion of the submarine deposits met with, their 
nature, distribution, origin, and influence upon the fauna, The 
importance of the nature of the bottom to the animals living 
on it is specially emphasised. 

Prof. M'Intosh gave an account of the recent marine fish- 
hatching operations of the Sevttish Fishery Board at Danbar. 
He described the ponds and buildings, their mechanism and 
he movements of the hatching-boxes, and gave statistics show- 
ng how remarkably successful the first season’s operations had 
been. 

In the Botanical Department papers were read by Prof. L. 
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Kny on the correlation between root and shoot, and an exhi- 
bition of diagrams ; and by Prof. Pfeffer on the sensitiveness of 
the root-tip. 

On Monday forenoon a series of papers dealing with various 
points in the theory of evolution was taken hefore the Zoo- 
logical Department. After the report of the Committee on 
Telegony, Prof. D’Arcy Thompson read a paper on some 
difficulties of Darwinism. He doubts the efficacy of the 
struggle for existence in the case of humming-bhirds, &c., and 
in these cases he regards the profusion of forms, colours, and 
other modifications as due merely to laws of growth, and thinks 
that growth may be more exuberant in the absence of struggle 
and hardship. In other cases which are usually interpreted as 
the result of natural selection, Prof. Thompson gave another 
explanation, ¢.g. he considers the form of the Guillemot’s egg 
is merely the natural result of the pressure caused by a rela- 
tively large egg passing do-vn a narrow muscular passage. 

Then Prof. C. V. Riley followed, on social insects and 
evolution. He gave a summary of what is known of the 
habits and economies of bees, wasps, ants, and termites, 
especially as to the development of the young. He considered 
that the varied structures and babits of neuters are perfectly 
explicable upon the general principles which have governed the 
modification of organisms, amongst which he believes natural 
selection plays an important but limited part. Ie showed that 
the differences between the queen and the nenter resulted en- 
tirely from the treatment of the larva, and was at the control of 
the colony. In ants also the differences between the different 
individuals is again the result of food and nurture. He believed 
with Darwin that the variations in social insects have been 
guided by natural selection amongst colonies ; but that thts re- 
markable and somewnat unexpected social selection among 
individuals, as exemplified in these insects, simplified the origin 
of neuters. Competition had been between colonies rather 
than individuals. The author finally pointed out that just as in 
man among mammals, the higher intellectual development and 
social organisation is found correlated with the longest period 
of dependent infancy. 

Prof. Haycraft real a paper on the vd/e of sex in evolu- 
tion, in which he argued that variation is a quality of proto- 
plasm, and that it has and can acquire this quality in varying 
degree and apart from sexual conjugation ; also that sexual con- 
jugation tends to limit or diminish variations, and that "his is 
the vile of sex in evolution; to sex therefore we owe our fairly 
well-defined generic and specific groups. 

Dr. F. A. Dixey, in a paper on the relation of mimetic 
characters to the original form, gave some interesting examples 
of mimicry amongst butterflies, and showed how a very perfect 
scheme of mimicry may be established by gradual changes 
from a very small initial resemblance. 

Prof. Osborn treated of certain principles of progressively 
adaptive variations observed in fossil series. Ile appealed for 
a systematic analysts and investigation of variation, and for a 
suspension of judgment in regard to the factors of evolution. 
Recent works show a lack of analysis, since all adult variations 
are classed together without regard to the two following 
lines of cleavage ; first, as to adaptation, whether progressive, 
retrogressive, or neutral ; second, as to time of origin in the in- 
dividnal, whether palzeogenic or neogenic. Neogenic variations 
which point to the future may be conveniently divided into (a) 
gonagenic ; (4) gamogenic; (c) embryogenic ; and (/) somato- 
genic according to lines snggested by the work of Kolliker, 
Weismann, Roux, and others, All previous inductions as to 
variation have failed to recognise that the adult may exhibit 
variations which have their immediate causes in all these periods, 
although all alike spring from the potentiality of the germ. A 
distinct consideration rises whether, besides the ‘‘ minute varia- 
tions” of Darwin and the ‘‘saltatory variations” of Lateson, 
there may not be variations so slight as only to be measurable 
by the comparison between two individuals separated by a long 
genetic series. Evidence for variation of this kind is scen in 
the contrast between the evolution of the premolars and of the 
molars in the eocene horse series. The limitation of variation 
to certain lines is seen in a comparison between the horse and 
thinoceros molars of the miocene. The general conclusion drawn 
from these facts is that the pure selection principle is contra- 
dicted by them, and there is some unknown priaciple of teleo- 
logical mechanics yet to be discovered. 

In the discussion which followed, Prof. Ponlton criticised 
Osborn’s classification of variations, and argued in favonr of 
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the action of natural selection in picking out the minnte cha- 
racters which distinguish individuals and io building them up into 
varieties. The discussion was continued by Profs. Mivart, 
Lankester, Seeley, Hartog, and others. 

In a paper on the wing of Archeopteryx viewed in the 
light of that of some modern birds, Mr. W. P. Pycraft showed 
that in the development of the primary wing-feathers, as well 
as in the general form of the manus, in the nestling of certaio 
gallinaceons birds there was evidence that they had descended 
from a strictly arboreal form in which the manus of the nestling 
was armed with claws to assist it in climbing the trees in which it 
was reared, just as is the case in the young of Ofésthocomus 
cristatus to-day. He showed that there is reason to believe 
that the claws of Archeoptery.x were of prime importance only 
during the nestling period of life. A model of a restoration of 
the wing of 4rchzopteryx was exhibited, in which it was demon- 
strated that the remiges rested upon the third digit, the bases 
abutting against that of the second digit, the top of which was 
free. It was, however, suggested that this digit supported the 


|! semiplume-like feathers seen in the fossil which possibly 


functioned as coverts, 

In the Botanical Department :—On the origin of the sexual 
organs of the Pteridophytes, by Prof. Douglas H. Campbell. 
Notwithstanding the radical differences, especially in the 
Archegonium, between the Bryophytes and the Pteridophytes, a 
comparison of the structure and development of the sexual 
organs of the higher Hepatics with those of the Eusporangiate 
Pteridophytes shows points of resemblance enough to warrant 
the hypothesis that here is to be songht the connection between 
the Bryophytes and the Pteridophytes. Notes upon the ger- 
mination of the spores of the Ophioglossex, by Prof. Douglas 
H. Campbell. The author succeeded in germinating two 
species, Ofhioglossum pendulum and Botrychium virginicum, 
In both the first division of the spore occurs before any chloro- 
phyllis formed. On sterilisation and a theory of thestrobilus, by 
Prof. F. O. Bower. The following are some of the leading 
points in Prof. Bower's theory :—The spore-bearing parts of the 
sporophyte are to be regarded as primary in the evolutionary 
history and in function. The homosporous vascular cryptogams 
attained the climax of numerical spore-production. As a con- 
sequence of increased spore-production arose sterilisation of 
sporogenous tissue in form of septa partitioning off loculi, and 
subsequently the formation of synangia, and separation of the 
sporangia. The sporogonial head is the correlative of the 
strobilus or flower, the latter has eruptions of the surface to form 
sporophylls upon which sporangia are borne, The evolutionary 
history of the sporophylls shows progress from small and simple 
to large and complex forms. Foliage leaves may have been 
derived from sterilisation of sporophylls. The following are 
the remaining papers brought before the Botanical Depart- 
ment :—Miss N. Layard, a method of taking casts of the interior 
of flowers; Prof. E. Zacharias, the function of the nucleus ; 
Prof. Errera, exhibition of diagrams; Mr. G. Murray, on 
Pachytheca; Dr, Scott, the structure of fossil plants in its 
bearing on modern botanical questions; Prof. Marshall Ward, 
a Thames bacillus; Prof. Green, influence of light on diastase ; 
and Mr. Seward, a contribution to the geological history o f 
Cycads, 

The following are the zemaining papers and exhibitions 
brought before the Zoological Section ; most of them were taken 
on Tuesday :— 

Dr. W. B. Benham expounded a new classification of the 
Polychzta, which gave rise te some discussion. Prof. Jeffrey 
Bell exhibited lantern slides of some magnificent colonies of 
reef-building corals lately acquired by the British Museum. 

Dr. W. 8. Benham, on the blood of A/agelona. It differs 
from that of any other Chztopod hitherto examined. Instead 
of a red (hemoglobin) liquid plasma in which float either a few 
nucleated colourless corpuscles or free nuclei, the blood-vessels 
of JJagelona are completely filled with very small spherical 
globules of a madder pink colour, in an extremely small 
amount of colourless plasma. These coloured globules are rot 
cells. There are free nuclei scattered amongst them, but the 
coloured globules are not nucleated. The colour is due to a 
pigment similar to hyemerythrin occurring in some Sipunculids. 
The globules exhibit a very marked tendency to run together 
like oil-drops and fuse. This viscid mass seems to be inter- 
mediate between the absolutely liquid coloured plasma of 
chsetopods and the red corpuscles of mammals which float in a 
small amount of colourless plasma. Further, these globules in 
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Slageoma probably uriginate withio cells, from which they are _ 


re. -ased. 

Prof. 3. Gilson _L.uvain , on the nephridial ducts of Owen fa. 

The Rev. T Kk. Kk Stebbing, on zoological publication, &c , 
sugested that the leading biological societies should arrange 
the werk of pul ll shing between them, so as to avoid the over- 
lapp ng which now ta €5 place. j ¢ : 
cyuntry there should be a single authorised journal to receive 
tive names of new genera and species with brief descriptions, 
all claims to priority being dependent on the date of this record. 

Mr. J. T. Cunningham, on the significance of diagnostic 
charac’ers in the Tleuronectidie, discussed the evolution 
of the characters which distinguish flat-fishes into sub- 
families, genera, and species. Ile considers that the spe- 
cific and many of the generic characters are not known 
to be adaptational, and are more probably due to gene- 
rative isolation and divergent variation. Ilis general 
conclusion is that animal variation 1s to be regarded as the 
resultant of two opposing influences, one internal and one ex- 
ternal to the organism. ‘The one is the internal tendency to 
definite divergent variations which have no direct relation to the 
struggle for existence, the other is the direct influence of adap- 
tation, whether due to the selection of individuals or to the 
direct modification of individuals. 

Mr. Goodrich described some of the methods adopted recently 
in displaying specimens in the zoological part of the Oxford 
University Museum. Dr, F. A. Dixey, on the plantar surface 
in infants, showed that lus investigations on the skin of the 
foo? in very young infants who had never walked, do not lend 
any support to the view that acquired characters can be trans- 
mitted by heredity. 

Mr. W, E. Collinge, in a paper on the relations of the 
cranial nerves to the sensory canal system, showed that 
the canals are innervated in the I:lasmobranchs chiefly by 


the facial nerve, in the Ganoids by the trigeminal and 
facial, and in the Telcostei chiefly hy the trigeminal. Dr. 
H. B. Pollard exhibited, with remarks, models of the 


cranial skeletons of some rare South American and African 
siluroid fishes, made after the method of Born, with the ad- 
dition that they were electroplated in order to give them 
sufficient firmness. Attention was drawn chiefly to the barbules 
round the mouth. These were maintained to be the homologues 
of the oral tentacles of V/ysxine and the cirri of Amphioaw, and 
a new theory of the origin of the head in Vertebrata, termed 
the cirrhostomial theory, was based on these homologies. The 
author contrasted this theory with the old vertebral theory of 
Gocthe and Oken, and the subsequent theories of (:egenbaur, 
talfour, v. Wijhe, an others. 


GEOGRAPHY AT THE BRITISH 
ASSOCIATION, 


AT the Oaford meeting the popularity of the Geographical 

Section showed noabatement. Crowded mectings were the 
rule, evens hen papers of a severely scientific character were being 
real. This may be explained to some extent hy the favourable 
situation of the sectton-room 1n close proximity to the reception. 
reum ; but perhaps the gencral use of lantern illustrations had 
more to dvwith it. By means of effective lantern diagrams the 
audience was able to follow with interest and pleasure, papers 
on detetled o esnugraphy and climatology. he characteristic 
of the meeting may be given as the general high level of the 
papers offered, an} the interesting discussions to which they 
frequently pave rie. 

The I'resident, in hiv addrets, dealt with oceanography in its 
widest sense, an] was followed bya number of papers of similar 
character, though arrower cope. Unfortunately, it was found 
impossiale for papers on similar subjects to be taken in all cases 
on the same day, as the convenience of the authors frequently 
made it necewary toalter the provisional arrangements which 
hal been male. Mr. 11. N. Dickson gave an account of the 
share he had taken onboard 1] M.S (fa 42/in the international 
oceanographical observations initiated by Vrof. Petterson, of 
Stockholm. Vhe general conclusions arnved at were as 
follows: 

While the Atlaatic current flowing over the Wyville-Thom- 
son ridge attain’ its maximum velocity in winter, its speed is 
maintained during summer by the greater warmth of the upper 


layers ol water inthe Atlantic, and consequent higher level of | 
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the surface of that ocean compared with the Norwegian Sea. 
Passing over the ridge, the Atlantic current is cooled by mixture 
with the cold water of the Norwegian sea lying at the battom of 
the Faerve-Shetland Channel, and loses its horizontal motion, 
The warmer the Atlantic current the more rapidly does this 
mixture take place. Hence ina hot, windless summer a mass 
of Atlantic water, extending to a great depth, tends to collect 
on the northern and north-western edge of the North Sea bank. 
At all seasons Atlantic water is drawn from the Faeroe-Shet- 
land Channel and farced into the North Sea by the tides 
between Orkney and Shetland. The tidal streams run north-west 
and south-west, and an eddy is formed to the north-west of the 
Orkneys, into which North Sea water is drawn, and perhaps 
also water from below. As the season advances the surface 
water of the North Sea becomes warmer, the upper layers pro- 
bably receive smaller supplies of fresh water, but they become 
specifically lighter than the under layers, which they protect from 
the warming influences of the atmosphere. The upper layers 
becoming ultimately warmer than the Atlantic current, the sur- 
face of the North Sea hecomes higher, and the surface water 
spreads outwards into the Faeroe-Shetland Channel, checking 
the surface supply of Atlantic water. Meanwhile, the mass of 
Atlantic water, collecting at the edge of the North Sea Bank, 
secks entrance into the North Sea. Mixing with the cold 
bottom water already there, it increases its salinity, but reduces 
its specific gravity by warming it, and, ata certain stage of 
mixture, the temperatures and salinities of the two waters com- 
bine to form a ridge or axis of maximum specific gravity. This 
axis, which probably runs north-east from Shetland in the end of 
May or in June, turns slowly toward a north to south direction, 
and moves eastward, As il retreats, Atlantic water is gradually 
admitted round the north end of the Shetlands, passes down the 
east side of the groups, joins the tidal stream at the south end, 
and, guided by the axis of heavy water, is distributed along 
the east coast of Scotland, probably during July and August. 
Liter in the summer, as the axis retreats still further, the Atlantic 
water is probably distributed more towards the eastward, per- 
haps uatil the Jatter part of September, when the diminishing 
supply from the Faeroe Channel, and the increasing outflow 
from the eastern side of the North Sea, bring about a gradual 
return to the conditions with which we started. Obviously the 
controlling conditions are complex, but it appears that the 
greater the winter cold and the spring supply of ice-cold water 
from the continent, the more slowly wil] Atlantic water penetrate 
into the North Sea below the surface ; and the warmer the 
summer, the more will the surface supply be checked. At the 
same time, the warmer the summer the larger the quantity of 
Adantic water seeking admission, and the greater its thermal 
power to drive hack the axis of maximum werght. 

M, A. Delebccque, of Thonon, sent an account of his 
methods of surveying and constructing bathymetrical maps of 
the French lakes, a series of which was exhibited. The geo- 
graphical conditions of the English lakes were described by Dr, 
H.R. Mill, and in the discussion which ensued, Prof. Guido 
Cora, of Turin, took a leading part. Mr. J. VY. Buchanan, 
I,R.S., sent an account of the researches being carried out by 
the Prince of Monacoand himself on board the Vrince’s yacht 
Princesse Alice, in (he Mediterranean and North Aantic, which 
received considerable attention. Iie found that cven ata dis- 
tance of 600 miles south-west of the Strait of Gibraltar the salt 
water from the Mediterranean occupied the lower half of the 
whole depth, the upper half alone being occupiel hy Atlantic 
water. Numerous ohservations were made in the narrowest 
part of the Straits, with the effect of defining the manner in 
which the surface current of Atlantic water entcring the 
Mediterranean is related to the deeper current of dense water 
escaping to the ocean. 

1c. John Murray gave a discourse on the geographical and 
bathymetrical distribution of organisms in the ocean, focussing 
all our knowledge of the distribution of marine life, and con- 
cluding with the belief that the existing distribution is a result 
of the gradual restriction of a universal fauna which flourished 
in a climate of world-wide warmth, possibly due to the 
larger size of the sun. ‘This paper gave rise to an animated 
discussion. Although not formally organised, this was practi- 
cally a joint discussisn between Sections 1) and FE, the par- 
ticipants in the discussion comprising 1)r. Gunther, Mr. Tales 
Sclater, 1r. O. Maas, Canon Norman, Dr. I. O. Forbes, 
and Mr. Garstang. 

Papers dealing with new exploration were unusually oumerous. 
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Mr. Osbert HI. Howarth gave a magnificent series of new 
views of the Cordillera of North America, in illustration of a 
paper on the Sierra Madre of Mexico, from which he hail 
just returned. Mr. D. G. Tfogarth summarised the result of 
his recent journey in the valley of the Euphrates. The river 
was found to be so difficult of passage as to fo-m a natural 
frontier of the most clfective kind. Very fine remains of Roman 
bridges, aqueducts, and forts were found and photographel. 
Mr. Weld Blundell, just returned from an even more adven- 
trons journey in the Libyan Desert, gave a paper full of interest 
describing his observations and photographs. Dr. A. Markoff 
gave a comprehensive general description of Russian Armenia. 
Travel papers of minor importance, but no less popular on that 
account, were read by Mr. W. HT. Cozens-Hardy on Monte- 
negro, and by Miss Baildon ona visit to New Guinea. 

An animated discussion was also called forth in connection 
with a valuable paper by Mr. Somers Clarke, on the geography 
of Lower Nubia, fle vividly described the scenery aud ; resent 
economic state of the site of the proposed great Nile reservoir. 
He said that the Wadi Ixenus, the abode of the Beni Kensi 
tribe, is nearly coincident with the projected Nile reservoir, and 
if the proposed scheme is carried ont the population to be dis- 
placed numbers ahout 30,000, inhabiting a cultivated area of 
some 10,000 acres. Population in the Ptolemaic times must 
have been greater, as there are tracks about Korti and Dakkeh, 
once under cultivation, now abandoned. In the Wodeka- 
Schoenus there is a number of temples and remains of 
antiquity, a further proof of considerable population ; 
and the district is protected by a line of forts, some of 
very high antiquity, others of later date. The existence of 
Egyptian civilisation side by side with the ruder customs of the 
natives, is especially to be observed in the method of burial. 
The present inhabitants on the course of the Nile valley from 
Assnan to Wadi Halfa exhibit very slight variations in modes 
of dress, particularly among the women. Men go to Cairo, 
women slop in the villages, so that the men adopt the ordinary 
dress of fellahin in Egypt. The manner of building houses 
from lumps of earth, crude brick, with tlat wooden or vaulted 
brick roofs, constructed in the same way as those usel by the 
ancient [gyptians, was noticed. eed shelters are also in use. 
Not only the unique antiquities but the present people, with all 
life, animal and vegetable alike, are affected by the projecte] 
reservoir, In view of the contemplated destruction itis of tke 
utmost importance to make an exhaustive scientific investigation 
of the valley before it is submerged. 

Mr. Norman Lockyer, in commencing the discussion on this 
paper, said that if the dam were constructed it might after all, 
if preceded by an exact scientific survey, prove to be a blessing 
in disguise even to Egyptologists, and that the advancement of 
science and the advancement of Egypt might proceed hand in 
hand. 

Papers of more technical interest were contributed by several 
authors, Mr. A. Montefiore sent a detailed account of the 
equipments of the Jackson-Harmsworth Arctic expedition ; 
Mr. John Thomson gave an account of the methods of photo- 
graphy best adapted for the use of travellers; and Mr. B. V. 
Darhishire showed a new method of representing the surface 
configuration of the British Islands. Mr. G. G. Chisholm 
initiated a valuable discussion on the spelling of geographical 
names, the purpose of which was to show that the indispensable 
preliminary requirement, with a view to the end stated, is to have 
an adequate scheme of orthography, making up for the deficiency 
of such signs by clear rules to be followed with respect to the 
sounds for which signs are lacking. ‘Yo leave it to the indi- 
vidual judgment to decide what is the nearest sound represented 
in the scheme to one for which no express provision is made, is 
bound to lead to confusion. Vhe inadequacy of the latest 
version of the Royal Geographical Society's scheme from this 
point of view was pointed out, and suggestions of remedies 
made, The addition of some suhordinate rules likely to pro- 
mote the efficiency with which the scheme is carried out was 
recommended. Attention was drawn to special difficulties in 
connection with Kussian and Greek names, and reasons given 
for entertaining the hope that, with the aid of Oriental scholars, 
special rules might usefully be framed with regard to the spell- 
ing of Chinese and Indo-Chinese names. Finally, it was urged 
that, once an adequate scheme clearly expounded is 
adopted, it would be of great importance to make special 
arrangements to secure the co-operation of all contributors to 
the Geographical Journal and other geographical periodicals, 
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of publishers and authors, and, above all, of the newspaper 
Press towards getting the scheme carried out. 

Mr. H. Yule Oldham attracted much attention to his state- 
ment of evidence, from a MS. map at Milan, of date 1448, of 
the discovery of Brazil before that date. In the long discussion 
which followed, the evidence was criticised by several speakers 
who were reluctant to accept it without more ample proof. 

Colonel Feilden read a brilliant paper on current polar ex- 
ploration, in which he explained the position of the various 
expeditions now in the fiell, and expressed a strong opinion as 
to the folly of inexperienced travellers adventuring themselves 
lightly into regions so fraught with danger. 

Mr. E. G. Kavenstein presented a discussion of the climato- 
logy of tropical Africa, resulting from the observations collected 
by the Committee on African Climate appointed some vears 
ago. The results present the first satisfactory generalisations 
on the tropical climates of Africa, but its scope cannot be 
Mr. Theodore Kent gave an ad- 
mirably illustrated account of his recent visit to the Hadramat 
in Southern Arabia. The proceedings of the Section were 
assisted by several eminent foreign yeovraphers, amongst whom 
Prof. Vambery, of Budapest, and Prof. Guido Cora, of Turin, 
took a leading place. 


MECHANICS AT THE BRITISH 
ASSOCIA TION. 


UE sittings of Section G, at the recent meeting of the 

British Association at Oxford, were held in the Common 

Tall of Keble College, which afforded more than ample accom- 
modation for the purpose. 

We have already printed the presidentia) address of this 
Section. Prof. Kennedy, who some time ago resigned his chair, 
was one of the pioneers of the modern movement towards 
technical education in mechanical engineering, and it was 
natural, therefore, that he should largely deal with the training 
of engineering students in his address. 

There was a very long list of papers down for discussion at 
the meeting. The first sitting was held, according to custom, 
on the Thursday, and the Section met onthe Friday, Saturday, 
Monday, and Tuesday following, that is 10 say, from August 9 
until August 14. With so long a list of papers to deal with, 
we can do no more in the space at our command than simply 
refer to some of them by name, and we therefore give the follow- 
ing, which is a complete list of the papers read :— 

Thursday.—(1) Some reminiscences of steam locomotion on 
common roads, by Sir F. J. Bramwell, F.R.S. ; (2) bore-hole 
wells for town-water supply, by If. Davey. 

Friday.— 1) Joint meeting with Section A :—(a) On inte- 
grators, harmonic analysers and integraphs, and their application 
to physical and engineering problems, by Prof. O. Ilenrici, 
F.1R.S. ; (¢) note on the hehaviour of a rotating cylinder in a 
steady current, by Arnulph Mallock ; (¢) on the resistance ex- 
perienced by solids moving through fluids, by Lord Kelvin, 
P.R.S. ; (d@) discussion on flight, in which Lord Kayleigh, 
Mr. Langley, Mr. Maxim, and others took part ; (2) the 
strength and plastic extensibility of iron and steel, by 
Prof. T. Claxton Fidler ; (3) tunnel construction by means 
of shield and compressed air, with special reference to the 
tunnel under the Thames at Blackwall, by M. Fitzmaurice. 

Saturday.—(t) On methods that have been adopted for 
measuring pressures in the bores of guns, by Sir Andrew Noble, 
K.C.B., F.R.S.; (2) the most economical temperature for 
steam-engine cylinders, by B. Donkin. 

Mfondajy.—{1) Signalling through space, by W. Lf. Preece, 
F.R.S.; (2) some advantages of alternate currents, by Prof. 
S. P. Thompson, F.R.S. ; (3) continuous current distribution 
of electricity at high voltage, being a description of the lighting 
of the city of Oxford, by ‘T. Parker ; (4) aspecial chronograph, 
by Il. Lea; (5) a direct-reading platinum pyrometer, by G. MM. 
Clark. 

Tuecday.—(t) Report of committee on dryness of steam, by 
Prof. W. C. Unwin, I.R.S.; (2) the temperature entropy 
diagram, by Ii. F. Burstall; (3) the hunting of governed 
engines, by J. Swinburne ; (4) engineering laboratory instru- 
ments and their calibration, by Prof. D. S. Capper ; (5) light- 
house apparatus and lighthouse administration in 1894, by J. 
Kenward ; (6) on spring spokes for bicycles, by Prof. J. D. 
Everett, F.R.S. 
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Sir Frederick Bramwell’s paper was one of considerable 
interest, the veteran engineer described the experience of his 
youth when he was a protege of [fancock, who was then running 
a steam carriage fir ordinary purposes of carrying passengers on 
the public roads. Sir Frederick stated how he used to travel from 
work to his homie when an apprentice, Hancock generally giving 
him a lift on his return journey with the steam carriage. Under 
the existing state of the law steam locomotion of this nature is, 
of course, an impossibility, the restrictions which have been put 
on this method of transportation being absolutely prohibitive. 
Thes. restrictions were brought abont in consequence of the in- 
troduction of traction engines, as we now see them on our 
country roads. The pace of steam-propelled vehicles is limited 
to three miles an hour, and it is necessary that a man should 
walk in front of the engine with a red flag ; naturally such regn- 
lations make the carriage of passengers out of the question. 

This is much to be regretted, for steam carriages, as has lately 
been proved by continental experience, can be made both safer 
and more expeditious than those drawn by horses. They are 
more under control, being easily stopped and turned, and they 
are naturally far cheaper. 

To return, however, to Sir Frederick Bramwell’s paper, the 
details of the early road steam carriages possess considerable in- 
terest at the present lime, as pipe boilers were used in nearly 
all of them, and now that the water-tube boiler is coming to the 
front so rapidly, it is interesting to see what was done by 
the pioneers of steam engineering. Many inventors whose 
brains are active in this field would do well to study the earlier 
records, for old types are now being reinvented at an expendi- 
ture of much uscless brain work and anxiety. 

The second day of meeting of SectionG Friday, August 10} 
was a very busy one, a joint silting having been arranged with 
Section A. Fonr subjects were down for discussion, as stated 
in the above list of papers. 

Prof. [lenrici’s contribution was one of great interest, as also 
was Mr. Mallock's note on the behaviour of the rotating 
cylinder. Lord Kelvin also gave a valuable lecture on the 
resistance of solids moving through fluids. 

Public interest, however, was chiefly centred in the paper 
read by Mr. Maxim, in which he described his tlying machine. 
To hear this part of the transactions a large number of 
members flocked into the hall, many of them heing ladies. Some 
of the members present did not appear to take much interest in 
the more abstruse subjects dealt with by the previous lecturers, 
and their want of attention made it a little difficult to follow 
the first three speakers. 

Two papers, relating purely to Section G, were taken on this 
day; the first was Prof. Fidler’s monograph on the extensi- 
bility of iron and steel, a valuable contribution which, how- 
ever, was read to a very thin audience. 

The author pointed out that the stress-strain diagram of 
ductile material as antographically drawn does not indicate any 
definite relation between tensile stress and plastic strain. The 
unit stress varies in different parts of the bar; the clongation 
measure by the diagram being that of the whole bar. The 
author's experiments indicated that the plastic extensibility 
under any given stress is nearly the same in all segments of the 
bar's length, even when the ultimate clonyation varies. Volu- 
metric measurements of the successive seyments indicate that 
there is no sensible telescopic shear, anid justify the general 
application of the assumption of unchanging volume. It 
might at first sight be supposed that a bar of uniform plastic 
extenst ality ought to draw out uniformly over its whole length, 
but beyond a certain critical point a uniform extension 1s almost 
impossible. In order to illustrate these points in a bar of mild 
steel a diagram had heen prepared. ‘Vhe law of plastic 
extension i determined by the curve, fixed mathematically the 
curves of the plastic limit, and it fixed also the breaking 
weight per square inch of original area. In regard to the 
possibilities of deformation ina bar of nearly uniform extensi- 
bility, as the plastic limit is approached the slightest irregularity 
In section or tn cxtcnsibility tends to precipitate the formation 
of acontracted region, an} beyond that limit the further 
extension of the bar and the further contraction of ares will 
be confined to the same region, |For stresses below the plastic 

limit the prohabiities of deformation might be examined by 
conwidering the relative tume rates of extension at two elements 
which may have been unequally stretched, and at first the 
tendency 1s theoretically in favour of preserving the cylindrical 
form of the bar. Vsut beyond the plastic limit these conditions 
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are reversed, and the tendencies are all in favour of precipitat- 
ing the most rapid contraction of area at the point where any 
contraction already exists, Referring to the yield-point, sudden 
elongation takes place at different stresses in the different seg- 
ments, while in any one short element it seems to be instan- 
taneous. If the yield is arrested midway and the bar examined, 
it may be found that the elongation has been completed in 
some sezments and not commenced in others. 

In the discussion which followed, Prafs. Unwin, Ewing, and 
Ilele-Shaw and Sir Benjamin Baker took part. Prof. Iele- 
Shaw pointed out that certain bronzes, unlike steel, woul 
contract io several places at once. 

Mr. Fitzmaurice’s paper on the Blackwall Tunnel gave an 
interesting description of that important work, now being carrie 
out under Mr. Binnie, for the London County Council. 

Two papers only were read on Saturday of the mecting 
The first an extremely interesting contribution by Sir Andrew 
Noble, of Elswick. The author referred to the early experiment 
of Count Rumford to ascertain the pressures in the bores ol 
guns, and pointed out the errars into which that investigato 
was led. [le referred to the researches of Robins, Cavalli, 
Rodman, and those of the Prussian Artillery Commitee o 
1854 Ife also gave details of experiments made by himself, 
from which it would appear that with projectiles of increasing 
weight very different results are obtained, in regard to pressure, 
with modern slow-burning powders than with the older fine 
grain powders. 

Mr. Bryan Donkin’s paper was also one of considerable 
interest, and gave details of an extensive series of experiments 
made by the author. lle pointed out that in most cases 
cylinder walls of engines are much colder than the steam, and 


The details of this will be published later, and at greater 
length, in the Proceedings of the Institution of Mechanical 
engineers. {[t may be said generally, that throughout the 
experiments an increase of economy with hotter walls was 
always verified, 

On Monday the proceedings were largely devoted, according 
to custom, to electrical engineering. 

Mr. Preece’s paper, on signalting through space, was of a 
very popular nature, and attracted a large audience. Ile 
described the operations which took place at Kilbrannan Sound. 
It is satisfactory to know that the Post Office authorities are 
introducing metallic returns wherever possible for telephone 
circuits. 

Prof. Sylvanus Thompson’s paper was in praise of alternate 
currents. The author expressing his opinion that the alternate 
current system would entirely supersede continuous currents for 
lighting and power distribution purposes. The continuon 
current being superior for clectrolytic purposes alone. 
Preece supported the paper, whilst Prof, Kennedy and Mr, 
Parker took entirely different views. 

Mr. Parker's paper was an excellent description of the 
electric lighting in the city of Oxford. Mr, Lea described 4 


Mr. Clark’s paper was also one of value, and shoul 
be studied in the original by those interested in the measu 
ment of high temperatures. 

Tuesday's proceedings commenced with the reading of the 
Report of Prof. Unwin, of the Committee on the Dryness 5 
Steam. This is a long and valuable report, but as it will 
appear in fullin the Transactions of the Association, it is 
necessary we should deal with it on the present occasion, 

Mr. Burstall, in his paper, and by aid of a model which ke 
exhibited, has given a new means of illustrating the temperate 
entropy diagram. This model will doubtless be seen on fulu 
occasions. Considerable ingenuity has been shown in its co 
struction. Mr, Swinbarne’s paper was one of practical inte 
to engineers, whilst Prof. Capper’s contribution on the calib 
tion of laboratory instruments will prove of value, and is worth) 
of passing notice. The author stated that the reliance tob 
placed upon observations made with measuring instruments 
evidently depends upon the accuracy with which those instri- 
ments record. Neglect of this fundamental truth often leads to 
inaccurate and erroneous deductions from experiments which 
are themselves of the highest scientific value ; not infrequent] 
the whole valne of observations may be destroyed by insufficient 
care in the calibration of the instruments used. “Phe subject 
therefore one of some importance. The author described th 
chief sources of error in some of the most common engincering 
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investigations, and their probable value, and pointed out some 
of the possible methods of correction where such exist. For 
example, in engine trials there are many po-sible sources of 
error. Most of these may be reduced in percentage value hy 
continuing the trial for a sufficient period. Lut this is not the 
case with errors which may occur in the indicators, gauges, or 
spring balances used in the determination of power. In these, 
unless properly calibrated before trial, very serious errors may 
be introduced, amounting in some cases to 5 or 6 per cent. of 
the total power indicated. It is therefore, he said, absurd, 
even if proper precautions have been taken, to rely upon horse- 
power measurements to two places of decimals. With regard 
to tension and compression experiments with standard 1o-inch 
bars, calibration of the testing machine is extremely difficult, and 
can in general only be carried out over a stnall portion of the 
range of the experiments. Deductions have therefore to be 
wade from the less to the greater, with the result that small 
errors in the calibration will tend to be magnified. Vertical 
testing machines have fewer sources of error, and can be 
calibrated with more certainty, than horizontal machines. 
Extensometers are, however, much more easily applied to a 
horizontal bar than a vertical, and variable jockey weights, 
which are requisite if the same accuracy is to be maintained at 
low loads as at high, are also more readily adapted to horizontal 
machines. Extensometers can he made and calibrated well up 
to the accuracy of the testing machine. With standard bars 
and a measuring instrument trne to the ten-thousandth of an 
inch, the modulus can he relied spon to the second significant 
figure. It is doubtful if more can be obtained without very 
special construction and calibration of the testing machine. 
Vhe difficulty in bending exneriments, again, lies in the 
accurate application of load. Unless the heams are very short 
or of unmanageable cross-sections, the load measurement must 
be very delicate if readings approaching the accuracy of thasein 
tension are to be obtained. It is possible that some of the 
discrepancies in published heam experiments may be due to 
this canse. The paper dealt briefly with other cases where 
calibration is specially needed. 

Mr. Kenward’s paper was of value, both from an historical 
and a practical point of view, It was illustrated by a number 
of drawings ana photographs. 


HMC OROBOGIOA T DHE SRITISIL 
ASSOCIATION. 


“HURSDAY, Angust 9.—Dr. E. Lb. Tylor read a paper on 
the distribution of mythical beliefs as evidence in the 
history of culture. The author showed that the wide distribn- 
tion of several mythical beliefs, such as the idea of souls being 
weighed in a spiritual balance, and that of the Biidye of the 
Dead, gave evidence of connecting links between the great re- 
ligions of the world. ‘Yhe theory that the pre-Columbian 
culture of America took shape under Asiatic influence was sup- 
ported by evidence of a similar nature. Thus, in the religion 
of ancient Mexico four great scenes ia the journey of the soul in 
the land of spirits are depicted in a group in the Aztec picture- 
writing known as the Vatican Codex : first, the crossing of the 
river of death ; second, the passage of the soul hetween two 
mountains that clash together ; thicd, the soul climbing up a 
mountain set with sharp obsidian knives ; fourth, the dangers 
resulting from these knives being carried abont by the wind. 
There is a close resemblance between these Mexican pictures 
and certain scenes from the Buddhist purgatory depicted on 
Japanese temple scrolls. Here are seen, tirst, souls wading 
across the river of death ; second, souls passing between two 
huge iron mountains, which are pushed together by demons; 
third, souls climbing the mountain of knives, whose sharp 
blades cut their hands and feet; fourth, knile-blades flying 
through the air. br. Tylor also referred to Wumboldt’s 
argument from the calendars and mythic catastropbes in Mexico 
and Asia, and to the correspondence in Bronze-Age work and 
in games in both regions, and expressed the opinion that the 
evidence was sufficient to justify anthropologists in considering 
that ancient American culture was due to a great extent to 
Asiatic influence. 

Dr. Beddoe read a paper on complexional differences between 
the Irish with indigenous and exotic surnames. he author 
showed that dark hair and light eyes arc much more prevalent 
among the former class of Irishmen than among the fatter. 
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The following reports were also read :—Report of the Anthro- 
pometric Laboratory Committee, report of the Ethnographical 
Sorvey Committee, report of the Anthropometry in Schools’ 
Committee. 

friday, August 10,—The greater part of the day was devoted 
to a joint discussion with the Geological Section on the plateau 
flintimplements of North Kent. ‘he discussion was opened 
by Prof. T. Rupert Jones, in a paper in which he expressed 
general concurrence with the views of Prof. Prestwich as to the 
genuineness and antiquity of the implements found ia the 
plateau gravels. Tle argued that the gravel in which the flints 
were found must have been of pre-Glacial Age. Mr. Whitaker 
could not admit that there was any good evidence to connect 
the men who worked the flints with pre-Glacial or even with 
glacial times, as there were no deposits of undoubted Glacial 
Age in or near the district. Mr. Montgomerie Bell stated his 
reasons for believing that the collections of flints from the 
plateau gravels were of Human handiwork. Tle said that all 
the evidence pointed to the working of a race of men with 
strongly-developed body but weakly-developed mind, and this 
was exactly the conclusion we should expect. Sir John Fvans 
said that the evidence as to the Palxolithic Age in Suffolk 
being locally post-Glacial was irrefragable, and that the principal 
outcome of the recent discoveries was, to his mind, the fact that 
the existence of palzolithic man could be carried further back 
in time than the valley gravels, inasmuch as his implements are 
now found in gravels on plateaus at far higher levels. General 
Pitt-Kivers contended that a single bulb of percussion was not 
in itself sufficient to prove human workmanship. The bulb of 
percussion shows the direction in which the blow was given, 
but any hard knock would prodnce it, and it was necessary that 
two or three blows at least should have been given in some 
definite direction in order to prove design on the part of the 
fabricator, Dr. H. licks, Prof. Boyd Dawkins, Sir Henry 
lloworth, and Lieut.-Colonel Godwin Austen also took part 
in the discussion, Mr. 11. Stopes read a paper on the evolution 
of stone implements, and the following reports were pre- 
sented :—Keport of the Prehistoric and Aocient Kemains in 
Glamorganshire Committee, report of the Elbolten Cave 
[Exploration Committee, report of the Explorations at Oldbury 
Thill Committee. 

Saturtay, August 11.—Mr. Arthur Evans read a paper 
on the discovery of a new hieroglyphic system, and pre- 
Vheenician script in Crete. Turing the exploration of the 
ancient sites of Central and Eastern Crete, the author had suc- 
ceeded in bringing to light a series of stones presenting picto- 
graphic symbols of ahicroglyphic nature, and was now able to 
put together over seventy symbols belonging to an independent 
hieroglyphic system. More than this, he had discovered partly 
on stones of similar form, partly engraved on prehistoric vases 
and other materials, a series of linear characters, a certain pro- 
portion of which seemed to grow out of the pictorial forms. As 
in the case of the Egyptian and Ilittite symbols, the Cretan 
hieroglyphics fell into certain distinct classes, such as parts of 
the human body, arms and implements, animal and vegetable 
forms, objects relating to maritime life, astronomical and 
geometrical symbols. Some of them belonged to that interest- 
ing class of pictographs which is rooted in primitive gesture 
language. The symbols occurred in groups, and there were 
traces of a boustrophedon arrangement in the several lines, The 
comparisons instituted showed some interesting affinities to 
Hittite forms. The linear and more alphabetic series of symbols 
fitted on to certain signs engraved on the walls of what was 
apparently a Mycenean palace at Knosos, and again to two 
groups of sigas on vase handles from Myceni. lt was thus 
possible to construct a Mycenean script of some twenty-four 
characters, each probably having a syllabic value. The author 
gave reasons flor believing that the l’hilistine>, who, according 
to unanimous ITebrew tradition, came from the Mediterranean 
islands, and who were actually called Kretbi in the Bible, in 
fact represented this old indigenous Cretan stock, and that they 
had here the relics and the writing of ‘‘the Philistines at 
home.” 

Mr. Arthur Evans exhibited a nomber of prehistoric objects 
collected during his journey and explorations in Central and 
astern Crete. 

Mr, U1. Balfour, sn a paper on the evolution of the bow as a 
musical instrament, gave the aboriginal races of Africa and 
India the credit of providing us with the prototype of many of 
our best string instruments. 
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Miss Weld read a yaper on the possibility of a common 
language between man and beast. in the course of which she 
mentioned tbat she had herself reduced a large and savage dog 
to a state of the most abject terror by imitating some of the 
deeper tones of his growl. 

The Kev. G. Hartwell Jones read a paper on the relation 
between the body and miad, as expressed in early languages, 
customs, and myths. The conclusions at which the author 
arrived were that 1) the primitive condition of the pioneers of 
civilisation was no hivher than that of modern savages ; (2) the 
parallels presented by words and ideas in countries widely 
separated from one another cannot be satisfactorily explained by 
mere coincidence ; and 3) the civilisation of Western Europe 
viewed as a whole began in contact with the East. 

The f tlowiog papers were also read:—I’rof. A. Macalister, on 
the heredity of acquired characters; Prof. Arthur Thomson, 
notes on skin, hair and pigment; Dr. Lonis Robinson, the 
anthropological significance of ticklishness; 11. Ling Roth, on 
the presence of Negritoes in Borneo; Prof. B. Windle, on 
my’hical pygmy races; report of the Mental and Physical Con- 
dition of Children Committee. 

Monday, Atuyuct 13.~.\ paper by Prof. J. Kollmann, on 
pygmies in lurope, was read. Near Schafihausen, in Switzer- 
land, a prehistoric settlement has been discovered, in which the 
remains of two races were found interred side by side. The aver- 
age stature of one of these races was that of Frenchmen of the 
present day, but the average heipht of the other race was ooly 
1424 mm., and they must be looked upon as pygmies of the 
Neolithic period in Europe. There have recently heen dis- 
covered some living pygmies in Sicily and Sardinia, and in the 
author’s opinion these small types must be regarded, not as 
diminutive examples of normal races, but as a distinct variety of 
mankind which occurs in several types dispersed over the globe ; 
and he believes that they have been the precursors of the targer 
types of man. 

The present state of prehistoric studics in Belgium was 
de:cribed in a paper by Count Goblet d’Alviella. ‘Phe mann- 
facture of flint smplemen’s appeared to have been an important 
industry, extending all over Belgium, and there have been recent 
discoveries of megalithic monuments, the existence of which 
was till lately denied, 

General Pitt-Kivers described the explorations of British 
camps and a long barrow near Rushmore. The skeletons of 
upwards of twenty-five persons found in and around the barrow 
give evilence of a people of small stature with long, narrow 
skulls. They bel nged to the polished stone age. 

The following communications were also received :—Dr. E. 
B. Tylor, on some stone implements of Australian type from 
Tasmania; H. Ling Roth, on Vasmanian stone implements 5 
Dr. 1. mile Cartailhac, on the art and industry of the Troglodytes 
of Bruniquel, France; Dr. Imile Cartailhac, on a, new ivory 
statuette of a womaa in the reindeer period ; Dr, Emile Car- 
talhac, on the close of the stone period on the horders of the 
Mediterranean; Peef, Max Lohest, observations relative to the 
antiquity of man ia Belgium; General Vitt-Rivers, on a new 
creniometer ; Dr, J. G. Garson, on the long barrow skeletons 
from pear Rushmore; Pr. R. Munro, notes on ancient bone 

kates; Prof. A. C. Haddon, exhibition of lantern slides illos- 
tratiog the people of Western Lreland and their made of life ; 
tep ort of the Glastonbury I-xploration Committee. 

Ju otty, .fiofest 14. “Mr. Vheodore Bent read a paper on 
the natives of the Hadramut, This valley was formerly the 
great c*ntre from which frankincense and myrrh were exported 
to Lorope by caravan routes across the desert, and the modern 
inha atant®of ths |i trict are quite distinct from the Hedouins 
of northern Arata; they have many curious customs and a 
religion of tidcires ®t, an} are in all probability an abonginal 
race. 

Mr. J. Gray contatete! a paper on the distribution of the 
Pets in Hritam ay in icate | by place names. The evidence of 
place names thow® that probably the whole country from the 
aerth of Dritain to the ®ou'h of Gaul was at one time or another 
occupied by the same race. The ;re-Victish inhabitants were 
Tbenan®, and prevaile | me ftyin Ireland, South Wales, Cum- 
berlant, and Suath scotland. 

The tollowing communications were al.o received :—Mrs. TI. 
Stope , on three nebli hic setlement! in Kent ; Lionel Iecle, 
on the native tribes of Africa between the Zambezi and Uganda ; 
Prof, Max ljovalevexy, on the Lex Tarbarernm of the laghe- 

tan; J. 1). ©, Schineltz, on “nails and mussels in the house- 
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keeping of the Indoneses ; Basil FF. Thomson, on the ancient 
religion of Fiji: B. P. Kehlpannala, on ceremonies observed 
by the Kandyans in paddy cultivation. 

Wednesday, August 15 —Prof, L. Manouvrier described the 
brain of a youog Fuegian, and pointed out that the external 
morphology of this brain showed little or no distinction from 
that of a European. 

The Kev. Lorimer Fison read a paper on the classificatory 
system of relationship. The Fuegian system of relationship 
divide the sexes in any one generation into groups of non- 
marriageable persons and other groups of marriageable persons, 
and it was shown that precisely the same groups appeared as: 
the result of tbe division of the community into two exogamous” 
intermarrying divisions such as are found in Australia. The 
inference was that wherever the classificatory terms appeared 
these divisions had existed in the past. 

Mr, J. Graham Kerr read a paper on the Tobas of South 
America, These Indians are nomadic in their habits, and live 
entirely on the products of the chase. They believe in the 
existence of numerous minor evil spirits who cause diseases, 
accidents, and other misfortunes, but the author had not dis- 
covered that they had any notion of a supreme deity. 

Mr. Alfred P. Mandslay read some notes on native build- 
ings at Chichen Itsa, Yucatan, and the custows of the Maya 
Indians. The author gave an account of some excavations 
of a burial mound in the Vera Paz of Guatemala, and 
the discovery of small jars containing the bones of 
little fingers, probably deposited by monrners. The earliest 
notices of the great Maya ruins at Chichen Itsa were discussed, 
and extracts were piven from a document recently discovered in 
Seville, in which are described the ceremonies perlormed by 
the Mayas at the time of the Spanish conquest. 

The other communications received were > Prof. L. Mane 
ouvrier, on a method of valuation of proportional dimensions in 
the description of the brain; 11. Bellyse Baildon, notes on- 
some of the natives of British New Guinea; Miss A. Wy 
Buckland, on the philosophy of holes; report of the North= 
western Tribes of Canada Committee, : 
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american Journal of Science, August.—On certain astro- 
pomicai conditions favourable to glaciation, by G. F. Becker, 
The elements of the earth's orbit undergo slow variations, som 
of which affect climate, ‘These are the time of perihelion, 
which affects the length of the two great seasons; the cccen- 
tricity of the earth’s orbit, and the obliquity of the ecliptic, 
The winter of the period of maximum eccenvicity in the rigor 
ous hemisphere would be intensely cold as compared with th 
of the period of zero eccentricity, but the difference would 
most marked in the topics, The summer would be intense 
hot, and also wet. On the whole, the period would be mo: 
unfavourable to glaciation ; the snowfall being the smallest, a 
the warm rainfall the Jargest that can occur with the prese 
obliquity. A dilterence of 1 9’, however, in the obliqui 
would make the area to the north of the Tropic of Caprica 
1,800,000 square miles greater than iC is to-day, Uiis area be 
rather more than the combined areas of the Mediterranean a 
the Gulf of Mexico, The area of evaporation supplying pr 
cipitation to the narthern latitudes would thus be increas 
and the conditions would be favourable to glaciation, Thus 
glacial aye would be due to the combination of a low eccet 
tricity and a high obliquity, more than to any other set 
circumstances pertaining to the carth’s orbit. The epochs of 
such combinations should be deducible from astronomical dat 
—Development of the lungs of spiders, hy Orville L. Siminot 
The connection between Limulus and the Arachnida can only 
be established by a study of the development of the lungs and 
tracheze of spiders. ‘The lungs arise as infoldings upon the pos: 
terior surface of the appendages of the second abdominal somite, 
io the same manner as described by Kingsley for the gills of 
Limulus. The trache: develop from the next pair of lim 
The lung-book condition is the primitive, the trachex of the 
Arachnids being derived from it. No ground is left for those 
who regard the ‘Tracheata ” as a natural group of the animal 
kingdom.—The generation of chlorine for laboratory purposes, 
by Ff. A. Gooch and D, A. Kreider, Chlorine may be con- 
ventently generated by the action of hot hydrochloric acid in a 
half-strength solution upon lumps of potassium chlorate, ‘Fhese 
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are placed in the upper chamber of a side-neck test tube con- 
stricted in the middle. The tube is fitted with a funnel tube 
reaching to the bottom, and immersed ina flask filled with hot 
water. When theacid is at 81° the percentage of chlorine in 
the gas given off is 84. The chlorine dioxide may be destroyed 
by passing the gases through a wash bottle containing a saturated 
solution of MnCl, in strong hydrochloric acid at 90°, and may 
be still further eliminated by passing the gas through a hard 
glass tube filled with asbestos and heated. 


The Quarterly Journal of Microscopical Science for March 
contains studies in mammalian embryology (iii.). The 
placentation of the Shrew (Sorex videaris, L.), by A. A. W. 
Hubrecht. (Plates 31 to 39.) The author shows that the 
placenta is essentially an embryonic neo-formation, which is 
permeated hy maternal blood that circulates in spaces devoid of 
endothelium. This embryonic neo-formation is preceded by a 
considerable proliferation of maternal epithelium, which, how- 
ever, does not enter into the coostitution of the ripe placenta, 
but affords facilities of fixation and nutrition for the embryonic 
neo-formation in its earliest stages. The discoid placenta is, in 
the later stages of pregaancy, the only connection between 
foetus and mother. —On some further contributions to our know- 
ledge of the minute anatomy of Lémnocodium Sowerbit, by 
R. T. Gunther. (Plate 4o.) Some further details regarding 
the structure of the tentacles, the sense organs, and the 
male reproductive organs are added to those already re- 
corded by Allman and Lankester. Allman placed this medusa 
among the Leptomedusz ; Lankester, on the contrary, referred 
it to the Trachomedusz. The author writes: 'S Lzw:nocodium 
Sowerbt? is a medusa descended from Leptomedusan ancestors, 
which has developed sense organs, with an endodermal axis inde- 
pendently of the Trachomedusz.” Allman’s paper on ZL, wie- 
toria, in whichhe adopts Lankester’s specific name of Sowerdzi, 
was published in July 1880, not in 1881, as stated in the list 
of authors quoted.—Note on the mesenteries of Actinias, by A. 
Francis Dixon. 

June.—Contains studies on the comparative anatomy of 
sponges (vi.). On the anatomy and relationships of Ze/cfia 
australis, a living representative of the fossil Pharetrones, by 
Arthur Dendy. (Plate 13.) By far the most interesting 
feature of this species is the very remarkable reticulated fibrous 
character of the skeleton, which appears to have hitherto escaped 
notice. This character is unknown in any other living calcareous 
sponge, while it forms the most prominent feature in the large 
fossil group ‘‘Pharetrones” of Zittel, hitherto regarded as ex- 
tinct. Lelapia australis may therefore be regarded as the only 
known living representative of this important group. The author 
sums up his intcresting and important paper by introducing the 
family Pharetrones into the system of recent Calcarea, 2nd re- 
gards Lelapia as a very specialised type of Grantidze.—The 
structure of the bill and hairs of Ornithorhynchus paradoxus, 
with a discussion of the homologies and origin of mammalian 
hair, by Ed. B. Poulton. (Plates 14, 15, and 15a.)—A 
contribution to our knowledge of the Oligochzta of tropical 
Eastern Africa, by Frank E. Beddard (plates 16 and t7), 
describes eight new species belonging to the genera Audrt- 
loides, Polytorcntus, and Gordtodrilus, and describes the new 
genera Parendrilus, Aliurotdes, and all the species collected in 
Zanzibar and Mombassa.—A further contribution to the 
anatomy of Liwimocnida tanganyicz, by KR. T. Gunther. 
(Plates 18, 19.) The author bases his researches on material 
caught and fixed in osmic acid by Mr. A. Swann, on the shores 
of Lake Tanganyika.—Notes on the minute structure of 
Pelomyxa palustris (Greeff), by Lilian J. Gould. (Plates 20 
and 21.) The appearance of ‘‘a central! mass of doubtful sig- | 
nificance ” is noted; the ‘‘glanzkorper” of Greeff were found to 
stain with several reagents, and the rod-like hodies appear to 
be certainly bacteria. 


The Mathematical Gazette, No. 2. (Macmillan, July.)—W. 
J. Greenstreet gives a summary of Herbart’s views of the 
place of mathematics in education. ‘he key-note to Ilerbart’s 
position is ‘no one can be expected to think himself into the 
strict uniformity of nature, who has had no training in the 
rigorous discipline of mathematics and its deductions.” G. 
Ileppel takes for the first of his mathematical worthies Edward ; 
Wright, who was ‘‘probahly born about 1560, and died in | 
1615.” Inthe matter of the New River, Wright appears to | 
have afforded an illustration of the Virgilian ‘‘Sic vos non | 
vobis,”” as he conceived the project, but was ousted by Sir 
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Hugh Middleton. Further interesting particulars of this too- 
little-known mathematician are given by (De Morgan?) in the 
Penny Cyelopzdia, and in Ball’s ‘‘ History.” E. P. Rouse con- 
tributes a note on the ‘‘ Director circle of a conic inscribed in 
a triangle.” Solutions of questions, and questions and short 
notes complete a good number. 


Bulletin of the New York Mathematical Soctety, vol. iii. 
No. 10. (New York: Macmillan, July.)—Prof. A. Vasiliev 
(pp. 231-235) furnishes many items of interest in his note, 
Lobachévsky as Algebraist and Analyst. In thisit is shown 
that Lobachévsky’s genius was not confined to geometry only. 
In Macfarlane’s ‘‘ Algehra of Physics” (pp. 235-242), Dr. 
Chapman analyses the Principles of the Algebraol Physics, and 
the paper on the Imaginary of Algebra, by that mathematician. 
Dr. G. A. Miller supplements his note in the April number by 
a note on the substitution groups of eight and nine letters (pp. 
242-245). Prof. Webster (pp. 245-248) reviews Byerly’s ele- 
mentary treatise on Fourier’s series and spherical, cylindrical, 
and ellipsoidal harmonics, and at the outset discusses ‘‘a rather 
singular review (of the hook) ina leading New York paper, in 
which a number of curious statements are made.” Prof. D. E. 
Smith’s review of Cajori’s history (see NaTuRE, No. 1288, p. 
235) is the subject of a critique, by Prof. Halsted, to which 
Prof. Smith replies (pp. 249-251). The concluding notice is on 
orthogonal substitutions, by Prof. H. Taber (pp. 251-259). A 
long list of publications, notes, and an index closes vol. iii. 


Memoires de la Soct&é f Anthropologie de Paris, tome i. 
(3° serie), 2¢ fascicule.—Kecherches Ethnologiques sur le 
Morvan, by Ab. Hovelacque and Georges Hervé. The district 
known as Morvan includes parts of four Departments—Yonne, 
Cote-d’Or, Niévre, and Sadne-et-Loire ; it is distinguished from 
the surroundiag country by the vclcanic nature of the soil, and 
the central portion, or Upper Morvan, has a mean elevation of 
600 to 700 metres (about 2000 feet) above sea-level. The climate 
is exceedingly inclement, the temperature cold and variable, the 
winters long and severe. Morvan is essentially Celtic, 
and the primitive inhabitants have been very slightly influenced 
by contact withthe people around them. The stature indicates 
two ethnic elements, the one moderately tall—the Kymric ; the 
other shorter—the Celtic, such as we find distributed over a great 
part of Central Europe. About two-thirds of the population 
of Morvan have grey or sometimes blue eyes ; the others have 
brown eyes, light rather than dark. Usually the children have 
auburn hair, and the adults dark brown hair. 


Memotres de la Soctété d’Anthropologie de Paris, tome i. 
(3® serie), 3° fascicule.—The Anthropology of France— 
Dordogne, Charente, Creuse, Corréze, Haute-Vienne—by Dr. 
R. Collignon. The author has turned to good account the obser- 
vations made during recruiting operations in the five departments 
meniioned in the title. The mean stature shows greater variation 
than in any other part of France, the maximum being 1°667m., 
while a minimum of 1°56Sm. was observed at Saint-Mathieu 
(Haute- Vienne). All the tall cantons are grouped at the circum- 
ference of the five departments, and the people of short stature 
are collected in groups in the centre. As the result of his 
investigations, the author shows that in this district we 
have three great groups: first, the brachycephalic—some 
dark, others fair—tall or short ; second, dolichocephalic and 
fair; third, dolichocephalic and dark. This last group may 
be further subdivided into some three types: the first, 
platycephalic, with a disharmonic face; the next, dolichopsic, 
with a high head; the last, somewhat rarely met with 
and characterised by prognathism, a low and _ retreating 
forehead, black hair, and narrow face. The dolichocephalic 
brunettes are nearly allied to the Cro-Magnon type, while 
those who are prognathous, and why have the long narrow face, 
are perhaps distant relatives of the men of Canstadt and Spy, 
possibly also they may be distantly allied to the swarthy inhabi- 
tants of the south Algerian oasis. 


Bulletins de la Société d@’ Anthropologie de Paris, tome v. 
(4° serie), No. 1, January; No. 2, February.—In a paper 
on the various forms of the teeth of different races, Dr. 
F. Regnault says that the canines of the lower races of man 
differ from those of the higher races, in that the crown of the 
tooth is larger in comparison witb the neck, and that, like those 
of the apes, they terminate in a sharp point, which is usually 
much worn. M. Emile Schmit, ina paper on the ‘‘ Boves"’ of 
Champagne, describes two of these curious subterranean 


er, SE ne 
142 wed ONT: [AuGust 30, 1894 
é 2 
k, and apt ched by lownarrow the other two were attached to the edges, opposite to one 
1. rowski, on ten arother, and parallel to the axis of thering. The ring was 
vary to the inserted in a wooden case, also shown, through holes in which 
T n fay th 1 four brass rods projected. Insulated wire for carryirg the 
wherever they a magnetising current was wound over the wooden jacket. 
\ 
ws 
on a 
Fg nz 
Hake S Ei 
; . 8 
y 
ee § is 
iS) EL 
z Ss 
t ; ¥ 
: <4 | 4 
2 W 
ae ee | nal 
5 n hink that any & 
t virtu .ched to these 
Ly 
S a 
SOCIETIES AND ACA 8 
DEMIES & 
at 3 ol 
Royal Society y31.-“On | 
Effect of Magnetisation upon the |! ry a 
I 3 Rings in Directions E A 
perpenat €. |] 
ae 8 ae 
A 2s fe 
vol. lv, p. 225 8 0. | 
E > a 
relatit is 
J S 
1 th = a 
C i v vN fy 
{ f ‘lin 
! SA CBUERTENS Ca Fic 2-—The curves marked ngitudinally " relate to circumferential changes, a/omg the lines of 
; wer rr wit the c I ‘I mark ** cransverscly "* relate t an inthe width, ferpendinularly 
f ns which took plac 7 
u tnetisation ; tho 
i al with the c¢ it variati For the new experiments the ring was placed in a horizontal 
f y ers (Ww I ts) transversely position, one of the edge rods resting upon a brass socket on 
( i ion tha lations similar the adjustable base of tne instrument, and the other, which had 
1 np th ne f the a chisel- 1 end (not shown in the figure), actuating ihe 
1 


lever. ‘To counterbalance the weight of the 
ring a horizontal arm, carrying a sliding 
weight, was lixed to the lower rod. 

“he annealed ring will, as before, be dis- 
tinguished as Ring I. and the hardened one 
ng Th 
he changes observed in the widths of 
the two ring ansversely to the magnetisa- 
tion) are indicated in the curves of Fig. 2. 
It wall be seen that they are quite similar in 
the two ca litle or no effect being pro- 

d- by annealing. Under gradually 
uscending forces both sings first beenme 
narrower, then recover their original width, 
ind ultimately become wider than when un- 
magnetised, 

As was shown in my last paper, the elects 

the lines of magnetisation are very 
lifferent in the two rings. The annealed 
nog (Ring 1.) begins to contract cireum- 
ferentially with the smallest forces, and 
continues to contract with the large ones ; 
while the hardened ring expands with small 
duc {the ( forees and contracts with large ones. ‘These effects are indi- 
C in the figure by the dotted curves. } 

ning the results of the oll and of the new experi- 

n in ascertain the nature of the changes produced hy 

1 in the volumes of the rings. ‘These are indicated 


| 
| 


AuGusT 30, 1894] 


in Fig. 3, which shows that the volume of the annealed ring is 
rather suddenly diminished by a small magnetising force, passes 
a minimum under a force of ahout 50 units, and then slowly 
increases, until, with a force of 500 units, it is about 3o ten- 
millionths less than atstarting. Th: unannealed ring also at 
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first suffers diminution, hut its original volume is recovered with 
a farce of about 9a and with higher values is increased. 

The behaviour of this latter ring nay be regarded as prabably 
similar to that of the great majority of rods and rings, the 
annealed ring used in these experiments beiny the only specimen 
of iron that has yet been found to contract along the lines of 
poets seen with the smallest forces that produced any effect 
at all. 

EDINBURGH. 


Royal Society, May 2S.—Prof. James Geikie, Vice-Presi- 
dent, in the chair.—Dr. Ramsey Traquair described some 
fossils from Forfarshire.—Dr. James Buchanan Young read a 
paper on the chemical and bacteriological examination of soil, 
with special reference to the soil of graveyards. He discussed 
the results of a series of experiments which he had made on 
samples of virgin soils, pure agricultural soils, and sails which 
had been, and were being, used for purposes of inhumation. 
From these results as judged by the amount of organic carbon 
and nitrogen present in the various samples, it would appear 
that soil which has been used for burial, does not materially 
differ as regards the amount of organic matter it contains from 
pure good agricultural soil. This fact goes far to support the 
idea that inhumation properly conducted in suitable and well- 
drained soils can cause no risk to the public health. The 
results of the bacteriological examination of the various soils 
goes to corroborate the results arrived at by chemical means. 
No pathogenic organisms were found in graveyard soils ; and, 
although the number of bacteria present was greater than at 
similar depths in virgin soil, the number found was hy no 
means so great as one might have expected. There was, more- 
Over, a very marked and sudden fall in the number of micro- 
arganisms in the soil below the layer containing the coffins. 
So that, as Reimers has pointed out, the ‘‘ ground-water 
region” is practically free from bacteria. The broad results 
of the chemical examination of the samples is well seen in the 
annexed table. The results are stated in parts per hundred. 


a, 7 Carbon. Nitrogen. 
Virgin soils ee 0°265 0'02357 
Pure agricultural soils o 842 00936 
Soils used for inhumation o°S7o 0°1073 


—A paper, by Dr. J. G. Gilchrist, on the pallial complex of 
Dolabella, was vead.—Dr. James Walker communicated an 
account of hydrolysis in some aqueous solutions. 

June 4.—The Ion. Lord M ‘Laren, Vice-President, in the 
chair.—Prof. Tait read a note on the application of Van der 
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Waal’s equation to the compression of ordinary liquids, — Prof, 
Geikie read a note, hy Messrs. G. Sharman and E. T. Newton, 
on fossils from Seymour Island, collected by a recent Dundee 
expedition ta the Antarctic Seas. Nine specimens had been 
found in a district farther south than districts previously ex- 
plored. All represented existing genera of wide 
distribution, but the fossils indicated more genial 
elimatic conditions than those now existing.— Prof. 
D'Arcy Thompson read a paper on certain difficulties 
in the study of classical zoology. 

June 18.—Sir W. Turner, Vice-President, in the 
chair.—Prof. Copeland read a paper on the path of 
the meteor of May 18, 1894. This was a large 
meteor seen in daylight, and first ohserved some- 
where between the island of Mull and the north end 
of Jura. It was last seen in the north-west district 
of Yorkshire. Observers judged it to be moving 
slowly, but calculation showed that it moved over 
190 miles in about fifteen seconds.—Prof. Tait read 
a paper on the elastic equations of the ether in 
xolotropic dielectrics. Ele has not yet discussed 
the question of the stability of the condition of the 
ether indicated by his equations.—Dr. John Murray 
gave a comparison of the extra-tropical marine fauna 
of the northern and southern hemispheres. The 
similarity of the Arctic and Antarctic marine fauna, 
and the difference of both from the fauna of inter- 
mediate waters, indicate, according to Dr. Murray, 
a not very remote geological time at which a universal 
fauna—implying uniformity of temperature—existed. 
Ile believes that in Mesozoic times forms of life 
were driven from the poles towards the tropics, 
while the fauna which was able to remain under the 
altered polar conditions gave rise to the present polar 
fauna.—Prof. Tait gave some illustrations of the 
range of application of Van der Waal’s equation, contrasting 
the results got from the equation with observed results 
regarding the compression of liquids. —Dr, C. G. Knott and 
Mr. A. Shand read a paper on magnetic induction in nickel 
tubes. Three nickel tubes were compared, as regards their 
magnetic properties, with a nickel bar. All were cut from 
the same rod, were of the same length (44 cm.), and the same 
external diameter (4'2 cm.), but differed in diameter of bore. 
As with the iron and steel tubes formerly described (Proc. 
R.S.E., 1893), a tendency was shown, in low fields, for the 
magnetic movements to apprnximate to the same value. But 
the tendency was not so well marked. The explanation seems 
to he that, because of the comparatively low susceptibility of 
nickel in low fields, the ‘‘diamagnetising factor” (so called 
by Dr. Du Bois) is not of the same paramount importance as 
in the case of iron or steel. A simple calculation showed 
that this factor was approximately proportional to the area of 
section of the metal wall of the tube. 

July 2.—The Ilon. Lord M‘Laren, Vice-President, in the 
chair.—A paper, by Prof. Cayley, on co-ordinates wersus 
quaternions, was communicated.—Prof. Tait read a paper on 
the intrinsic nature of the quaternion method.—Dr. C. G. 
Knott and Mr. A, Shand communicated a preliminary note on 
volume changes which accompany magnetism in nickel tubes. 
The three tubes, referred to the authors tn their previous paper 
on magnetic induction in nickel, wereemployed. In high fields 
the internal volumes were markedly diminished in all three. 
The greatest measured change in volume was 2°4 cubic milli- 
metres ; this was in the tube of thinnest wall in field 600. The 
greatest cubical dilatation was ~2°3(10)"°, which was got in 
the tube of narrowest bore in field600. The cubical dilatation, 
though negative in high fields, was positive in moderate fields, 
the change of sign occurring in a field which was lower as the 
wall of the tube was thinner. With the tuhes of widest and 
intermediate bore, the cubical dilatatinn was negative in very 
low fields, each having critical fields for which the dilatation 
was zero. The tube of narrowest bore did not show this double 
change of sign. «As was pethaps to be expected, the volume 
changes in the nickel tubes were distinctly greater than the like 
changes in the iron or steel tuhes formerly investigated. — Dr. 
Gustave Mann communicated a paper on histological changes 
produced in nerve cells by their functional activity, Ixperi- 
ments on rabbits and dogs have shown that the nuclei and cells 
were larger in stimulated, than in non-stimulated ganglia. In 
the stimulated ganglia the lymph spaces practically disappear, 
while they are quite evident in the non-stimulated ganglia. 
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Paris. 


Academy of Sciences, August 20.~M. Leewy in the 
chair.—Electricity considered as a vortical movement, by M. 
Ch. V. Zenger. The author sbows that an electrical discharge 
produces a whirling movement In the gas through which it is 
discharged, which may he said to be acyclone on a smal) scale, 
so completely are the phenomena of cyclones reproduced. The 
particles appear to describe a trajectory which may be repre- 
sented Ey a screw of variable pitch traced ona conical suriace. 

New experiments permitting the comparison of the delivery 
of } quids, gases, and vapour from the same orifices, by M. IT. 
Parentv. 1) The coefficients of delivery of gases are precisely 
equivalent to those of the sulmerged delivery of liquids. (2) 
These cocfficients are not sensibly varied when the pressure and 
the hack-pressure are modified in various ways; they are inde- 
pendent of the temperature and the atm) spheric pressure, (3) 
There exists, for liquids, no analogous phenomena to the regu- 
larity of delivery of gases. The delivery of liquids is exactly 
an] always the ordinate of a parabola, of which the loss of 
charge is the abscissa.—On the periodicity of the absorption 
rays of isotropic substances, by M.G. Moreau. The author 
concludes a mathematical investigation of this question as [ol- 
low~: In an isotropic absorbeot, there shauld be two pos- 
sible kinds of waves of propagation. The one gives bands 
by anomalous dispersion (they may be reduced to very fine and 
black rays by regular dispersion), the other gives less intense 
rays, but they are periodic and more numerous. They 
woud form a kind of domwble refraction which observa- 
tion does not seem to have indicated.—On the action 
of the halogen hydracids on formaldehyde in presence 
of alcohols, by M. Louis Henry. A claim for priority as against 
M.C. Fabre. Action of camphoric anhydride on benzene in 
presence of aluminic chloride, by MM. E. Burcker and C. 
Stabil. Two substances hesides the principal product, pheny- 
camphoric acid, have been isolated, namely, phenylcamphoric 
anhydride, C,,11,,O,, and a diphenyl compound represented by 


COy Cllr 
the formula PhCO . CPh, Seyiee tthe 
Chills 5 CLA 
traction of free acids from bee.wax, by M. T. Maire. ~ Influence 
of lesians of tissues on their aptitude for fixing dissolved sub- 
stances, by MAM. WN. Charrinand P. Carnot. It is shown that 
dissulved substances tend to accumulate in unhealthy or injured 
tissues. —On some antitoxic properties of the hlood of the 
terrestrial salamander (Sa/amandra ma nlosa) against curare, by 
MM. C. Phisalix and Ch. Contejean. The salamander requires 
eighty times as much curare as the [rog for poisoning to take 
place. The immuoity of the salamander may be due to the 
presence in its blood of some substance which nentralises the 
effect of this poison. In support of this hypothesis, it is found 
that a mixture of salamander-bloud and curare in proper pro- 
portions does not act on the frog. This substance has a 
physiological action conferring invmunity against curare, and not 
a direct chemical action on the latter, for the inuculation of 
frogs with salamander-blood twenty-four hours before the in- 
jection of curare enables the frogs to withstand a much Jarger 
dose than when the salamander-blood has been mixed with 
curare Previous to injection. —On the budding of Diplosomidz 
and Indemnidie, by M. Maurice Caullery.—Researches on the 
re jaration and assimilation of the Muscinew, by M. B. Jonsson. 
There are great differences among the Muscinex in regard to the 
intensity of respiration and chlorophyllian assimilation. For 
example, the different species disengage in the dark very 
different quantities of carbon dioxide per gramme of dry weight. 
The prop roon of water present in the plants is an important 
cause of variation, the greater this proportion the more intense 
are the gaseous exchanges. Specimens taken from avery dainp 
place give off more gas than specimens of the same species 
taken trem a dry location, he reddish coloration of many 
mos es, very marked when the plants have been developed in 
the light, dunimshes con iderably the intensity of respiration 
and a Similation. ©Qn the peritheca uf the ' Rot blanc” of the 
vine Charrinta diplodielia), by MM. V. Viala and L. Ravaz,— 
On the chemical constitution of the atmosphere, by M. T. L. 
Phipson. 
New Sotrmt WALLS. 


Linnean Soclety, June 27. “Vrol. David, President, in the 
char —Decnption of hve new fishes from the Australasian 
region, by J. Donglas Ogilby. Of the species described, Gil- 
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lichthys mirabilis and Ciinus whiteleoged were from the coast of 
New South Wales, Ofdtoclinus de vist from (Queensland, 
Petroscirtes icelti Srom Lord Howe Island, and Z/cotris jt. 
font from New Zealand.—The land molluscan fauna of British 
New Guinea, by C. IIedley. Twa new species, Sita/a anthro- 
fophagorum and Ofefeima macgregoric, were described and 
figured. It was considered that Mousson’s genus 77rechonanina 
should be merged into Sita/a. Anatomical details of several 
species not belore dissected were added.—Studies in Australian 
entomology. No. vii, New genera and species of Caradiae, by 
Thomas G. Sloane. Three genera—Nofolestis (type, dav 
suleifennis, Macl.), Setalimorpha (Feronini), and Lesttanthus 
(Melluonini)—and thirty-six species were described as new. 
—Wood moths: with some account of their life-histories, 
chiefly compiled from the notes of Mr. R. Thornton of New- 
castle, by W. W. Froggatt. This paper gave a general account 
of the habits and food-plants of several] species of Eudoxy/a and 
Charasia, and of Leto Stacyi.—Botanical notes from the 
Technological Museum, Part ii., by J. HW. Maiden and XR. T. 
Baker. The notes included (1) a list of additional localities of 
New South Wales plants, (2) new varieties of New South Wales 
plants, (3) Queensland species new for New South Wales, 
(4) remarks on naturalised species in the colony, and (5) de- 
scriptions of unrecorded fruits. —Notes on plants collected on a 
trip to the Don Dorrigo Forest Reserve, by J. 11. Maiden. 
The author traced the southern extension of plants hitherto 
recorded from the Clarenee River and further north, ard the 
northern extension of plants hitherto not recorded further 
north than the Macleay River, Blue Mountains, &c. Ile also 
described a number of well-marked varieties of certain species, 
and added notes on imperfectly-described or little-known 
plants. 
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al NEO-LAMARCKIAN THEORY 
EVOLUTION. 


A Theory of Development and Heredity. By Henry B. 
Orr, Ph.D., Professor at the Tulane University of 
Louisiana. (New York and London: Macmillan and 

Co., 1893.) 

HE appearance of a new work on the causes of evo- 
lution, by an American biologist, raised the hope 
that more solid arguments would be forthcoming in 
favour of the conclusions accepted by so many well- 
known writers and workers on the other side of the 
Atlantic. This hope was doomed to disappointment, 
the evidence adduced being even more slender than 
usual, and the conclusions even more rash. 

According to a view which has been recently put for- 
ward by Lamarckian writers, the facts of adaptation are 
explained by the supposition that organisms possess such 
a constitution that they are compelled, by the incidence 
of external forces, to react adaptively, viz. by the produc- 
tion of useful variations. This view appears to be sup- 
ported by the author (chapter i.), although no evidence 
is brought forward in favour of it. The hypothesis in 
question seems to be little more than the old “internal 
developmental force,” or “ innate tendency towards per- 
fection,” in a modern dress. Furthermore, a little con- 
sideration of the essential nature of adaptations proves 
the futility of any such attempt at explanation. The 
ultimate objects of adaptations are to obtain foad, to 
escape enemies, or to subserve reproduction. In the 
vast majority of cases adaptations are relative to the con- 
dition of other individuals of the same and other species 
—a condition which is and has been continually chang- 
ing. But the environment with which the organism is 
in continual contact, and which is presumably sup- 
posed to bear a pre-eminent part in working these 
useful variations, is the inorganic environment. So 
that stimuli provided by one form of environment are 
looked upon as the direct causes of adaptations which 
are essentially related to another and very different 
environment. I]t would be necessary, in order to make 
the suggestion valid, to prove that the changes in the 
organic environment which render some adjustment of 
adaptation necessary, are invariably accompanied by 
corresponding changes in those forces (chiefly inorganic) 
by which it is believed that the adjustment is effected. 

In discussing “the limits of natural selection,” the 
following supposition is believed to constitute an in- 
superable objection to Weismann’s theory of heredity, 
viz. “the supposition that the germ-plasm may exist in 
the body and still be no more atfected by the changes 
which pass over the body than if it were enclosed in an 
hermetically sealed vial.” It is well known that in all his 
later writings Weismann has abandoned the hypothesis of 
a germ-plasm endowed with an almost resistless stability. 
But the admission of the converse supposition, that the 
germ-plasm is profoundly affected by the external forces 
which also affect the body, is very far from the admis- 
sion that acquired characters are transmitted ; and it is 
this latter, and nothing less, which is required as a 


NO. 1297, VOL. 50] 


OM 


NATURE 


445 


foundation for the Lamarckian hypotheses, as, indeed, 
the author freely admits. In order to prove that the one 
proposition involves the other, it would be necessary to 
show that an external force producing a certain effect on 
the body must produce, upon a totally different thing— 
the germ-plasm—not, indeed, the same effect, but its 
precursor. 

Considering ‘“‘ the many cases of wholesale destruction 
of animals—for instance, the killing of countless fishes 
by a sudden change in the temperature of the ocean, 
the killing of birds and insects by cold and storms of 
wind and rain, and the killing of myriads of organisms 
of all kinds by circumstances over which they have no 
control, and from which no mere individual variations 
could save them,” the author is led ‘to doubt that 
natural selection acts with such mathematical accuracy 
in accumulating slight individual variations.” It is diffi- 
cult to understand the grounds upon which the non- 
operation of natural selection in certain kinds of destruc- 
tion is held to cast doubts upon the efficiency of its 
action when it does come into operation. Furthermore, 
it is easy to point to results which are consistent with 
the view that natural selection may act “ with mathe- 
matical accuracy” even in the class of cases brought 
forward. The peculiar condition of the wings of insects 
living in islands in stormy zones, and a power of resist- 
ing temperature related to the needs which follow from 
the geographical distribution of plants and animals, may 
be cited as exampies. 

The author quotes with approval Prof. Cope’s conten- 
tion that “the useful additions which have constituted 
certain genera, families, orders, &c., what they are,” were 
produced as a direct consequence of needs, and were not 
formed first and selected afterwards, inasmuch as “‘it 
would be incredible that a blind or undirected variation 
should not fail, in a vast majority of instances, to pro- 
duce a single case of the beautiful adaptation to means 
and ends which we see so abundantly around us. The 
amount of attempt, failure, and consequent destruction 
would be preposterously large, and in nowise consistent 
with the facts of teleology as we behold them.” 

This antithesis suggests that it is believed that “the 
useful additions” were fully formed as complete organs 
or parts before they were selected. According to the 
theory of natural selection, however, such ‘‘additions” 
have been led by selection from the very first—from the 
time when the parent organ or part first began to be 
used fora new purpose (for such is almost invariably 
the origin of the last “‘addition”)—right back to the 
remote period when the original ancestor of a long 
succession of organs and parts came into being. But 
even accepting Prof. Cope’s antithesis, surely, when we 
consider the slow succession of forms throughout geo- 
logical time, and the amount of extinction which took 
place in every generation, we may accept his conclusion 
as to the amount of “ attempt, failure, and consequent 
destruction,” and reply that on this very account the 
Lamarckian explanation is extremely improbable, inas- 
much as it would imply a direct and rapid evolution, 
whereas we know that evolution has been slow and 
interrupted. 

Unnecessary confusion has becn introduced into the 
discussion of instincts by the inclusion under this term 
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of the clearest results of education and experience. 
containing nothing in common with true instinctive 
actions. Thus we read on p. 21:—‘‘ That the Kea- 
bird of New Zealand has learned to dig the kidney-fat 
out of living sheep since the introduction of sheep into 
that country, is another wonderful instance of change 
of instinct hardly to be accounted for by means of 
natural selection, but rather as the result of intelligent 
experience.” 

Speaking of instinct, he maintains “this seems to be a 
well-defined case of the inheritance of acquired charac- 
ters. We cannot deny that the idea or knowledge has 
been acquired, neither can we deny that it has been in- 
herited.” And yet many instinctive actions of the greatest 
complexity and interest take place under conditions 
which preclude the possibility of the acquisition of any 
idea or knowledge. Thus many insects before pupa- 
tion take the most elaborate precautions, which tend to 
prevent their detection by enemies they have never seen 
and never will see in the helpless stage they are about to 
enter. If knowledge cannot have had any part in the 
origin of such marvellous instincts, it is unnecessary to 
suppose that it is an elementin the rise of any truly 
instinctive action. 

In considering the source of organic energy in chapter 
ii., the author supposes that by the law of conservation 
of energy all the forces of the environment which act 
upon an organism must be transferred into some form of 
energy within it, accounting for “all changes in shape 
and all changes in the method of activity.” In order to 
help to understand how this may occur, he instances a 
number of photochemical changes taking place in 
inorganic bodies. ut the law of conservation of energy 
demands nothing of the kind. The forces which fall upon 
the organism must indeed persist, but not necessarily in 
any forin which can be made use of by the organism ; or 
they may, and indeed freyucntly do, serve to expend 
part of the store of potential energy derived by the 
organism from other forces. Thus the effect of any ex- 
ternal force (e.g. light, heat, sound, &c.) upon a_peri- 
pheral end organ is only conveyed to the brain by the 
expenditure of potential energy derived from food. ‘The 
animal may benefit by the information received, but the 
transmission itself is a loss,and nota gain to the store 
of force at its disposal. 

When, in chapter aii., the author considers in further 
detatl the action of environing forces, many instances 
are brought forward, in which it ts clear that some 
necessary condition of development, such as food or heat, 
1s interpreted as a case of development. It ts surprising 
that the author did not think of applying his conclusion 
thit “food is one of the stimulating forces which 
guide and determine the developmental reactions of the 
argaoism to the vegetable world; where an endless 
variety of forms depend upon a food supply which is, 
when coinpared with that of animals, remurkably 
uniform. 

The naive manner in which conclusions are drawn is 
surprising in an author who is evidently a tramed 
biologist, and 15 accustome! to the indirect anil 
cesstvely complex relation of causes to effelts inet with in 
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approach the equator, where the light is most intense. 
There is thus a direct ratio between the amount of light 
and amount of pigment”; and again on p. 49: “The 
plain facts lead to the conclusion that pigment is caused 
by light acting upon the tissues, and where there is no 
light there can be no pigment.” It is interesting to 
compare these bald statements with the evidence 
produced by Dr. A. R. Wallace, that there is no pro- 
portionate increase in quantity or brilliancy of colour— 
either animal or vegetable—in tropical as compared with 
temperate countries ; but that such increase as there is, © 
is merely proportionate to the increase in variety — 
and number of forms of life. But apart from this 
deliberate conviction of one whose cpinion on such a 
subject is entitled to so much consideration, the 
mode of development of pigment in animals is en- 
lirely opposed to the author’s conclusions, The bright 
colours of insect-imagines are developed in an earlier 
stage, during which they are comparatively screened 
from light, and when in the final stage the colours are 
exposed, they undergo no change in the direction of 
increasing brilliancy. Even such changes as the darken 
ing of the freshly exposed pupal cuticle long as 
sumed to be photochemical—have been shown by the 
writer to be independent of light, and almost certainly 
due to oxidation. ‘ 

Equally rash and ill-considered is the conclusion, ; 
the same chapter, that the colours of desert animals an 
of those living among the sca-weed of the Gulf Stream 
are due to a direct photochemical intluence of the 
respective environments, and that the whiteness of Arctic 
animals “may be primarily due to the small amount of 
light in those regions.” In reaching this last conclusion 
the author relies upon the supposed fact that a// classes of 
animals are similarly coloured, forgetting that when, e 
in the raven &c., a white appearance is not needed fae 
atlack or defence, it is not attained. ; 

In considering the action of the nervous system, in 
chapter iv., it is “safely” concluded that “the energy 
of the forces, acting from without, persists within the 
living matter as nervous activity and change of nervous 
condition.” It has been already pointed out that such 
persistence is frequently attended by a loss rather than a 
gain to the energy at the command of the organism, 
The author has thought it worth while to translate long 
passages from Detmer, and does not appear to be aware | 
that the conclusions he quotes have been refuted by 
Weismann, and are even rejected by botanists who do not 
ayrec with the views of the latter. 

In chapter v, itis contended that development has been 
dependent on association and repetition. It is forgotten 
that many essential actions are performed but once in 
the life of the individual (¢.g. cocnon-spinning), or are a 
perfectly performed the first time as on subsequen 
occasions (e.g. web-spinning of spiders, sucking © 
mammals). ‘he author freely admits that such a theory 
of development demands the transmission of acquired 
characters, and it is therefore remarkable that his 
discussion in chapter vii. of this question—the foundatio 
of every conclusion he brings forward should be s 
brief, and hus reasons for accepting such transmission s 
unconvincing. 

In chapter ix. the author attempts to illustrate in the 
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approved Neo-Lamarckian manner the moulding of 
limbs and the skeleton generally as the result of the 
forces to which they are exposed during the life of the 
individual. In the explanation of the remarkable 
lengthening of the fore-part of the giraffe we meet with 
a suggestion which is, I believe, new in the history of 
Lamarckian speculation. In stretching for food it is 
contended that the animal “ must have constantly raised 
itself off its fore-feet, and as it dropped must have 
received a shock that made itself felt from the hoofs 
through the legs and vertical neck to the head. In the 
hind-legs the shock would not be felt. . .. The principle of 
increased growth in the direction of the shock resulting 
from superabundant repair of the momentary com- 
pression, explains how the giraffe acquired the pheno- 
menal length of the bones of its fore-leg and neck ; and 
the absence of the shock in the hind-quarters shows why 
they remained undeveloped and absurdly dispropor- 
tionate to the rest of the body.” (pp. 164-165.) It is 
unnecessary to take the trouble to refute the details of 
the various suggestions brought forward by the upholders 
of the Lamarckian hypothesis: they refute each other. 
One of them explains a lengthened neck as the result of 
extension, another as the result of compression ; while 
neither give any approach to a proof that such an effect 
is likely to result from the antagonistic forces which 
they respectively invoke. TE. 18h, eh 
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A Selection of Photographs of Stars, Star Clusters and 
Nebule, together with tnformation concerning the 
Tustruments and the Methods employed in the Pursuit 
of Celestial Photography. By Isaac Roberts, D.Sc., 
F.R.S., &c. (London: The Universal Press, 1894.) 

“T°HIS handsome collection of celestial photographs 

is a remarkable example of what can be done 
single-handed in a new line of research. Taking up 
celestial photography more than ten years ago, Dr. 

Roberts has devoted himself entirely to it, and has been 

rewarded with an amount of success that must be to him 

a source of intense satisfaction. 

This success, however, has not been obtained by 
merely exposing plates in the telescope and watching 
the images come out in the developing dish. The work 
that Dr. Roberts set himself to do was planned at the 
outset in a thorough manner, and has been carried out 
apparently without regard to either labour or expense ; 
even to the extent of the removal of the observatory 
near Liverpool, to a better position, selected after a most 
exhaustive discussion of weather conditions in the south 
of England. 

In the introduction of his book Dr. Roberts tells uns 
that a reflector of twenty inches aperture was the instru- 
ment decided upon, in consultation with Sir Howard 
Grubb, as the most likely to give the best results. An 
instrument of this size, arranged for exposing the plate 
without the use of a plane or prism, was made and 
mounted by Sir Howard Grubb in 1885. With this 
instrument all the celestial photographs have been taken. 

The first arrangements do not appear to have been 
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quite satisfactory, so that the telescope had in great part 
to be reconstructed ; but even then the star images were 
found, on trial, to be elongated, though this defect seems 
to have been remedied later on, if one may judge by the 
remarkable absence of any deformation of image in 
some of the very long exposure photographs. 

The question of the utility of the photographic chart 
is discussed, and the fact mentioned that Dr. Roberts 
had already, in 1885, begun a photographic chart of the 
northern heavens, and made some progress, when the 
International Congress for the Photographic Chart of the 
Heavens took upthis work. The use of the paper copies 
of celestial photographs might, it is suggested, be (1) 
the detection of changes in the structure of nebula; (2) 
the detection, on a large scale, of movements amongst 
the stars; (3) determinations of variations in stellar 
magnitudes ; (4) relative distribution of stars in space ; 
(5) detection of new stars and disappearance of others. 

In cases, however, where measurements to a second 
of arc are required to be made, then the original 
negatives must be used for the purpose; and in this we 
quite agree with Dr. Roberts. It would have been well 
worth while to picture, in this connection, the instance 
given by Dr. Roberts of his comparison of a chart of the 
heavens, made in 1863 by D’Arrest, showing 212 stars, 
with a photograph of the same region taken in 1890, 
which showed that considerable changes had taken place 
among the stars in this small area of the sky (comprised 
within one degree of declination and half a degree of 
right ascension) during the interval of twenty-six years 
between the epochs of the charts. 

The relative advantages of refractors and reflectors as 
photo-instruments, and the requirements and adjustments 
of a reflector for celestial photography are discussed ; and 
the ideal instrument for photographing the sun, moon, and 
planets is given as a refractor of six or eight inches 
aperture and very great focal length ; but for the delinea- 
tion of faint stars and faint nebulosity, Dr. Roberts 
gives a preference to the silver-on-glass reflector, and he 
would choose an instrument of twenty-seven inches clear 
aperture and eleven feet three inches focal length, the 
mirror being figured, and every part of the mechanism 
made in the most perfect manner possible, and with a 
guiding telescope with an objective ten inches in aperture. 
To anyone contemplating the erection of an instrument 
for celestial photography, these hints—the results of 
many years’ experience—should be of great value. 

The other chapters, on the collimation of the mirror, 
the essentials of a photo-telescope, method of testing the 
stability ofa photo-instrument, and photographic plates, 
their exposures and developments, will be read with great 
interest by all photo-astronomers. 

The chapter on the collimation of the mirror gives an 
account of the method employed to check the guiding 
telescope, and is perhaps the only point on which some- 
thing might be said in the way of criticism of Dr, 
Roberts’ method. It is difficult to see why the method 
described should not be varied so as to be:always avail- 
able, and so dispense with the guiding telescope; a matter 
of no slight importance in the case of such an instrument 
as Dr. Roberts has suggested, the ten-inch objective of 
which would cost as much or more than the mirror. We 


believe Sir Howard Grubb has already suggested some 
such method. 

We shoul! have very much liked further information 
about the instrument, the supports of the mirror and the 
plate-hoider, and other details, but these are perhaps 
rather in the province of the telescope-maker than the 
photo-astronomer. A photograph of the double tele- 
scope, however, gives a very good idea of the general 
arrangements, and there is also a photograph of the 
observatory. 

Of the forty-nine celestial objects reproduced on paper, 
four are star charts, twenty-two are clusters of stars, and 
twenty-three are nebula. The earlier and most im- 
portant photographs in this collection have already been 
published in various ways, and many of the others 
exhibited at the meetings of the Royal Astronomical 
Society ; for Dr. Roberts, with proper scientific spirit, 
has always been ready to place any of them at the 
disposal of astronomers: but they lose nothing of their 
great interest by being seen in the collected form. 

Had Dr. Roberts’ work been only to produce the first 
photograph, that of the great nebula in Andromeda, and 
had that been the only result of all his labour, he would 
have been amply repaid, for it is certainly not too much 
to say that, in this picture, photography has done more to 
Justify its use by the astronomer than in any other case; 
and one can feel that the hopes that were formed by 
Rutherford and others in the early days of photography, 
and which lay dormant for so many years, have now 
been realised. The perfection of delineation enables 
the true character of this marvellous object, which 
remained hidden from the closest scrutiny of such a 
careful and competent investigator as G. P. Bond, to be 
at once seen and appreciated. It is difficult to imagine 
that such an enormous object as the Andromeda nebula 
must be, is not very near to us; perhaps it may be found 
to be the nearest celestial object of all beyond the Solar 
System. It is one that offers the best chance of the 
detection of parallax, as it seems to be projected on a 
crowd of stars, and there are well-defined points that 
might be taken as fiducial points for measurement. 
Apirt from the great promise this nebula thus seems to 
give of determining parallax, there is a fair presump- 
tion that in course of time the rotation of the outer 
portion may perhaps be detected by observation of the 
positions of the two outer detached portions in relation 
to the neighbouring stars. 

The photographs are arranged in order of right ascen- 
sion, each has its position given, and many have marked 
fidicial stars whose position is given for 1g00. The 
s ale of enlargement is also given, so that with the help 
of a table of corrections of errors due to the slight altera- 
tions in scile in enlarging or printing, any point on 
the photograph can be determined with an aceuracy 
satticient at least for purposes of identification, 

Tor some purposes, no doubt, it will be absolutely 
essential to have recourse to the original negatives, but, 
as dr, Roberts has pointed out, there are many purposes 
for which these paper copies are available. In addition 
to the full date of each object, which 1 admirably done, 
there are various useful reference’ to prcvious obscrva- 
tions. The accuracy with which the telescope is kept 
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pointed during a long exposure is seen by a glance atthe 
shape of the brighter star images, as a shift, if not at once 
corrected, produces deformation. In nearly every photo- — 
graph the stars are round, in some they seem absolutely 
so, which shows the perfection of the instrumental 
arrangements of Sir Tloward Grubb, and the care with 
which the exposures have been made. Some of the star 
photographs—as, for instance, plate 43—show a perfection 
of image and an absence of distortion over a large field 
that is very satisfactory. A comparison with a plate of 
the same region taken by an International Chart refractor 
would be interesting. 

In looking at the examples of spiral nebulie, of which 
there are several, one cannot heip thinking of Lord 
Rosse, and the correctness with which he delineated 
these objects, though his views at the time were not 
generally accepted by astronomers. These most in- 
teresting nebula will repay further study, perhaps, more 
than any other. 

Some of the cluster photographs are too much en- 
larged for the ordinary distance at which one readsa 
book, but the proper effect can be obtained by looking at 
them about three feet away. All the photographs are. 
about as good as it is possible to take with an instru- 
ment of the size used by Dr. Roberts, and the present dry 
plates ; better photographs can only be obtained by the : 
use of a larger telescope, or by means of dry plates that 
will, with the same or greater sensitiveness, give a finer 
grain. This is shown by a comparison of the photograph 
ofthe eluster M. 5, taken by Dr, Roberts, with one taken 
with a larger telescope of a similar kind. Dr. Roberts 
states (p. 91) that ‘the cluster is enelosed in dense 
nebulosity about the centre, the nebulosity hides the 
stars, even on the negative”; but an inspection of the 
photographs by a larger instrument shows that the stars 
are quite distinct, though the exposure was very much 
longer, a result that might fairly be expected. 

A comparison of photographs of this object, taken at 
different dates, shows that many of the stars of this cluster 
are variables, and of course it is just possible that there — 
may be variability in the central portions. 

Excellent as are the paper reproductions of these phota- 
graphs, they cannot give all the beautiful detail to be 
seen on the original negative of a nebula. If change b 
takinz place, it is more than likely that it may be seen in 
the finer detail first, in which ease the original negative 
must be seen. This points to the absolute necessity of 
preserving the negative where it shall be available 1 
after years. We hope that all valuable originals will find 
their way eventually to the keeping of the Royal .\stro- 
nomical Society, which now undertakes this important 
duty. : 

‘This volume shows that Dr. Raberts has spared neither 
himself nor his purse in fulfilling the task he set himself to 
do, more than ten years ago.  J3y the great labour and 
devotion he has shown for many years in carrying out 
his carefully considered plans, he has set a model for 
others to follow in taking up a research of this kind, of 
which there are 50 many in astronomy, that from the 
nature of the case can only be well done by those whr, 


hke him, undertake tt solely as a labour of love. 
A. iN. COMMON, 
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Deaf-Wutism. Vay Holger Mygind, M.D., Copenhagen. 
(London: F. J. Rebman, 1894.) 

A FEW months ago, in noticing “The History of 

American Schools for the Deaf,” we spoke of the 
treatment of deaf-mutes, and regretted the fact that we 
hear so little of that work in England. Before us we 
have another book, again of foreign origin, in which is 
described, exhaustively and systematically, the pathology 
of deaf-mutism. The materials used in its compilation 
are almost entirely obtained from Denmark, and, 
although published in England, and revised by an Eng- 
lish specialist of note, the book may be said to have a 
somewhat foreign flavour. With the exception of special 


chapt th ject in Wilde’s, Field’s, z - : : : : 
sie ee piect ine ide s; Field's, and Toyn- | intensity than in quality from those generally found in 


bee’s works on diseases of the ear, little is to be found in 
English writings, and there are no books dealing solely 
with deaf-mutism written by Englishmen. This may, 
perhaps, be accounted for by the fact that in the table of 
recent statistics of the distribution of deaf-mtes in 
Various countries, England and Wales stand twentieth 
in a list of twenty-three, showing only fifty-one of these 
unfortunates per thousand inhabitants. Ireland and 
Scotland stand higher in the table, with seventy-seven 
and fifty-seven per thousand respectively. Still, even 
with the happily low rate of deaf-mutism in this country, 
it is a matter for regret that no Englishman has pro- 
duced a work upon the subject. 

Dr, Holger Mygind nerforms his task very well. To 
begin with, he arranges it in a systematic manner, and 
treats each part as exhaustively as lies in his power. 
Devoting his introduction to definition, literature, classi- 
fication, and distribution, he gives evidence of con- 
siderable patient research, in discarding the classifica- 
tion of deaf-mutes according to the degree of its 
symptoms for that according to its etiology, he does 
wisely, the former being as unscientific as it is misleading. 
It is a pity that “ Creed” should have been included 
under the heading “ Distribution,” since Dr. Mygind 
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shows that the apparent greater frequency among certain | 


religions is, as one would expect, really due to the relative 


numbers of persons professing such religions ; while the ' cae : me ioe 
well-known fact that the Jews produce a larger number | vor ane ews On athe Ge ee 
of physiology, that a text-book from his pen was 


of blind, idiotic, and deaf-mute individuals than the 
races among which they live, is due, doubtless, to the 
consanguineous marriages practised by the Hebrews, 
Perhaps the most interesting part of the work (the 
whole of which cannot be otherwise to the student of 
pathology) is the chapter which deals with etiology and 
pathogenesis, and in which such conditions as climate, 
water, hygiene, heredity, and the like are discussed. With 
regard to heredity, Dr. Mygind brings forward a series of 
facts (the collection of which must have caused consider- 
able labour) referring to the appearance of deaf-mutism 
and other pathological conditions among the relatives of 
deaf-mutes, and from these facts endeavours to formulate 
some detinite laws concerning the heredity of deaf- 
mutism. These laws, it 1s stated, are difficult of inter- 
pretation, and seem in many respects to differ from those 
which relate to other pathological conditions and diseases, 


a fact to be accounted for by the number and variety of the | 


causes of deaf-mutism, and consequently of the causes of 
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each individual] case. The matter is further complicated 
by the presence of factors, equally important, which tend 
to neutralise the transmission of morbid tendencies. It 
appears that deaf-mutism is, in many instances, the com- 
bined result of the transmission of various influences 
which fall into two groups—those which originate in ear 
diseases, and those which originate in nervous diseases in 
the family. 

The material from which the chapter on morbid 
anatomy is based is formed from the reports of some 139 
autopsies, the principal of which are collected in an 
appendix. The morbid changes in the ear are classified 
under the heads of external ear, middle ear, and laby- 
rinth. From the evidence here collected, it seems that 
the pathological conditions differ rather in extent and 


ear diseases, and, from appearances alone, it is in many 
cases impossible to decide whether the changes are of 
foctal or post-foetal origin. Dr, Mygind sums up the 
question of pathology in these words: “ Deaf-mutism 
is, therefore, from an anatomical] point of view, in most 
cases to be considered as a result of an abnormality of 
the labyrinth.” 

We congratulate Dr. Mygind upon the successful com- 
pletion of a task which must have been at once laborious 
and interesting. To the pathologist, whether general or 
special, the work cannot fai] to be a source of interest, 
and it is to be hoped that the work done by the author in 
thus bringing together so much that is known upon the 
subject will be productive of good. 

P. MACLEOD YEARSLEY. 


OUR BOOK SHELF. 


Text-book of Phystologtcal Chemistry. By O. 
Hammarsten, Professor of Medical and Physiological 
Chemistry in the University of Upsala. Authorised 
translation from the second Swedish and from the 
Author’s enlarged and revised German edition, by J. 
A. Mandel, Assistant to the Chair of Chemistry, 
Bellevue Hospital Medical College, New York. (New 
York: John Wiley and Sons, 1893.) 


PrRor. HAMMARSTEN is so highly esteemed for his 


al 


looked for with keen anticipation. Unfortunately a 
knowledge of the Swedish language is not as yet an 
accomplishment possessed by more than a favoured few, 
however essential it may become in the future, so that 
when his text-book first appeared its contents were 
largely inaccessible to the majority of would-be readers. 
As a consequence of this, Prof. Hammarsten was asked 
by numerous colleagues to provide a German version of 
the first Swedish edition. Unable to comply with this 
earlier request, he yielded to a strongly renewed similar 
proposal after the appearance of the second Swedish 
edition, and in 1890 he published the work in German, 
translating it himself. In its German dress the text- 
book is so well known and approved that detailed 
criticism or renewed commendation is now scarcely 
necessary. Written “to supply students and physicians 
with a condensed and as far as possible objective 
representation of the principal results of physiologico- 
chemical research, and also with the principal features 


| of physiologico-chemical methods of work,’ the book 


was not regarded by its author as “ complete or detailed” 
from the point of view of the specialist. Clear, yet 
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concise, and dealing not only with the well-known facts 
and methods of physiological chemistry, but also with 
the more important points of pathologico-chemical 
interest, this work is peculiarly suited for the student 
while going through a course of laboratory instruction. 
From this point of view the present English version 
shou'd be widely welcomed. The translation has been 
made without additions or changes from the author’s 
German edition and the original Swedish. Judged by a 
comparison with the German, the translator must be 
congratulated on the way he has done his work. 
adhering very closely and literally to the original, the 
translation reads well and is free from the awkward and 
often clumsy expressions which frequently result from 
attempts to render German phrases too closely into 
English equivalents. 

After a short introduction (chapter i.), treating in 
a general way of some of the more important chemical 
processes and agents which have to be dealt with in the 
living body, the next twelve chapters give an account of 
proteids, the animal cell. blood, chyle, lymph transuda- 
tions and exudations, the liver, digestion, connective 
tissues, muscle, brain and nerves, organs of generation, 
milk, the skin and its secretions. Chapter xiv., the 
longest and one of the most important in the book, is 
on urine. Here, from the practical importance of the 
subject, the treatment is more elaborate than in the 
preceding chapters, more especially as regards details of 
analytical methods and urinary analysis. Here also, as 
in the other chapters, the analytico-chemical parts are 
distinguished from the rest of the text by special type, 
an excellent plan which facilitates the work of those who 
may wish merely to learn what is most definitely known 
of the substances and processes of the animal body. 


The last chapter contains a concise but clear account of | 
the more important facts of the exchange of material | 


(Stoffwechsel) or metabolism, and of its relationship to 
varinus foods and to the conditions of starvation, 
exercise, rest, &ce, Some useful tables of the compnsition 
of various foods are placed at the end of this chapter, 
and, after the index, which is full and carefully made, a 
plate is piven of the more common and important 
absorption-spectra. 


Electricity, Flectrometer, Magnetism and Electrolysis. 
By G. Chrystal, M.A., LL.D. and W.N. Shaw, M.A., 
F.R.S. (London: A. and C. Black, 1894.) 


Tt present cheap reprint of these articles from the 
Encyclop.cdia Britannica should meet with a hearty 
welenme from all students of electricity and magnetism, 
and more especially from those who are destrous of 
ectending their acquaintance with the science beyond 
the limits of ordinary elementary text-books. Such 
students generally find a difficulty in selecting a work 
fram which to read the higher parts of the subject. 
Maxwell's treatise is too mathematical for the majority 
of students; ane work is, perhaps, too technical in 
character, while another deals too exclusively with 
practical me isurements. 
after the tirst stages inta mathematical and technical 
branches 1s certainly a natural one, and correspands in 
some medtsure with the requirements of stuclents. It 
does nat, however, lighten the labours of those wha wish 
to obtain a grasp of yveneral theory and experiment 
without being cumbered with the details of machines on 
the one hand, or dezeneratiny inta pure mathematies on 
the other. For such stndents the articles of rof. 


Chrystal and Mr. Shaw help to filla yap left behind by | 


the existing text-bonks. 
and 
together form an epitome of the whole subject, which is 
made more valuable by the addition of references to 
original papers and standard works. The student will 
tnd it bath a guide and a key ta his reading, and by 
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looking up its references he may pursue the subject to 
any desired degree of detail. 

In the interval which has elapsed since the first 
publication of the articles, knowledge has been aceumu- 
lated, and itis a matter for regret that the circumstances of 
the present issue do not permit of the articles being 
brought up to date. The absence of all reference to the 
work of Hertz in electricity, and of Ewing in magnetism, 
is attributable to this cause; while Mr. Shaw’s Reports 
to the British Association show that much wark has been 
done. in connection with electrolysis since his article 
was written. Similarly in Electro-metallurgy—an article 
which, by the way, is not specified on the title-page 
—considerable progress has to be reparted. 

Apart from these additions, there is one point in Prof. 
Chrystal’s article which might be improved, namely, the 
definition of the statical unit of electricity \p. 21). It 
ought to be stated that the force exerted on the con- 
ductors carrying the charges is measured 72 vacuo. 
Indeed, it would be detter to introduce the idea of specific 
inductive capacity at this point, and so avoid a certain 
amount of confusion between electric induction and 
electric force in the following pages. The same remarks 
apply to the unit of magnetism (art. “ Magnetism,” p. 227). 
But although it is easy to criticise past writings in the 
light of present knowledge, we venture to think that the 
articles before us will stand a far more severe test than 
many works written at a later date. 

James L. Howarp. 


LETURERS ViO iE ED aoe 


[Zhe Editor does not hold himself responsible for opinions exe 
pressed by his correspondents,  Netther can he undertake 
to return, or to correspond with the writers of, rejecte 
manuscripts intended for this or any other part of NATURE, 
wVo notice fs taken of anonymous communications. ] 


On the Velocity of the Constantinople Earthquake 
Pulsations of July 10, 1894. 


ACCORDING to the aceounts so far published, it would appea 
that the epicentrum of this earthquake was situated under the 
Sea of Marmara, at a short distance fram San Stefano; but, 
for the purpose of this paper, no very sensible error wilt be 
intraduced by assuming it to coincide with Constantinaple itself. 

To ascertain the time at the origin. | applied to M. Coum- 
bary, director of the Meteorological Observatory at_Constan= 
tinople, and to Mr. W. Hi. Wrench, TI.M. Consul-General in 
that city. M, Coumbary informs me that the first great shock was 
felt at 12h. 24m. p.m. Constantinople mean time (ar toh. 28m. 
a.m, Greenwich mean time); its direction was from south- 
west to north-east, and its duration eight to ten seconds, A 
second shock, lasting three seconds, follawed immediately ; and 
a third, of one second duration, at 12h. 31m. A number oi 
slight shocks sueeeeded these, but 1 have received no certain 
record of them from distant stations. Mr. Wrench kindl 
made inquires of several watchmakers in the city. 
Two regulating clocks were stopped by the principal shock, 
one att2h, 204m., the other at 12h. 217m. ; both, according to 


The earthquake was felt at Bucharest, and it was also 
registered by a horizontal pendulum at Nicolaiew, and by 
mapnetic instruments at Pola, Potsdam, Wilhelmshaven, 
Utrecht, Pare Saint-Maur, and Kew. Inthe following summary 
the times are reduced ta Greenwich mean time :— 

Bucharest (Dr. $. C. Vepites). —A very slight shoek was felt 
at 1oh. jom. 11s. a.m., of intensity 3 (Rossi Forel seale), direction 
fram vast to west. ‘Two pendulums, placed on north-south 
walls at the Meteorological Institute, were stopped. 

Nieolaiew (Vrof. S. Kartazzi).—The curve traced by the 
horizontal pendulum was suddenly broken at toh, 3om, 365. 
am. ; the pendulum itself was thrawn out of positian, and was 
found afterwards leaning against one of the side-supports. 

Zola (Yr. S. Muller). —The declination curve shows two dis- 
turbances, at 10h, 36m. 378. and toh. qim. 375. a.m, The 
movements indicated on the bifilar and Lloyd's balance curves 
are very slight. 
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Potsdam (Dr. Eschenhagen),—First shock at Ich. 34m. 44s. 
a.m., amplitude 4’; second shock at 10h. 36m. 24s., amplitnde 
g-10'; third shock (slight) at toh. 41m. 14s.; all three 
registered on the declination curve, 

Wilhelmshaven (Dr. C. Borgen).—The needles of two in- 
struments (declinalion and Lloyd’s balance) oscillated so 
strongly that the light-point for some time made no impression 
on the paper. Declination: from 10h. 37m. 55s. to 
toh. 43m. 25s. a.m., gap in the curve, oscillations perceptible 
till 10h, 49m. 55s. ; the needle then became steady, but oscilla- 
tions were again visible from 10h. 52m. 25s. to 10h, 56m. 25s. 
Bifilar: magnet in oscillation from 10h, 38m. 55s. to 
1oh. 44m. 55s. Lloyd's balance: from 10h. 38m. 253. to 
1oh. 47m. 55s., gap in the curve, then till 10h. 54m. 25s. 
oscillations traceable. 

Utrecht (M. M. Snellen).—The magnetic curves show a dis- 
turbance beginning at 10h. 37m. a.m., reaching a maximum at 
toh. 411., and followed bya second maximum at Ioh. 52m. 463. 

Pare Saint-Maur (M. Moureaux).—The pulsations are regis- 
tered on the magnetic curves at 10h. gom. a.m. They are 
most marked on the bifilar curve, and much less appreciable on 
the vertical force curve. The declination curve shows a second 
movement seven or eight minutes after the first. The gravity- 
barometer curve indicates a slight depression of the mercury 
at the moment of the principal shock. The two copper bars, 
with bifilar suspension, orientated north-south and east-west, 
were undisturbed by the shock.! 

Kew (Mr. C. Chree).—There is a very slight movement on 
both the horizontal force and declination curves, from l1oh. 41m. 
to 10h. 46m., that on the former being the more conspicuous. 
The vertical force curve shows no disturbance. 

In the following table are given the velocities of the earth- 
quake-pulsations obtained from the different records. The 
epoch nsed in each case is the beginning of the pulsations, and 
the initial time that given by M. Coumbary. 


Distance 


. Time- Veloci 

Place. cs interval in ae 

km. In secs, per sec. 
Bucharest 416 131 3:18 
Nicolaiew ... ... 7907 156 4°53 
TA@IR enc. ahee ned 1303 517 aa0Giad 
Potsdam Sara See pen) set 1742 504 3°46 
Wilhelmshaven (Declination) ... 2097 595 3°52 
HF (URAC) non one 66 55 3°20 
-" (Lloyd’s balance) a 625 3°36 
Utrecht Hae korea eee eee 2185 540 4°05 
Parc Saint-Maur... 2240 720 Bont 
Kew 2515 780 Br 23 


The average velocity of the pulsations of the priucipal earth- 
quake obtained from the above ten records is 3°42 + ‘12 km. 
per sec.” A more reliable estimate will probably be obtained 
by omitting the records from Nicolaiew and Utrecht; the 
former because the horizontal pendulum is far more sensitive 
than the magnetographs, and the latter becanse the time given 
is that of the beginning of the small pulsations. The remaining 
records (of the beginning of the large pulsations) give for the 
average velocity 3°20 + ‘07 km. per.sec. 

This value agrees very closely with that obtained for the 
pulsations of the Greek earthquake of April 27, 1894, namely 
3°21 + ‘07 km. fer second (Keport of the B.A. Earth Tremor 
Committee, 1894}, and also with several values determined by 
Dr. von Rebeur-Paschwitz. 1t hardly differs, again, from the 
average velocity between Constantinople and Bucharest, showing 
that the pulsations and the vibrations which constitute the shock, 
even if they were independent, travelled at about the same rate. 

‘There is some doubt as to the identity of the second group of 
pulsations recorded on some of the curves with one another or 


1{t has been inferred, from the steadiness of the copper bars, that the 
movement of the needles is of magnetic and not of mechanicat origin (see 
Comptes Rendus, vol. cxix. 1894, pp. 251-252, and Nature, vol. J. 1894, 
P- 394). Butis not the centre of gravity of the copper bar equidistant from 
the two points of support, aud that of the declination needle nearer the south 
support (in order that the needle may rest horizontally)? And, if so, might 
not the movement be of mechanical origin? (See Geof. Jay. val. ii. 1885, 
Pp. 210-211). 

2 With the initial times as given by the two stopped clocks mentioned by 
Mr. Wrench, the corresponding values of the velocity would be 2°30 and 
a°s6 km. per sec. 
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with one of the earthquakes at Constantinople. ‘Those at Wil- 
helmshaven and Utrecht seem to follow by too long an interval 
to be due to the third shock at 10h. 35m. a.m. G.M.T. It 
is not impossible, however, that the second gronp at Pola, 
Potsdam, and Parc Saint-Maur may be connected with this 
earthquake. If this be the case, the velocity of the pulsations 
to these places wonld be 3°28, 4°79, and 2°99 km. per second, 
respectively, and the average of the three 3°69 km. per second. 
CHARLES DAVISON. 
King Edward’s lligh School, Birmingham. 


Photo-electric Phenomena. 


A sHORT time ayo, a report was given in NaTuRE (vol. xlix. 
p. 226) of modern researches respecting the photo-electric dis- 
charge of negatively electrified bodies. Bunt no mention was 
made of our investigations on the same subject, although they 
were published in a series of articles, from 1889 to 1894, in 
Wiedemann's Annalen and in the IViener Berichte, As the 
results of these researches seem to be unknown to English 
physicists, we enumerate them here in brief, in the hope that 
they will prove of some interest. 

Well-cleaned plates of aluminium, magnesium, and pure or 
amalgamated zinc are, when negatively electrified, discharged ina 
few seconds by the light of thesun andthe clondless sky. Theactive 
rays extend from the blue part of the spectrum to the farthest ultra- 
violet, so that the active rays are almost completely absorbed 
by transmission through glass. Hence a well-amalgamated 
ball of zinc connected with Exner’s alumioium-leaf electro- 
scope may be used as a photometric apparatus to settle the 
amount of ultra-violet radiation emitted by the sun and the sky 
which reacbes the earth's surface. Measurements of this kind 
were made by us in 18go, during June in Wolfenbiittel, and 
during July on the top of the Sonnblick. The discharging 
power of sunlight at a level of 3100 metres (i.¢. on the Sonn- 
blick) was found to be twice as great as at a level of So metres 
(Wolfenbiittel), cozresponding to the greater proportion of 
blue and ultra-violet rays. These results are in conformity 
with Langley’s well-known researches on the absorption of the 
blue sualight by the atmosphere. 

The more electro-positive a metal is, the larger the wave- 


_ length of light capable of produciug a pboto-electric discharge. 


Photo-electric cells of high sensibility were therefore made by 
using cathodes of metallic sodium, potassium, and rubidium, 
arranged in a glass bulb, and dipping in an atmosphere of 
rarefied hydrogen. The leakage of negative electricity from a 
sodium or potassium surface is produced even by the light of a 
candle at six or seven metres distance from the cell, and 
rubidium-cells are seasible to the weak light sent out froma 
red-hct glass-rod. 

The photoelectric discharge by the action of ordinary day- 
light is also shown ina clear way by some non-metallic bodies, 
¢.g¢. by the phosphorescent combinations of calcium with 
sulphur, and by the dark-coloured kinds of fluorite. Other 
minerals show traces of the same phenomenon. It its, there- 
fore, probable that the sunlight and the daylight cause the 
negative electricity of the earth's surface to be partly dissipated 
into the air, If this theory were correct, it would give a 
foundation to the explanation of the daily and yearly variation 
of atmospheric electricity. For three years we have together 
made measurements respecting the ultra-violet radiation of 
the sun and the amonat of atmospheric potential at the same 
time, and the results agree with this supposition. 

By using the liquid alloy of potassium and sodium, which, 
in an atmosphere of rarehed hydrogen, shows a reflecting 
surface, we are able to study the influence of polarised light 
upon the photo-electric discharge. ‘The maximum intensity of 
the photo-electric current is ohserved when the plane of polarisa- 
tion is perpendicular to that of incidence. 

The photo-electric discharge is sensitive to exterior magnetic 
influences in a similar way to the luminous discharge in a 
Geissler’s tube. Ina strong magnetic field it almost entirely 
ceases. 

Electrical vibrations set np by the ITertz vibrator pass through 
a Geissler tube provided with an alkaline metal electrode far 
easier in daylight than in darkness. With a sensitive arrange- 
ment the weakest traces of light are suflicient to start the 
luminons discharge. 

In one case the disruptive electrical discharge ceases when 
light is applied. If the sparks of an intluence machine are 
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allowed to pass between a brass ball as anode, and the cleaned 
surface of an amalgamated zinc disc as cathode, they disappear 
in the presence of magnesium light. And if the distance 
between ball and plate be enlarged, the magnesium light will 
also hinder the formation of positive electrical brushes. 

(Cr. Wiesmann Annalen, Bd. 38, p. 40; 38, p. 497; 
SO) ps sg2: Gl. Pp. TOT Weiiip. 166) e4(s. pees Odes sepa e25\° 
ey, p. 722: 46, p- 251 5 8) p- 625; 52) pissy and iirever 
Berichte, Ba. 101, p. 703. March 1892.) 

J. ELsTER. 

Wolfenbs ttel, August 12. H. Geire. 


A Remarkable Meteor. 


On the evening of August 26 (Sunday) I saw what was to 
me an unprecedented sight : a brilliant and curious ‘‘ ineteor ” 
fell near Gloucester. Starting from a point a little to the west 
of K '* Draco,” at toh. 19m., falling in the direction shown in 
Fiz. 1, through about anangle of 40° ; when it reached point x, 
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it appeared to melt, and its path from x to y was marked by a 
most brilliant stream of light, equalling in intensity a magnesium 
flame. 

This luminous streak from xX to ¥ remained stationary and 
brilliant for nearly two minu’es; then the lower extremity 
gradually curled around, forming the letter J, asshown in Fig. 2 ; 
the ens gradually converzed until they met, forming a somewhat 
irregular band, an travelling in the path indicated by the arrow 

n Tip. 2, 

As ittraversed the heavens it seemed likea phosphores ‘ent or 

Nebatous cloud, finally assaming the shape shown in Fig. 2; 
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between kK anil A "' Draco,’ then gradually becoming fainter 
and fainter, until at oh. 41m. (juet twenty-two minutes after 
the "meteor "fell it became invisible, ata po.nt as much to the 
eattward of K ' Praca” asthe “meteor” hal started from the 
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westward of it. I should like to know if any of yoar readers 

have seen a similar phenomenon, or if it is of common occur- 

rence. Joux W. EARLE. 
Gloucester, August 27. 


A New Rbynchobdellid. 


11 seems hard to believe that a leech, common and abundant 
and possessing a chitinous dorsal scute, should have hitherto 
escaped notice. But Jackson, in his edition of the ‘‘ Forms of 
Animal Life,” does not refer to such a structure, nor does Lang. 
and I do not find notice of it in more recent literature. In the 
hope that I am not adding a needless synonym, I give a short 
description of the animal, of which a detailed account is in 
preparation. 

( Glossiphonia?) seutifera, n. sp. Sub-cartilaginous, semi-trans- 
parent, greenish grey above, paler beneath ; obscurely striated 
above, with a row of dark spots on either side of the middle 
line. Body widest about 40th annulus, tapering thence abruptly 
to the dise and gradually to the head, which is narrowest, and 
not marked off trom the succeeding annuli. Annuli 64, ganglia 
22, Length in full extension about 1 inch, at rest 3- 
ofaninch. Eyes two in centre of head. Genital apertur 
behind 21st and 23rd annuli. The gth annulus is broader than, 
its neighbours, and carries on the hinder part of its richly 
glandular dorsum a chitinous plate slightly elongated trans- 
versely, covering about an eighth of the width of the annulus ; in 
young specimens the margins are overlapped by the integu- 
ment. Anus dorsal. 

This species is meanwhile referred to Glossiphonia, to which 
it bears a general resemblance, JOHN YouNG. 

Glasgow University, August 28. 


The Bleaching of Beeswax, 


CAN any of your correspondents inform me how to bleach 
beeswax chemically, satisfactorily, and at a moderate cost ? 
Angust 28. J. 


SUNSHINE AND WATER-MICROBES, 
“T“JIE bactericidal action of light is perhaps of most 
general hygienic significance im connection with the 
fate of micro-organisms in water, and there is ample 
ficld open for investigation in this direction, which so 
has been but httle explored. It 1s, therefore, wi 
especial interest that we note Prof. Buchner’s important 
contribution to this subject in the efrchzi fur /fretene. 
The title of the paper (* Ueber den Kintluss des Lichtes 
auf Bacterien und uber die Selbstreinigung der Flusse”) 
already indicates that the practical aspect of the question 
has been considered, and indeed several experiments 
have been planned and carried out with the objeet o 
ascertaining what is the part played by sunshine in t 
alleged bacterial purification which takes place in river 
water during its How. 
In the first series of experiments samples of boiled tap 
water were inoculated with three drops of broth-cultures 
the typhoid bacillus, 4. co/f communis and 4. procyanett 
respectively. The typhoid bacilh, even in dufused day 
light. were reduced in numbers trom 7400 per c.c. to start 
with, to 5000 at the end of one day. whilst on the second 
day none whatever were found. Vhe 7. col? commun 
sample had anly 220 left on the third day, out of 22,000 
the commencement of the experiment, and was sterile 
the fourth day ; the 4. pyocvancus was, however, hard 
alfected at all during four days’ exposure to diffused hight. 
The direct rays of the sun, however, were far more 
destructive. Thus about 30 cc. of a sample of typhoid: 
inlected water, placed in glass dishes and exposed to sum- 
shine, contained no typhoid organisms at the end of 
six hours, and similar results were obtained with the 
B. pvocvaueus, j 
In all these experiments the perfectly admissible objec 
tion could be urged that the diminution in the numbers 
present might, at any rate in part, be attrybuted to a pro- 
cess of starvation in consequence of the absence of food- 
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material, inasmuch as a marked decrease was also 
observed in those samples kept in the dark. To meet this 
objection, in the next series unsterile water was used, and 
to a litreanda half as much as 1 c.c. of the broth-culture 
of the particular organism was added, thus affording 
ample provision, both in light and darkness, for the 
support of the bacteria under observation. Instead of a 
decrease taking place in the samples kept in the dark, 
the numbers rose; on the other hand, in the samples 
placed in the sunshine, three hours’ exposure in the case 
of the typhoid, colon, and pyocyaneus bacilli brought 
about their entire destruction, thus placing beyond doubt 
the direct bactericidal action which had taken place 
during insolation. 

The amount of water used being small, no indication 
was given, in these experiments, of the depfh to which 
the bactericidal action of the sun’s rays could extend. 
Fol and Saracen (“Sur Ja pénétration de la lumitre du 
jour dans les eaux du lac de Gentve,” Comptes Rendus, 
1884) have shown by the exposure of gelatine-bromide 
plates that daylight penetrates to a depth of 170 metres 
in the water of the Lake of Geneva, the degree of light 
at this depth being about equal to that which we find 
during a bright but moonless night, whilst at a depth of 120 
metres the strength of light is still considerable. These 
investigators also made the curious observation that in 
the experiments they conducted, the light penetrated 
far deeper into the water in September, during cloudy 
weather, than in the month of August with a perfectly 
clear sky. Thus not only does the power of light vary 
at different depths and, doubtless, in different waters, but 
it is also influenced by the time of year; and what, 
therefore, may be correct of a given water under certain 
circumstances, may not necessarily apply to it on another 
occasion, and hence a good deal of uncertainty attaches 
to the exact degrec of light capable of transmission in 
any particular mass of water. 

Prof. Buchner has endeayoured to ascertain at what 
depth in the water of the Starnberger Lake, near Munich, 
light ceases to have any éuctericida/ action, For this 
purpose he used his well-known process (described in 
the Ceztralblatt fiir Bakteriologée, vol. xii. August 1892) 
of exposing partially protected agar-agar dish cultures. 
This ingenious method consists in covering over parts 
of a glass dish containing agar-agar, in which certain 
varieties of bacteria have been evenly distributed, with 
variously-shaped strips of black paper or lead. so that 
the light is screened from these particular portions of 
the surface. In this manner the bacteria immediately 
beneath the covered part of the culture-mediuin are pro- 
tected from the antiseptic action of light, whilst the rest 
of the agar-agar and its contents is freely exposed ; the 
result of which is that, in the shaded part of the dish the 
colonics make their appearance, but in the remainder, 
having been subjected to the action of light, no bacterial 
growths, or only very fecble ones, are visible. This is 
beautifully exhibited in a few days’ time by the shape of 
the black letters or other figures being sharply delincated 
by the abundant growths which have taken place beneath 
them from the blank remainder of the dish where nothing 
1s visible, no colonies having developed. 

Recently infected agar-agar dishes, partially screened 
with a leaden cross, were lowered to particular depths in 
the Starnberger Lake. The day selected was very fine 
and sunny, and the exposure was continued for 44 hours, 
the temperature of the water being 15° R. The site was 
the starting-place of the steamers, and the water was not 
quite clear, this being doubtless due to the disturbance 
caused by the plying to and fro of the vessels. 

It would have been more striking, perhaps, if Prof. 
Buchner had used only one variety of organism through- 
out, as then all chance of characteristic individual differ- 
ences disturbing the progressive results would have been 
obliterated. 
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The following table shows the results obtained :— 


‘ 1 

: Developinent of the colonies 

Depth of the dish, Particular organ- 
in the water. ism employed. 


in the shaded por-' In the exposed 
tion of the dish. | part ofthe dish 


o1m. Cholera Very strong None 
rim. B. pyocyanenus ” Ar 
16m. Typhoid os 
Decidedly n 
2°6m. ‘i. pyocyanens stronger than in, Fairly strong 
exposed portions 
Shghtly 
Z1rm. Typhoid stronger than Lah Strong 
lexposed portion } 


At a depth of 1°6 m. the bactericidal action of the sun’s 
rays, as shown by this method, is equal to that produced 
outside the water; but at 2°6 m., however, the action is 
much less apparent, and in fact is only just perceptible. 
Thus, as has been suggested clsewhere,' the antiseptic 
potency of the sun’s rays ceases a long time before the 
light becomes affected by the depth of water it has to 
traverse. 

These experiments are of particular interest and im- 
portance, because they show very clearly that the agency 
of light in purifying water cannot be regarded as of much 
importance. So much stress has recently in Germany 
been laid upon the self-purification of river-water, that 
the advisability of permmtting the sewage of cities of the 
magnitude of Cologne to pass untreated into the Rhine, 
has been publicly discussed on the assumption that in 
its subsequent flow all objectionable matters wiil dis- 
appear, one of the agencies cited as materially assisting 
inthis magic destruction being sunlight. It is, however, 
sufficiently apparent that the action of light can only 
affect a very small fraction of the whole mass of water, 
for we know that bacteria exist in Jarge numbers at depths 
very considerably below those which insolation can em- 
brace, whilst there are only a few months in the year, at 
any rate in our northern climes, when the sun’s action ts 
sufficiently strong or prolonged to produce any appre- 
ciable effect even in the upper layers of the water. 

Prof. Buchner concludes his paper with some investi- 
gations carried out by his assistants on the River Isar, 
10 km. above Munich. These experiments were made 
to ascertain if any increase from the number of organisms 
present during the daytime takes place in the night, as 
in the absence of light might reasonably be anticipated. 
Dr. Minck and Dr. Neumayer, thercfore, undertook on a 
September night to abstract samples from the river at 
im. below the surface at intervals of from 1-2 hours 
from 6 o’clock in the evening until 6 o'clock the next 
morning. The temperature of the water during this time 
only varied between 9-10 R., and the samples were 
examined immediately after collection. The results are 
recorded in the following table ; — 


Nymber of microbes in aout 


Time of taking sample. Povironatanniens 


4 evening ses oie ios 160 
SO ie oa a ge 
at " aes a aug Sea 
12 Go Bee a de 107 
1} morning 3 7 pis 380 
3 ss = ec ae 460 
4 on ait aon nae §20 
5 8 ae a hae 510 
OF oo» 250 


It would be interesting to have further confirmation of 
the results here given, other factors having doubtless 
assisted besides the absence or presence of light ; but the 
arduous nature of the experiments will doubtless greatly 
militate against such a series being sutticiently often 
made to permit of any definite conclusions being arrived 

1“ Dacterial Life and Light,” Lougman's Magasine, September, 1393. 
2 No explanation is offered for these abnormally tow fig ares. 
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at. In this connection, it may also be noted that in the 
year 1886 the Thames water at Hampton contained 
twenty times as many microbes in the winter as were 
found in the summer months. Here again the con- 
sideration of other agencies also tending to intluence the 
bacterial condition of the river water cannot be excluded, 
but sunshine undoubtedly assisted in the banishment of 
the microbes. G. C, FRANKLAND. 


MOLES, 


THE Municipal Council of Paris has opened competitions 
for the best means of suppressing or diminishing the smoke of 
cities, and of purifying water. To the author of the best 
memoir on the former subject, the sum of ten thousand franes 
will be given, and two other prizes will be awarded of five 
thonsand and two thousand francs respectively. The memoirs 
must be sent in before November 1. Prizes varying from one 
thousand to three thousand francs will be awarded for the pro- 
cesses of water purification which give the best results. Papers 
relating to this must reach the Conncil before September 15. 


Tue death is announced of Dr. Karl Nenmann, Professor of 
Chemistry in Zurich Polytechnic School, at the age of forty- 
three. 


We learn from the Aken that Father Epping, S.J., 
died on August 22. He was one of the highest authorities 
on Assyrian astronomy and chronology, on which subject he 
published, in conjunetion with Father Strassmaier, a valuable 
treatise some years ago. 


Tite tenth Internationa} Congress of Orientalists was opened 
at Geneva on Tuesday. Fourteen Governments, and nincty- 
seven Universities or learned societies, have sent delegates to 
the meeting. 


THE International Congress of Hygiene and Demography 
is now being held at Budapest. We hope to give a report of 
the procecdings after the meeting has ended. 


Tue Association Geoddsique Internationale met at Inns- 
brnck yesterday. M. Faye, M. Bonquet de la Grye, and M. 
Tisserand were delegated by the Paris Academy of Sciences 
to attend the meeting. 


THe International Meteorological Commitice held its meet- 
ing, as arranged, at Upsala, August 20-24. M. Wild, the 
president, was unfortunately prevented from attending, owing 
to inlisposition, M. Maseart was elected president for the 
meeting, and Mr. Scott, as usual, seeretary ; the othce members 
present were Prof. v. Bezold (Berlin), Dr. Billwiller (Zurich), 
Mr. W. G, Davis (Cordoba), Dr. Hann (Vienna), M. Ifepites 
(Bucharest), Dr. tlildebrandsson (Upsala), lrof. Mohn (Christi- 
ania), lr. Paulsen |Copenhagen), M. Snellen (Utreelit), and 
Prof. Tacchini’) Rome ; the absentces were, in addition to the 
president, .\ Imiral de Brito Capello (Lishan), owing to health, 
and Messrs, FJiot (Sima), Itlery (Melbourne), and Harrington 
(Washington), owing to distance. The principal points cealt 
with atthe meeting were as Mllows :—(t) The establishment 
of an International Meteorological Bureau was recognised as 
impracticable, 2) It was resolve to publish in the report of 
the mecting a ré sem of the measures alopted in all countries 
to communicate to agriculturists meteorological results likely 
to be usefulto them. (3) The acceleration of meteorological 
telegrams. It was decided to address the International Tele- 
graphic Iureau at Berne on this subject. (4) The scintillation 


of stars as an indication of weather. A paper by M. C. Dufour 
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will be reproduced in the report. (5) The study of clouds. 
This was the fitce de résfstance at the meeting. The Clond 
Comunittee, appointed at Munich in 1Sg1, held a meeting at the 
same time as the International Meteorological Committee, and 
presented a report dealing with definitions for the ten classes 
(tildebrandsson and Abercromby) adopted at Munich, and 
with instructions for cloud observations. They also proposed 
to prepare and issne an antharitative cloud atlas. This report 
was carefully discussed and, after modification, adopted. The 
members of the Cloud Committee who were present at the 
mecting, were Prof. Itildebrandsson, Dr. Hann, Prof. Mohn, 
Mr. A. L, Rotch (Blue ILill Observatory), M. Teisserene de 
Bort. In addition, the following gentlemen were admitted, 
but without voting power: Prof. v. Bezold, Dr. Billwiller, and 
Mr. Davis (of the International Meteorological Committee), 
and Prof. Broounof (Kieff), Dr. Fineman and Dr. Hagstrom 
(Upsala), Prof. Riggenbach (Basle), Prof. Sprang (Potsdam), 
and M. Philip Weilbach (Copenhagen). (6) The subject of 
the treatment of the wet bulb below the freezing point was 
discussed, and the use of Ekholm’s formula was recommended 
ad tnterim, (7) It was decided to arrange for a conference of 
the same character as that at Munich in 1891, which was not 
an official congress, to be held in Paris in September 1896. 
M. Maseart and Mr. Scott were requested to make the 
necessary preparations, such as the arrangement of the pro- 
gramme, We. 


THE great pine forest region in the States of Minnesota 
and Wisconsin has been devastated by fire. There had been 
no rain in the district for nine weeks, and the trees had there- 
fore become very dry and inflammable. Forest fires occurred 
in the early part of last week, but their advance was checked. — 
On Iriday, however, several fires broke ont almost Sima 
taneously, and the flames spread with alarming rapidity. Many — 
towns and villages were entirely destroyed, and it is estimated 
that nearly one thonsand lives were lost. 


A RECENT number of the official organ of the National 
Department of Hygiene in Buenos Ayres, a copy of whieh has — 
been sent to us, calls attention to a hygienic exhibition which is 
to be held in that city at the close of this month, The 
authorities hope that it may render important service in helping 
to establish a permanent musenm of practical hygiene, besides 
stimulating public interest in sanitary questions generally, The 
journal also contains many useful notices of original work 
published in various foreign papers. 


Tue current numbers of the British Medical Fournal and 
the Lancef should be obtained by everyone desirous of entering 
the medical profession, They are almost entirely devoted to” 
descriptions of the universities, corporations, and colleges 
which grant the degrees and diplomas required by a medical 
practitioner. Prospective students will find our contemporaries 
complete guides to the medical calling, They will also find 
that to suceeed in this noble profession it is necessary that a 
man ‘should be imbued with a love of humanity and a love of 
seicnee, and should be indifferent to the worship of the god of 
the modern world—the golden calf. No man whose aim is to 
make a fortune should dream of entering the medical profession. 
Let him learn the grocery business or the drapery business ; he 
will not only fail in medicine, but will help to degrade ite 
These remarks are applicable to students of most branches of 
science. 


Soms years ago, an ohservatory was established on the Saint- 
Jacques tower in Paris, under the direction of M. J. Janbert. 
The institution is of a private nature, lt it is furnished with 
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good instruments, and has from time to time issued useful 
bulletins. An interesting report upon the atmosphere of Paris 
is published in the supplement of Za ature of August 25, 
based on the observations made between July 1, 1Sg1, and 
December 31, 1893, which shows very clearly the influence 
exerted on meteorological elements by a large mass of houses. 
M. Jaubert had compared the observations at his own obser- 
vatory with those at the official observatory at Pare Saint-Maur, 
in the suburbs of Paris. The tables show that the variations 
of pressure between the two places are very small, but that 
temperature, especially towards the evening, is from 3 to 4°F. 
high er in the city, while the maxima and minima occur some 
hour or two later than in the country. The amount of cloud 
has this peculiarity, that during the evening the sky is clearer 
over Paris than in the suburbs. All other elements, rainfall, 
wind, &c., have been compared, and some interesting details as 
to visibility are also given. We published some time since 
(vol. xlix. p. 460) a similar comparison with reference to the 
temperature of Berlin. Such statistics are of great practical 
value, especially to persons living near Jarge towns. 


AMONG some of the old German legends concerning the 
weather, the recent meteorological conditions experienced in 
Gottingen and its neighbourhood have turned nearly everyone's 
mind to that very old one called the ‘‘seven sleepers,’ or 
“Die Siebenschlafer ’*’ That such a belief should still be held 
to these old legends is not to be wondered at, even in these 
days of forecasts, &c., for were they not to a great extent 
founded on real, although roughly observed, facts which 
had been noticed over the space of many years, and at 
last become legendised ? The legend of the Siebenschliifer 
runs as follows:—Seven Christian youths, Maximianus, 
Malchus, Szrapion, Dionysius, Johannes, Martinianus, 
and kKonstantinus, in the reign of King Decius, 251, fled to the 
mountains because they would not follow the Jewish religion. 
In a mountain called Kalion, near Ephesus, they found a large 
cave, into which they entered, slept, and ultimately became snut 
in. It was not till the year 446, under the reign of Theodosius, that 
this cave was accidentally opened, and the seven sleepers woke 
up from their long sleep of nearly 200 years, Bishop Martin and 
the king being both witnesses tothis wonder. The Christians 
died eventually surrounded with glory and honour. Thesaying 
which has come down tous to-day, and which, curiously enough, 
connects these holy men with the weather, is that, if it should 
rain on June 27, we must expect rain for the fcllowing seven 
weeks; this is for the Roman Church. In the Greek 
Church this day is held on August 4, while the ‘‘ Acta Sanc- 
torum’’ name July 27 for its remembrance. It may be of 
interest, however, tosee whether the application of this old 
legend to tbe weather recently experienced holds good. 
Taking the Roman Church Calendar as our reckoning, and 
commencing on June 27, the seven weeks would then terminate 
on August 14. Unfortunately rain did not happen to fall on the 
27th at the place in question, but records show that both the day 
before and after it wasexperienced. On the 29th and 3oth also 
norain fell, but with the exception of July 6, 29, and 30, rain has 
fallen daily until August 14. Thus from June 27 to August 14, 
both days inclusive, a period of 49 days, only six days were 
recorded without rain, but rain did #o¢ actually fall on the 
27th. One iofers from the legend that at the end of this 
period fine weather should be the ordcr of the day, that is to 
say, if according to the ‘‘Sieben Brtidern”’ it did not rain on 
July to. Unfortunately or not, as the casc may be, 1°5mm. on 
200 square cm of rain were recorded, which means, according 
tothe latter legend, that it must rain for seven weeks after 
this date. At the time of writing, August 24 (7 p.m. Central 
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European time), it has rained daily since the 14th, so that the 
’ 
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‘‘Sieben Briidern” seems as if it will be verified. The 
meteorological records referred to above we owe to Herr A. 
Sporhase, meteorological observer at the Physical Institute, 
Gottingen. 


AT a recent meeting of the Société Francaise de Physique, 
M. Bouty read a paper on the capacity of the capillary electro- 
meter. The author supposes that the two quantities of 
mercury are brought to a difference of potential ¢, and that the 
surface of the mercury in the capillary is brought back to the 
zero by increasing the pressure, and that a quantity of elec- 
tricity 7 Q is then suppliedjwithout changing the pressure. The 
capacity of the apparatus, under these conditions, consists, 
according to Lippmann’s theory, of two parts, one term pro- 


portional to the square of < where A is the surface tension 
{4 


and represents the quantity of electricity absorbed or produced 

by the chaage in the form of the small surface of mercury, and 

has the preponderating influence when ¢ is nearly zero. The 

other term which is proportional to 3 is only of import- 
i 


ance when A is near its maximum. In order to measure the 


capacity C whick is equal to the author measures separ- 


¢ 

ately the corresponding values of 5Q and 8¢ within such limits 
that proportionality exists between these quantities. He pro- 
duces a constant quantity of electricity (8Q) by means of a 
piezo-electric p'ece of quartz, and discharges it into the electro- 
meter, whose capacity may be considered as infinite compared 
to that of the quartz. He then determines by means of a deri- 
vation on the circuit of the charging battery the increase de of 
the electromotive force necessary to reproduce the same shift 
in the mercury as was produced by 3). In every case the 
observed values agreed with those deduced by means of Lipp- 
mann’s theory. 


M. W. Sprinc, who about fifteen years ago proved the 
possibility of welding metallic bodies by simple pressure at 
temperatures far below their fusing point, publishes an interest- 
ing extension of his researches in the Budletin de [ Acatémie 
Royale de Belgique. fle was led to the conclusion that ata 
certain temperature, where a metal is to all appearances a per- 
fect solid, a certain proportion of the molecules attain a rate 
of vibration corresponding to the liquid state, and that these 
molecules, by softening the body, make it capable of welding 
and of producing alloys with other metals. The metals were 
put in the shape of cylinders bounded by plane surfaces, upon 
the purity of which great care was bestowed. They were then 
mounted in a stirrup, and pressed together by means of a hand- 
screw. In this state they were placed ina heating oven, and 
kept at a constant temperature between 200° and 400° for from 
three to twelve hours. The most perfect joints were produced 
with gold, lead, and tin, and the worst with bismuth and anti- 
mony. Two cylinders thus welded together could be put in a 
lathe, one of them only being held in the chuck, while the 
other was being worked upon by a cutting tool, without coming 
apart. They could be separated with the aid of pincers, but 
then a rough breakage was produced which did not coincide 
with the original plane of separation. It appears that the more 
crystalline the bodies are the less do they exhibit this pbeno- 
menon of incipient liquefaction, which begins to show in the 
case of platinum, for instance, at 1600° below its fusing-point. 
That such a liquefaction or softening actually takes place 
was proved by cutting a delicate spiral o°2 mm. deep on the 
end surface of a piece of copper weighing 130 grammes, and 
placing it upon a sbeet of mica, After keeping it at 400° for 
cight hours, the spiral had entirely disappeared, and the surface 
looked as if just fused before the blowpipe. Where two 


455 


metals were employed, alloys were formed, which, in the case 
of leal and tin, were fusible and flowed out at 180. By 
placing a perforated disc of mica between the two, the onttlow 
could be prevented, but the alloy formed at the centre and the 
metals were hallowel out in the proportion of their degrees of 
liquefaction. Ina lead-antimony couple, the hole in the lead was 
Smm. cr omm.. and that in the antimony 2mm. The most 
strikirg and novel experiments, however, were those showing 
the evay ration of metals, or rather their sublimation, at tem- 
peratures Letween 300° and yoo. This was also shown by 
mserting a disc of mica, say, between a zinc and copper 
ecuple a’ 360°. When air was carefully kept away from the 
surfaces, the copper was tinted a golden yellow over the area 
of the hole in the mica, the exact colour of tombac, and a 
brown layer was produced on the zine, which chemical analysis 
proved to contain copper. Similar results were obtained with 
cadmium, the thickness of the mica being o‘S mm. 


WE have received a copy of the Fatres-Bericht avs Vereins 
fur Natur‘unae of Mannietm, in which a briefaccount is given 
of the proceedings of the Society during the years 1tSS9-93 
inclusive. It appears that in spite of the population of Mann- 
heim having doubled itself during the past eighteen years, the 
Society has not increased in numbers. That it should have 
maintained a bare existence must be considered very creditable 
to the energy of its members, for we read that Mannheim, as 
perhaps no other commercial or industrial centre, possesses so 
few attractions in the shape of social or scientitic intercourse 
that the inbahitants as soon as they can retire from work lcave 
the city tosettle elsewhere. A similar nemesis unfortunately 
overtakes some of our local naturalist societies, and Mannheim 
cannot claim the unique position ascribed to it by the president 
of its Naturkunde Verein! The greater part of the pamphlet 
is occupied by an elaborate paper, by Dr. Migula, entitled 

* Methode und .\ufgabe der biologischen Wasscruntersuchung.” 
The endeavour is made to build up a bacteriological standard 
of purity for water, not according to the number of microbes, 
but from an estimation of the particular varieties present in a 
given sample of water. We are not surprised to find Dr. Migula 
willing t> resign this hereulean task to others to work out. 


Mr. W. .\. SANFORD read hefore the Somerset .\rch:vo- 
logical and Natural Ilistory Society, at its late meeting at 
Langport,a paper in which he announced his discovery, in the 
Khatic beds at Wedmore, of a large Dinosaur. The animal 
appears to have been carnivorous, and, thoush very much 
larger, to have resembled JMecalosaurus Bucklandi of the 
Stonesficld slate. The remains at present available for study 
are abont twelve vertehre, a large portion of the pelvis, 
some portion of the mandible, some teeth, a nearly complete 
femur, parts of a tibia and of both fibul.e, some phalanges, 
including a perfect claw-bone, and fragments of ribs and of other 
smal! sone¥, and other larger fragments that may be placed. 
The bones are accompaniel hy fossils of Triassic date, which 
render their ge ‘logical position a matter of nearly absolute 
certainty. ‘The results of a complete and close examination 
of the bones will be of considerable interest. 


Is edition to a prehintnary note on some new species of 
fish, belonging to the genera Ciara odo anil sftheriuihthys, 
from the Mexrean seas, by lr. TF. Steindachner, the June 
number of the frecetie’ of the Imperial Academy of Science 
of Vienna (1894, No. xv. pp. ©47 154) contains a communiea- 
tion free Trof, Weiener upon the results of a physiologieal in- 
vellie ?i) nm upon seme interesting points in the germination of 
the m @feloe and its European and tropreal allies (F7) wm and 
Loventhu The author finds a considerable difference 
between the seeds of the haropean and tropical forms as regards 
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their reaction to light and moisture, and as to the existence or 
duration of a ‘‘resting period.” These differences and 
peculiarities, however, he is in all cases able to interpret as 
specific adaptations to differences in the natural conditions of 
life. The viscid envelope of the seeds in all the parasitic 
species is undoubtedly an adaptation for ensuring the attach- 
ment of the sced to the bark of its host: but Prof. Weisner 
regards its great development in the common mistletoe (I Yscum 
aléum)as also serving to retard the process of germination. 
There is practically no resting period in the case of the tropical 
species, and in them the viscid pericarp is developed in much 
smaller quantity; and the seeds of our own J?scum album 
germinate most readily when freed from their mucilaginous in- 
vestment. It is to be hoped that Prof. Weisner will publish 
before long a fuller account of his interesting rescarches, and 
that he will also incorporate some statements as to the effects 
of temperature upon the germination of the same seeds. 


In an elaborate paper ‘ Vtinde expérimentale sur le charbon 
symptomatique ” \fmeales de Justitut Pasteur), Dr. Diuensch- 
mann describes some extremely interesting and suggestive 
experiments which he has made on the effect of associating a 
virwlent with a non-virulent micro-organisin in animal inoenla- 
tions. For this purpose the well-known bacillus prodigiosws was 
introduced into guinea-pigs along with the bacterium Chanvei, 
the exciting cause of symptomatic anthrax. Under ordinary 
circumstances the latter microbe will kill guinea-pigs in eighteen 
hours, but, strange to say, its lethal action is delayed for fou 
days, when it is associated with the 4. prodigiosus. M. Roger 
already found that the rabbit, an animal not easily susceptible 
tosymptomatic anthrax, may be readily infected if cultures of the 
B. prodigiosus are introduced along with the A, Chauvet, and 
similar observations in the case -of other disease microbes, 
associated with this harmless bacillus, have been made by others, 
Dr. Duenschmann, however, has carried his investigations stil 
further, and has fonnd that the 2. Aradigiosus, usually regarded 
as an innocent saprophyte, will, if used in sufficient quantities, 
kill guinea-pigs when introduced-into the peritoneum. The chief 
interest of Dr, Ducnsehmann’s experiments lies in the contribu- 
tion which they atfordto the important subject ofthe associated 
action of micro-organisms. The bacteriological study of disease 
has so far been mainly carried on with single varieties of 
microbes ; but it must not be forgotten that in nature infection: 
with a pure culture, or one variety oforganisin, is the exception: 
and not the rule, and that in working with mixtures of micro- 
organisms we may obtain much important assistance in under- 
standing the intricate and puzzling course run by so many 
diseases. 


Tite annual report of the Russian Geographical Society for 
the year 1893 is so full, that only in a publication specially 
devoted to peography would it be desirable even to enumerate 
the headings of its varied contents. .\Il we can do is to 
mention the parts which possess general interest. Such are 
the remarks of M. Obrucheff on the astern Gobi between 
Urga and Pekin, which has the characters of a steppe, but not 
of a desert, as it reeeives a repular amount of rain in the 
sumiicr, aud is covered then with grass, while true deserts are 
found in small limited portions only of its vast area. M. 
Obrucheff’s find of a skull ofa rhinoceros, probably Zichorhinus, 
in the lake deposits of the Ordos, in latitude 38” N., is also— 
mentioning. I. G, Fritsche's measurements of the 
magnetic elements in the neighbourliool of Moscow, where at 
anomalous distribation had been observed, show that the 
anomaly is due to the presence, at a depth which is estimated 
at ten kilometres, of large iron M.. Komarott’s 
measurements of the mavement of the Zerafshan glacier and 
the expluration ol its former much greater extension, as. 


worth 
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also his fevellings in the Transcaspian territory in the 
region which is supposed to have been the drea Palus of 
the ancients, promise to yield very interesting results. 
The yearly reports of both the East and the West Siberian 
Branches of the Geographical Society are also full of geo- 
graphical information. In East Siberia, M. Prein has explored 
the vegetation of the Olkhon Island in Lake Baikal, which 
offers great interest for its curious mixture of species character- 
istic of the steppes with purely forest species, and which also 
contains a number of varieties, either unknown or intermediary 
between different formerly known varieties, In West Siberia, 
we notice the steady work of the Meteorological Committee 
which opened fast year, in connection with the Central 
Meteorological Observatory, eight stations in different parts of 
the territory; M. Siyazoff’s work on the flora of the Ishim 
Steppes, and its comparison with the flora of Tyumen, at the 
eastern slope of the Urals; M. atanaeff’s larger work on the 
Kirghiz Steppes ; and Slovtsoff’s, on the Pelym rezion and on 
the Siherian cedar—all published in the memoirs of the West 
Siberian branch—are also of interest. 


A REPORT, showing the distribution and production of some 
of the most important minerals worked in India, has been 
issued by the Department of Revenue and Agriculture of the 
Indian Government. 


Tue principles of the manufacture of steel are ably described 
in ‘* Fabrication de la Fonte,” by M. E, de Billy, the volume 
being the latest addition to the Aide-Mémoire series published 
jointly by Gauthier-Villars and Masson, 


THE fifth part of Kerner and Oliver’s ‘‘ Natural ITistory of 
Plants" (Blackie) has been published. Its contents refer to 
metabolism and the transport of materials, and to the growth 
and construction of plants, 


WE have received a paper ‘‘On the Analytical Treatment of 
Alternating Currents,” read hy Prof. A. Macfarlane before the 
International Flectrical Congress held at Chicago a year 
ago, and reprinted from the Congress’ Proceedings. 

ALL regulations referring to the registration and inspection 
of classes held in connection with the City and Guilds of 
London Institute are given in the‘‘ Programme of Technological 
Examinations” just published for the Institute by Messrs. 
Whittaker and Co. 

UNDER the title ‘* Peregrinazioni Psicologiche,” U. lloepli, 
of Milan, has published a collection of psychological papers by 
Dr. Tito Vignoli, Professor of Anthropology in the R. 
Accademia Scienze e Lettere di Milano, and Director of the 
Museo Civico di Storia Naturale. 

THE September number of 7%e Country Jonth by Month, 
by Mrs. Owenand Prof. Loulger, appears to us to be better 
than some that have preceded it.- The poet-naturatist will 
find the authors’ descriptions of autumnal plant and bird life 
greatly to his liking. Some parts of the book are really very 
fine. Messrs. Iiliss, Sands, and Foster are the publishers. 

THE Manchester Microscopical Society, with a membership 
of 245, ranks high among provincial scientific societies, Several 
interesting papers are printed in the 7ransactions of the Society 
for 1393. Among these we note the address of the presi- 
dent, Prof. F. E. Weiss, on recent researches and speculations 
on the structure of protoplasm ; a paper on modern views of 
the plant cell, by Mr. Thomas lick; and one on the organic 
forms of silica, by Mr. W. Blackburn. A useful summary of 
information on the plans of growth and the forms of Foramin- 
ifera is contributed by Mr. E. Halkyard; and a survey of 
typical examples of some ccmmon microscopic fungi is given 
by Mr. A. T. Gillanders. These papers show that interest in 
the Society is still maintained. 


NO. 1297, VOL. 50] 


eee 


4 


Gay 


4 


THE Meteorological Sub-Committee of the Croydon Micro- 
scopical and Natural Iistory Club is doing good work by the 
collection of rainfall statistics ; its report for 1893 contains daily 
and monthly values for sixty-thres stations in the counties of 
Kent and Surrey. The Ifon. Sec., Mr. F. C. Bayard, points 
out that the smallness of the total rainfall during the year 1s very 
remarkable. The average yearly fall for Greenwich for seventy- 
five years (1816-90) is 25"1t inches; but in the year 1893 
there was a deficiency of 5°02 inches, which quantity nearly 
represents the deficiency of the district dealt with by the Club. 
Most of this deficiency, viz. 4°77 inches, ocenrred during the 
first six months of the year. 


THe additions to the Z ological Society's Gardens during 
the past week include a Diana Monkey (Cercopithecus diana) 
| from West Africa, presented by Mr. Darent Mclonald: a 
Pinche Monkey Wrdas » f¢pzes) from New Granada, presented 
by Lieut. W. N. Gordon, R.A. ; a Puma (Felis concolor, from 
Argentina, presented by Mr. Pensonby Ogle ; a Stone Curlew 
(Edicnemus scolopax,, British, presented by Colonel H. W. 
Fielden ; two Poe Honeyeaters (Prosthemadcra nove-sealandte}, 
from New Zealand, presented by Mr. Reginald Moorhouse ; 
an Elephantine Tortoise ( 7estuzo elephantina) from the Sey- 
chelles, presented hy Mr. Arthur Gladstone ; two Iawks-billed 
Turtle (Chelone imbricata) from the Exst Indies, presented by 
Captain E. Fleetham ; a black-headed Lemur (Lemur drtentnezs) 
from Madagascar, five Meyer's Parrots (Procephalus meyeri) 
from [ast Africa; two Brown-throated Conures (Comerus 
eruginosus, fcom South America, deposited ; two Javan Wild 
| Swine (Sus uttfatus) from Java, presented by Mr. E. J. 
Kerkhoven. 


OUR ASTRONOMICAL COLUMN. 


RECENT OBSERVATIONS OF MaRs.—Mr. John Ritcbie, 
jun., has kindly sent us a cutting from the Bos‘on Common- 
wealth containing some observations of Mars, made at the 
Lowell Observatory, Arizona, since those recorded in our issue 
of August 16. The staff of the observatory includes Mr. 
Percival Lowell, Prof. W. IT. Pickering, and Mr. E. A. 
Donglass. Mr. Lowell himself communicated the following 
observations to the Commonwealth; July 5. Both Pickering 
and Douglass observed that the terminator was flattened ina 
certa‘n place. Light from the Sabacus Sinus was foand to be 
polarised. July 19, Douglass observed a protuberance on the 
terminator, and a notch. The height of the former was 
estimated at o’*1, which suggests an elevation of about five- 
eighths of a mile. July 20, The notch seen by Douglass was 
confirmed by Pickering. July 21. Douglass saw two notches 
which were afterwards confirmed by Pickering, July 23. 
Other notches on the terminator observed by Douglass. July 
26. A large protuberance observed by Pickering. The light 
fromthe larger ‘‘lakes” fonnd to be unpolarised, even when 
near the limb of the planet. (Mr. Ritchie points ont that the 
projection seen by Pickering was in all probability the one 
seen by Javelle at Nice, on July 28. The first observa- 
tion of a canal, Eumenides, was made on June 6 by 
Pickering. The same channel was seen by the other 
observers on Jone 7, and appeared persistently on June 9. 
During the whole of June ana July the snow-cap diminished in 
| size. On July 10, a minute patch of white, in the position of 
the former star-like points, was seen as a difficult object, entirely 
detached from the snow-cap. On July 18, Pickering reported 
that the cap had materially diminished, and that the canals 
were coming ont more clearly, Ile had some views of clouds 
and glimpses of some of his ‘“‘lakes.”’ Early in August he 
teported that be had seen seventeen of these lakes, two of them 
new. Jy the end of June the canal Ganges was seen twice, and 
both times single. July 29, a light grey tint was seen on an 
extended region. Some canals were well developed, no duplica- 
tion visible, July 30, early in the evening, with the seeing 4 
and 3 on a scale of to, Pickering thonght be saw Ganges 
donble. Later in the evening, when the seeing had improved 
; to $ and g, it was evident that such was not the case, The 


apparent double was a canal from Fons Juvente and a north 
branch of Tithonus. The latter observations have an interest, 
since the canal Ganzes has been reported as haviag been seen 
donble at the Lick Observatory. 

A circular just distributed by the Centralstelle fiir Astrono - 
mische Telegramme, Kiel, states that a telegram, of which th e 
following is a translatinn, was received from Teramo on August 
3t:—'' Greenish-white spot oa the northern cap of Mars. 
Leagth thirty to forty degrees. Nix borea appareatly covers 
Mare acidaiium, Ceralli.” 


THE Mass OF JUPITER.—It was more than tweaty years ago, 
Prof. Simon Newcomb reminds us in the Astronomische 
Nachrichten No. 3249, that he called attention to the great 
Value of observations on the miaor planet Polvhymaia for de- 
termining the mass of Jupiter. Prof. G. C. Comstock’s com- 
putations of the special perturbations of the elements of the 
former planet from the date of discovery in 1854, together with 
the observations made during the opposition of 1853, have 
enabled Prof. Newcomb to make this determination. The re- 


a part the 
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mass of the sun, Other determinations of Jupiter’s mass are 
shown in the following table, and also the weights assigned to 
them by Prof. Newcomb, who proposes to regard the weighted 
mean as definitive, and to use that mass in his work on the 
planetary theories. 


suit obtained shows that the mass of Jupiter is 


Jupiter's Weight of 
Mass. Determination. 

All observations on the satellites 1047 'S2 1 
Action on Faye’s Comet (Moller)... 1047/79 I 
Action on Themis (Krueger) 103754 5 
Action on Satura (till) 1047°38 7 
Action on Polyhymnia bao POAT aad 20 
Action on Wianecke’s Comet (v. 

Haerdtl) om ano 10 


1047°17 


Weighted mean 1047°35 + 0'065 


It is pointed ont that in the interests of the astroaomy of the 
future, it is very desirable to apply Gill's heitometer method 
to the continuous observation of a selected number of minor 
planets. 


AMERICAN ASSOCIATION FOR THI: 
ADVANCEMENT OF SCIENCE. 
ITE forty-third annual meeting of the American Association 
for the Advancement of Science was hell at Brooklyn, 
N.Y., from August, 16-22. 

‘The marvel 1s that no mecting had previously been held 
in that preat city. Overshadowed as it is by the greater 
metropolis of New Vork, its next neighbour, many strangers 
fail to realise tbat Brooklyn is oae of the great cities of the 
world, Ly a recent act of the legislature its area has been 
doubled, and its population now exceeds oae million, making 
it the fourth city in America; until the last census it was the 
third, bat Chicago has aow outstripped it. 

Not merely as a portion of the metropolis of America, buat 
also in those features which are distiactively peculiar to itself, 
Brooklya offers unrivalled attractions to men of science. 
massive bridge which spaas the East River, coanecting it with 
New Vork, 1 a world-renowned triumph of engineering. The 
United States Navy Vard attracts the attentioa of those who study 
applied scicace, and clevea thousand manufacturing establish- 
ments provide valuable object-lessons, 

The city 15 also motable for educational institutions of the 
best character, 1acludiay the Pratt Tastatntiva, the Packer, the 
Polytechnic, the Loay Is'and Medical College, the Hoogland 
Biological Laboratory, a large aad well-equipped High School 
for each sex, and several Roman Catholic Seminaries. 

A marked feature of receat meetings of the Association has 
beea the inereasiay aumbcr of affiliated societies which hold 
meetiags incoanection with the general Association. “Two new 
accessions bring the nnmber of these already up to niac, and 
next year the American Botanical Society will still further swell 
the list, which now inclu fes the A merican Mathematical Society, 
the Society for Promoting Inginecring Idueatioa, the Society 
for the Promotion of Agricultural Scicace, the American Micro- 
scopical Society, the Geological Society of merica, the Associa- 
tion of Lcoaomic Katomologists, the American Chemical 
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Society, the Association of State Weather Services, and the 
American Forestry Association, 

The citizens of Brooklyn entered into the arrangements with 
an evident determination to do everything to iasure the success 
of the meeting. The reception at the Academy of Music and 
the Art Building, on the opening evening, was perfect in all its 
details. The excursions were of unusual number and variety, 
and included features of exceptional scientific interest, such as 
dredgiog expeditions by tbe steamer Fish Hawk, furnished by 
the United States Government. Special mention is also due to 
the elegant excursion to West End, and entertaiament furnished 
by Mrs. Tlerrman, a patron of the Association, and of the 
sterling silver badges of her own design given as souvenirs. 

The weather continued cool and comfortable throughout, so 
that all the external conditions were as favourable as possible. 
Teleologists evea found evidence of providence and prevision 
in the unusual circumstance that nine century plants bloomed 
logether to welcome the coming Association. 

The attendance of members was well above the average of 
recent years, and if to the registry of the general Association he 
added the names of specialists attending the affiliated societies, 
it will raise the total to an aggregate comparing favourably 
with the largest meetings, notwithstanding that the depression 
of business aad the (car of detention by railroad strikes exerted 
a deterrent influence. 

Three evenings were occupied with popular scientific lectures. 
Paul da Chaillu spoke on the Vikings, their civilisation and 
expeditions ; Edward D. Cope, on the relation of human 
structure and physiognomy to those of the other mammalia; 
and B. E. Fernow, on the battle of the forest. 

‘lhe annual address of the retiring president, Prof. William 
Harkness, was on the magnitude of the solar system. An 
exhaustive account was given of the various methods of 
Many of Prof. Harkness’ hearers 
were surprised to learn that but little accuracy has beea 
attained for many years. Ie states as his coaclasion after 
comparing all the corrected results of these various methods, 
that the sun's distance is 92,797,000 miles with a probable 
error of 59,700, and the diameter of the solar system, measured 
by that of its ontermost member, the planet Neptune, 
3,578, 400,000 miles. 

“The address of Vice-President George C. Comstock, on binary 
stars, was of iaterest, as will be seen from the following extracts. 
After a general review of the subject, he said that the orbits 
of forty-two binary stars based on motion of over 80° have been 
computed, ‘The shortest are 8 Fequalei and « Peyasi, each less 
than twelve years. 

¢ Cancri presents a curious study. Two stars less 
second apart revolve in an ellipse; third star 6” distant 
revolves 1m loops, suggesting an invisible companion, Tour 
binaries have been discovered by the spectroscope : B Anrige, 
revolviag in a period of four days; a Virginis, four days ; 
¢ Urse Majoris, 105 days; and Algol, three days. 

The masses of the visual and of spectroscopic hinaries are 
derived by totally different inethods, but both classes of badies 
indieate that the sun is an uadersized star, a result that is con- 
firmed by other and iadepeadent lines of investigation, The 
small range nf values presented by the masses of the stars is 
remarkable, and points to an unexplained uniformity of size in 
the heavenly bodies, the average component of a double star 
having a mass somewhat greater than the mass of the earth. 

If binary stars are classified with respect to their type of 
spectrum, it will be found that on the average the distance ofa 
star possessiag a Sirlan spectrum is about three times as great 
as that of a star possessing a solar spectrum, and it will further 
be {puad that although stars of the Sirtan type are, on the 
whole, more numerous than solar stars, binaries of solar type 
outaumber their Sirian (cllows three to one. 

Kour-fifths of the binaries, with periods of less than two 
handred years, have orbits smaller than Neptune, while the 
fastest have orbits between Jupiter and Saturn. 

A combination of measured amounts of light with elements 
oforbitis mass-brightness,or ‘ candle-power per ton” (Young). 
 Leonishas more than roootimes the masa-brightness of6r Cygat 
—probably, Conlmning ourselves to those with well-determined 
orbits, we find at extremes of the list @ Urs M juris, with a 
mass-brightaess fifty-times that of 70 Ophiuchi. The masv 
brightness of the sun is probably not mach greater than that of 
jo Ophinchi. 

It has loag 
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star are of approximately equal brilliancy, they are of the same 
colour, and if of unequal brilliancy the colour of the fainter 
companion lies nearer to the violet end of the spectrum than 
does the colour of the brighter one. The spectra of the stars 
furnish a partial explanation of their difference in colour by 
showing, in at least some cases, that the stars possess spectra of 
different types, the fainter companion having a Sirian, and the 
brighter one a solar spectrum. 

Few researches upon double stars exceed in theoretical interest 
the mathematical investigations of Mr. See with regard to the | 
mode of development of these bodies. As early as 1878, , 
Doberck had shown, from a statistical comparison of double 
star obits, that, in general, the longer the period of revolution of 
the compounds the larger and more eccentric are their orbits. | 
That the orhits would be larger might he expected as a con- 
sequence of the law of gravitation, but it required a special 
investigation based upon the theory of tidal friction, as 
developed by Prof. G. H. Darwin, to show that the increasing 
eccentricities are also a necessary consequence of thesame law. | 
The conclusions of Mr. See may be briefly summarised as fol- 
lows :—If we suppose the components of a double star to be 
composed of a plastic material, they wiil produce in each other 
bodily tides whose effect will be to push the stars asunder, and 
at the same time to increase the eccentricity of their orbits. 
This increase of eccentricity will not continue indefinitely, but 
in the later stages of developments will give way to a diminu- 
tion of the eccentricities, which will ultimately produc. circular 
orbits. But since the energy of the star is being constantly 
wasted by radiation, it will, in the later stages of its career, be 
reduced to invisibility, and during the period of its existence as 
a luminous body its history will present a continuous increase in 
the size and eccentricity of its orbit. It is of interest to notein 
this connection that the two orbits of spectroscopic binaries 
which have been computed, pre-ent eccentricities very much less 
than that of the average double star orbit, while the dimen- 
sions of their orbits are so small as to suggest an early stage in 
the development of the systems. 

Prof. Wm, A. Rogers year by year brings to the Association 
either new and more refined apparatus, or the result of delicate 
experiments with the perfected apparatus already at his 
command. This year he presided over the Section of Physics, 
and read an elaborate address on obscure heat as an agent in 
producing the expansion of metals under air contact. 

Vice-President Thomas HI. Norton addressed the Chemicai | 
Section, on the battle with fire; Mansfield Merriman, the 
Engineering Section, on paradoxes in the resistance of materials ; 
Samuel Calvin, the Geol gical Section, on some points in geo- 
logical history illustrated in North-eastern Iona, exhibiting 
and using American chalk ohtaiged from the Niobrora beds; 
Lucien M. Underwood, the Botanical Section, on the evotution 
of the Hepatic, a subject to which he has devoted especial 
attention, and on which he is probably the foremost authority ; 
Franz Boas, the Anthropological Section, on human faculty 


as determined by race; and Henry Farquhar, the Economic | 


Section, on a stable monetary standard. 

One hundred and seventy-eight papers werc read before the 
Sections, the largest number being before the Section of Anthro- 
pology. 

It was decided to visit San Francisco next year if suitable 
rail rates can be secured, and the date of meeting recom- 
mended is June or early in July. Definite action, however, 
was deferred, owing to the expense of crossing the con- 
aad so that time may be taken to apply for special rates of 
are, 

The following officers for the ensuing year were recommended 
by the nominating committee, approved by the council, and 
elected by the Association :— 

President, E. WW. Morley, Cleveland. Vice-presidents: Mathe- 
matics and Astronomy—E. S. Ilolden, Lick Observatory. 
Physics—W. Le C. Stevens, Troy, N.Y. Chemistry—William 
McMurtrie, Brooklyn, N Y. Mechanical Science and Engineer- 
ing—William Kent, Passaic, N.J. Geology and Geography— 
Jed. Hotchkiss, Staunton, Va. Zoology—D. S. Jordan, Palo 
Alto, Cal. Botany—J. C. Arthur, Lafayette, Ind. Anthro- 
pology—F, Ii. Cushing, Washington, D.C. Economic Science 
and Statistics—B. E. Fernow, Washington, D.C, ; permanent 
secretary, I°. W. Putnam, Cambridge, Mass. ; general secretary, 
James Lewis Howe, Lonisville, Ky. ; secretary of the council, 
Charles R. Barnes, Morrison, Wis. Secretaries of the Sections: 
Mathematics and Astronomy—E. II. Moore, Chicago, Il. ; 
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Physics—E. Merritt, Ithaca, N.V.; Chemistry—William P. 
Mason, Troy, N.Y.; Mechanical Science and Engineering— 
H. S. Jacoby, Ithaca, N.Y. Geology and Geography—J. 
Perrin Smith, Palo Alto, Cal. Zoology—S. A. Forbes, Cham- 
paign, Ill. Botany—B. T. Galloway, Washington, D.C. 
Anthropology—Mrs. Anita Newcombe McGee, Washington, 
D.C. Economic Science and Statistics—E. A. Ross, Palo 
Alto, Cal. Treasurer, R. S. Woodward, New York. 
Wo H. Hae. 


THE [RON AND S LE BEVIN ST ee 


HE summer meeting of the Iron and Steel Institute has 

been held this year, for the second time in the history of 

the Institute, in Belgium, the former meeting in that country 
having taken place at Liége just twenty-one years ago. 

This year’s meeting commenced on Monday, August 20, and 
continued until the following Friday. The President of the 
Institute, Mr. E, Windsor Richards, presided throughout. The 
proceedings commenced on the evening of the first day by a 
reception of members at the beautiful and historic [lotel de 
Ville at Brussels, the civic authorities being the hosts. The 
proceedings were of an exceptionally successful character. On 
the following morning, Tuesday the 21st ult., the first sitting 
for the reading of papers was held. The following is a list of 
the contributions submitted :— 

(t) “On the Use of Caustic Lime in the Blast-Furnace,” by 
Sir Lowthian Bel). 

(2) ‘On the History of Crucible Steel,” by R. A. Hadfield. 

(3) ‘On the Coal-mining Industry of Belgium,” by A. Briart, 
President of tbe Society of Engineers, Hainaut. 

(4) ‘©Onthe Iron and Steel Industries of Belgium,” by A. 
Gillon, President of the Society of Engineers, Liege. 

(5) ‘© On the Influence of Aluminium upon the Carbon in 
Ferro-Carbon Alloys,” by T. W. Hogg, of the Newburn Steel 
Works. : 

(6) ‘**Onthe Manufacture of Open Hearth Steel,” by J. A. 
Lencauchez, Paris. 

(7) ‘© On Colour Ganges for Carbon Determinatioa,” by W. 
G. McMillan. 

(8) ‘On Electrical Power in Belgian Iron Works,” by D. 
Selby Bigge. 

(9) ‘On the Manufacture of Coke,” by the late R. de 
Soldenhoff. 

(10) ‘On the Iron Ores of the Mediterranean Seaboard,” 
by Artbur P. Wilson. 

The papers of Mr. Hadfield and the late M. de Soldenhoff 
were taken as read. 

The members were received in the Burse des Métaux, where 
the sittings were held, by M. Gillon and M. Briart, on behalf of 
the reception committee, and the usual complimentary speeches 
having been made, business was commenced hy the readiog of 
M. Gillon’s paper. The title sufficiently indicates the scope of 
this contribution, and it is evident that an abstract such as, in 
any case, we could give here would be quite inadequate to so 
large a subject. The same remark applies to M. Briart’s paper, 
Both contributions are of considerable interest 
from an industrial point of view: the first because the Belgians 
are such keen and successful competitors of our own iron and 
steel manufacturers in some branches of the industry, and the 
second from the fact that the coal-mining practice of the 
Belgians is of a very advanced character. Coal is won in 
Belgium often under conditions of extreme difficulty, such in- 
deed as would cause despair to mining engineers in our own 
more favoured land, though doubtless we should rise to the 
occasion were the necessity put upon us. The natural obstacles 
which the Belgian engincers are forced to meet have necessitated 
the highest skill in mining practice, and we cannot but Iook 
with admiration at the patience, ingenuity, and skill displayed in 
the working of many collieries of the country. Sir |.owthian 
Bell’s paper followed. The controversy regarding the respective 
merits of using caustic lime or raw limestone in the blast furnace 
is one of much antiquity, and though Sir Lowthian's paper did 
not perhaps do very much in itself to determine the dispute, it 
may be said that the paper and the discussion together served 
to determine the lines upon which the controversy should be 
carried on. ‘The author said that in the older type of blast 
furnace it was a desirable thing to calcine the limestone 


| separately, but with the higher furnaces now in vogue there 
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was, on the balance, pracucally no advantage. In the dis- 
cussion which fallowed, Mr. Charles Wood said that when iron 
ore aad limestone were calcined together there was a distinct 
gain. We gathered from Sir Lowthian’s reply to the discussioa 
that he had not tried the plan Mr. Wood referred to—and which 
the latter had been following for twenty-five years—but that he 
would make further experiments on those lines. Perhaps the 
most striking feature in connection with this paper and dis- 
cussion is its illustration of the value of societies of the nature 
of the Iron and Steel Institute. Ilere we have one practical 
detail which cheapens the cost of iron-making—at least, that is 
the opinion of a very competent ironmaster—in use for years, 
an Jit m ght have remained unknown to the majority of mann- 
facturers had not the fact been elicited in this discussion. If 
Mr. Wood be right in his contention, he will doubtless receive 
contirmation from Sir Lowthian Bell at a subsequent meeting. 
Mr. Hagp’s paper followed, and in it were given the results 
of a large number of experiments, from which the author 
evncinded that in the purer classes of iron the tendency of 
carbon to be retained in a combined state is prevented by the 
addtion of 1 per cent. of aluminium, but curiously enough 
every increase above that percentage has an opposite tendency. 
It was also stated that the more rapidly cooled ferro-carbon 
alloys containing aluminium also contain a larger proportion of 
yraphive. A short discussion followed the reading of this paper, 
and the meeting was then adjourned until the next day. 
Oo the members reassembling on the following day, 
Wednesday, August 22, Mr. Selby Bigge’s paper was first read. 
The author gave some interesting particulars of the progress 
tha: has been made in Belgium in using electricity asa means 
of distributing power in factories and workshops. The 
question has hecome one of commercial expediency, and the 
author boldly attacks it from this point of view, stating that 
his ‘‘whole contention in advocating electricity as the 
mght and proper agent of operating new works, and 
as a meany whereby old works can be remedelled, may be 
summarised by the one word ‘economy.’” .\s an instance in 
point, he quoted the National Arms Factory at Herstal, near 
Lit ze. These works were recently founded to execute, in the 
first Instance, an order for 200,000 rifles, the production being 
yuaranteed at 250 rifles every twelve working hours. The 
Compagnie Internationale d’Electricite supplied the electric 
Power installation, laying down thirteen motors, ranging 
between 16 and 37 horse-power, and giving a total of 260 horse- 
power. For the former size of motors they guaranteed a com- 
mercial efficiency of S7 per cent . and for the latter 3a per cent. 
The total power of the motors (260 horse-y ower) would therefore 
he ubtained by 2y69 initial horse-power, ‘There was a large 
an ount of electric lighting to be done also, so that an engine and 
lynamo of 500 horse-power was installed. ‘he ratio between the 
eectric energy available and the energy transmitted to the shaft 
y ‘he engine was pnaranteed to he Go percent. The electric 
m’ors drive the line shaftiny of the niachines, and the efficiency 
ot (ransom sion—that is to say. the ratio between the power 
available and the effective horse-power developed by the steam 
engine” ts given hy the product of three efficiencies, as follows. 
go per cent. for the dynamo, 98 per cent. fur the conductors, 
and 57 per cent. fr the motors = 766 per cent. ‘Vhe instal- 
lation ha’ now been running for three years without being the 
came of cemation of work tor a single minute. 
Itty a very difficalt matter to form comparisons between the 
© pective etficiencies of different methods of power distribu- 
wer, and it may be pointed out that in the Ierstal case the 
eh tric sytem does not appear to its greatest advantage, as the 
mefors drive line shafting in place of being attached directly to 
the machines, ‘Ilere is ns cloubt, however, that a very strong 
cave can be made cut for electricity, and electrical engineers 
may Wok forwarl with confwlence to a large extension of their 
ficld of activity in regard to power distribution. 

he paper of M. Tencauchez dealt with a novel description 
af open hearh lurnace in which jets of air and gas appear 
ty be blown on the bath of molten metal to assist oxidation. 
Une device did not receive mech commendation in the discussion 
whech followed the realier of the paper, but in the absence 
of Plustrations referrel to by th) .uthor, it was very difficult for 
thote who had not hail tle advantaye of seeing the furnace to 
fal ow the description. 

‘The paper cf Mr. MeMillan, on colour gauges, was read in 
trief altract, and Mr. Walson’s pape’ was also considerably 
curtared in delivery, the time of the meeting having expired. 
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There were several excursions in connection with the meeting. 
The first, on the Tuesday afternoon, wasto the Antwerp Exhibi- 
tion, and on Wednesday evening members were received hy 
the King of the Belgians, at the Royal Palace in Brussels. ‘This 
was the chief feature of the meeting, the King receiving his 
guests in person, and apparently thoroughly enjoying the many 
conversations he had with the English metallurgists and 
engineers present. Oa the Thursday and Friday of the meeting, 
visits were paid to steel works. collieries, glass works, and 
engineering establishments, The last excursion on the list was 
to the important worxs known as the Societe Cockerill at Seraing, 
near Liese. These works date from the beginning ofthe century, 
having been founded bya British subject, we believe a Scotch. 
man. <At present 5500 workmen are employed. According to 
particulars given to members in the shape of a handbill, there 
are five blast furnaces, an open steel plant, a basic steel 
plant, 250 coke ovens, 40 puddling, 15 reheating furnaces, 10 
rolling mills, 3 foundries, 9 winding engines. 5 pumping 
engines, 4 blowing engines, 2S engines for rolling mills, 204 
machine tools, 14 locomotives, and 154 steam boilers supplying 
17,000 horse-power, The Company has also a shipbuilding 
establishment at Iloboken. 


PHYSIOLOGY AT THE BRITISH 
ASSOCIATION. 


THE meeting of the Association this year was a memorahle 
one for physiology, since this subject was for the first 
time placed by the Council on an independent footing. This 
action of the Counci! has been amply justified by the success o 
the new Section 1, there being a very representative attendance 
of English and continental physiologists, and great wealth of 
material for their consideration. The number of papers was so 
large that even when the sittings were extended to the final 
Wednesday morning, the business of the Section could only be 
got through with dithculty, and the opinion of all concerned 
was emphatic as to the high quality and great interest of many 
of the communications. To addition to the sectional meetings 
advantage was taken of the presence of so many physiologists 
to dovetail a meeting of the Physiological Society into the pra- 
ceedings ; this was held on Saturday afternoon, when several. 
interesting communications were made, and the meeting was 
followed by the dinner of the Society in Magdalen College, 
under the presidency of Vrof. Burdon Sanderson. 
The following summary will furnish a general account of 
some of the chief points in the many varied papers read before 
this Section :— 
Thursday, elugust 9.—The proceedings opened with a com- 
munication by Mr. M.S. Pembrey, on the reaction of animals 
to changes of external temperature. ‘Vhe observed reaction 
was that of the production of heat, this being estimated by the 
amount of CO, discharged from the animal. Experiments upa 
the mouse were described, which showed that in proportion 
the external temperature was lowered, the CO, output of thi 
animal was rapidly increased (in one minute the increase 
amounted to 60 per cent. when the temperature fell from 33° 
17 C.), and concurrently with this increase the animal 
muscular activity became far more vigorous.  Ixperimen 
made upon the developing chick showed that up to the twent 
first day the efiect of external cold was to decrease the C 
output, the chick in this stage behaving like a cold-blood 
animal, but that a comparatively sudden change took pl 
from this day onwards, the chick reacting lke the war 
blooded animal previously referred to. ‘Uhis change in reaction 
is probably related to the development of the neuro-muscul 
mechanisms, and is undoubtedly influenced by the activily: 
the animal. Observations made upon newly-hatched pigeo 
showed that these birds, being more or less helpless w 
hatched, react for the first few days like cold-blooded anim 
the output of CO, decreasing with a fall in the external te 
perature ; it is probably for this reason that these young bi 
are kept warm by the parent until their muscular activity 
more developed. ‘The influence of the muscular activity upon 
the preduction of heat was further shown by details of observa- 
tions made upon mice after section of the spinal cord, as well a 
during aniesthesia ; in both cases the muscular paralysis was: 
accompanied by a change inthe reaction, which now resembled 
that of a cold-blooded animal. ] 
Mr. Iarris described the results of an investigation into the 
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muscular rhythm of voluntary tetanus in man. _The muscle 
thrill during contraction was ascertained by recording the con- 
tinuous contraction in a great variety of ways, as well as by 
ascertaining through a suitable telephone and microphone the 
muscle note. The observations confirmed in the main those of 
Schafer and of Griffith, and indicated that the thrill was due to 
a muscle vibration, the rate of which varied from 10 to 15 in the 
second, with an average of about 12 or 13 vibrations. 

Prof. Allen gave a short demonstration of mirror writing. 

Prof. McKendrick showed a phonograph, and demonstrated 
some of its effects to the audience. Ile explained the working 
of the instrument and the means by which he was now 
endeavouring to adapt it for such physiological investigations as 
those connected with the nature of the vowel and consonant 
sounds, and those in which it was desirable to obtain a perma- 
nent record of the cardiac and respiratory sounds, He then 
showed a new model, constructed by himself, to illustrate a 
possible mode in which the essential structures of the basilar 
membrane of the cochlea might be supposed to respond to com- 
pound tones. The model consisted of a glass box contataing 
two cavities separated by a horizontal membrane and filled with 
liquid, the box communicating with the exterior by two aper- 
tmres covered by membrane analogous to the fenestre ovalis and 
rotunda. ‘Two pistons rested by their bases on the horizontal 
membrane, and could be arranged of such size and weight tbat 
their periods of vibration should be as1:2. In this scheme it 
was shown that in accordance with the rate of vibration com- 
municated to the liquid the two pistons responded in variable 
amounts, thus analysing the wave io the liquid. 

Prof. Gaule showed microscopic specimens and slides illus- 
trating the remarkable changes observed by himself as following 
the section in the rabbit of the in‘erior cervical sympathetic 
ganglion or its branches. After a definite lesion these changes 
were found to be localised in particular muscles and special parts 
ofthe nervous system, ‘hus he found that after section of one 
branch of the ganglion the observed changes occurred in the 
tami communicantes, the lower cervical spinal cord, the anterior 
roots of the brachial! plexus, and the biceps muscle of the fore- 
limb. [le considered that the changes indicated trophic 
disturbances in the affected parts due to the lesion, and showed 
muscles in which the substance had suffered at various points 
the alteration in question, 

Prof. lTayeraft described an extensive research which he had 
made upon the development of the kidney, and showed a ia-ge 
number of iicro-photographs to illustrate his remarks. The 
examination of continuous series of sections through this organ 
in different stages of its early growth, had convinced him that 
both the glomerular and tubular portions of the gland substance 
were formed as ingrowths from the same epithelium, viz. that 
lining the genito urinary canal. ‘The view tbus advanced as to 
the development of the kidney makes it analogous tc that of 
other glands in opposition to former opinions. 

friday.—The Section commenced with the opening address 
of its President, Prof. Schafer, This was followed by a 
communication by Prof. Heger, onthe unequal diflusion of 
poisons into the organs of the body. In this paper an account 
was given of some of the chief means by which the organism 
was continually struggling against toxie substances, the principal 
objects to he effected being either the elimination of the un- 
altered poison, its neutralisation, or its destruction. The 
neutralisation might be either a true chemical combination, as 
in the case of CO,, or a physical locatisation in some special 
organs which could endure this excess, and so remove it from 
the rest of the organism. Thus morphine, if given in a series 
of increasing doses, accumulated in the liver, spleen, and 
marrow of the bones. In the case of microbie poisoning, Prof, 
Teger, whilst admitting that the constant multiplication of the 
uucrobes necessitated the destruction of the poison hy phago- 
cytosis, &c., pointed out that some such process of neutrali- 
sation as that just referred to was not only a possible but a 
probable antecedent to this destruction. Thus the liver cells 
and their secretion or extract appeared to have exceptional 
antitoxic properties. Experiments were quoted which showed 
the extent to which the frog’s liver could not only retain and 
digest such poisons as hyoscyamine, but actually utilise the 
products derived from them as a food supply for the organ. 

Mr. Ilurst explained a new hypothesis as to the mode in 
which he conceived the organ of Corti and adjacent struc: 
tures might be supposed to be affected hy such alterations of 
pressure in the endolymph as must be produce] by sound 
waves, 
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Prof. Schafer showed photographs to illustrate a research 
made by Dr. Oliver and himself as to the functions of the 
suprarenal bodies. The photographs were chiefly those of 
tracings indicating the blood pressure, the heart beats, and the 
volume of the blood-vessels in such localised parts as a limb or 
the kidney. he injection of suprarenal extract was seen to 
cause a great rise of blood pressure, due not to any modification 
in the heart heat, but to the constriction of the blood-vessels, 
this constriction being dependent upon the integrity of the 
central nervous system. 

Prof. Rutherford showed the result of an extensive series of 
observations in which the reaction time was measured for sight, 
hearing, and touch. The stimulus for the ear was the response 
ofa telephone to acurrent, that for the eye the movement of 
an electro-magnetic signal, and that for the touch an induction 
current sent through the skin; the stimulus in all cases being 
made by the closure of a circuit. The response of the indi- 
vidual was the break of a current sent throngh a suitable electro- 
magnetic recording arrangement. By means of the penduluma 
large series of records were obtained, in which as the initial 
starting-point occurred always at one place, and the different 
observations were arranged io series beneath one another, a 
comparison between different reaction times was rendered very 
conspicuous, Ile found that with eight intelligent men of ages 
varying from 19 to 62, the time for sight varied from 4, to “is 
second, for hearing, ,';', to ,'%4, for touch, j4to 72". Tne 
shortest reaction times were obtained when the response was 
that of the hand on the same side of the hody as the ear or 
cheek which was stimulated. 

Mr. D’Arcy Power showed a series of preparations of the 
conjunctival and vaginal mucous membranes taken from rabbits 
and guinea-pigs which had been subjected to mechanical and 
chemical irritation, Many of the epithelial cells presented 
appearaoces which were identical with those described as being 
parasitic when they were met with in cancer. The changes in 
the epithelinm were summarised as a general vacuolation of 
cells; various forms of intracellular cedema ; epithelial 
“pearls,” collections of leucocytes, and the spaces left after 
these leucocytes had migrated. ‘The series of preparations 
shown on the present occasion indicated that many Squamous 
epithelial cells had tbe power of phagocytosis, for in 90 other 
way could the remarkable intracellular appearances be explained; 
cells were shown containing a leucocyte, and others contain- 
ing a microcyte. Partial necrosis of the cell also took place as 
a result of irritation, and there was an invasion of large 
eosinophile cells into the conjunctival epithelium. 

Saturday.—Prof. Wermann gave a most interesting com- 
munication upon the production of vowel and consonant sounds. 
Ilis investigations were made by means of the phonograph, the 
excursions of the stylus being magnified, for which purpose a 
smal! mirror was attached to this part, and the character of its 
movement recorded by photographinz the reflection in the 
mirror of a beam of light. Observations were also made in 
which a special telephone was introduced, thus rendering the 
excursions still larger. Numerous photographic records of 
various vowel and consonant sounds were exhibited, and each 
was seen to produce its own characteristic tracing. A matter of 
much theoretical interest in connection with the previous work 
of Helmholtz and others, was the character of the tracing when 
the same vowel sound was sounded in notes of different inten- 
sity but of similar pitch, or cuce vers. 

Prof. Fredericq showed a new aerotonometer and zas pipet’c, 
which he had made in order to investigate the causation of the 
gaseous interchange between the blood and air of the lungs. 
By means of this apparatus the tension of the gases in these two 
media had been ascertained, and the results were laid before the 
Section. These furnished, in the author's opinion, material for 
criticising the view advanced by Prof. Bohr, that, as the Oxygen 
tension in the circnlating blood often exceeded, whilst the CO, 
tension fell short of, that in the pulmonary air, the interchange 
could not be brought about in accordance solely with the laws 
of diffusion, but must be largely modified by the special vital 
activity of the lung epithelium Prof. Fredericq’s observations 
led him to believe that the data upon which Bohr’s conclusions 
were founded, might be more or less incomplete owing to the 
time allowed for the contact between the hlood and the air of 
the aerotonometer being too short in Bohr's apparatus for the 
correct determination of the tension of the O and CO, in that 
liquid. Fredericq’s apparatus allowed of a long time, two 
hours, for the determination, and he had never obtained as low 
a tension of CO,, nor as high a tension of O, in the blood as 
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] ar had found. We therefore concluded that the diffusion 
hypothesis was adequate to account for the interchange. Dr. 
ITaldane, replying to the above, pointed out that the criticism 
dij not affect those experiments of Buhr's in which the xroto- 
nometer CO., tension, although made initially higher than that 
in the pulmonary air, yet fell in the course of an experiment to 
a value much below the latter. 

Mr. L. Cobbett and Mr. Melsome brought before the Section 
the results of an investigation on the production of local 
immuoity through a localised specific inflammatory condition. 
It appeared from the authors’ experiments that an attack of 
erysipelas localised to the ear of the rabbit conferred upon that 
organ an immunity against subsequent inoculation by the 
erysipelas organism so long as there was any indication of the 
inflammatory thickening occasioned by the first attack, and 
that the only consequence of this subsequent inoculation was a 
localised non-specitic inflammation. The authors regarded 
this inflammation as the reaction of the affected tissues against 
the specific poison of the disease, since the absence of the specific 
stregt cocci indicated that this secondary effect was not due to 
the invasion of the tissues by the microbes. This view was 
confirmed by the fact that it was found possible to obtain 
similar inflammatory effects when the organisms themselves 
having been destroyed by heat the concentrated filtered culture 
was injected into the ear. Finally, since the parts which had 
previously suffered from erysipelas reacted more quickly and 
vizorously to the subsequent injection of the poison, it seemed 
probable that this non-specific inflammation was due to some 
adaptation of the tissues enabling them to respand with greater 
vigour, and thus more effectively, so that, as Metchnikoff and 
others have alnrmed, the inflammatory process is from one aspect 
a truly protective one. 

Mr. Lorrain Smith and Mr. Trevithick brought forward a 
research in many respects similar to the foregoing, but with one 
important difference, since the initial protective inflammatory 
process was brought about by a simple irritant. <A _ sterilised 
liquid containing fine glass particles was injected into one 
pleural cavity of the rabbit and guinea-pig. The injection was 
followed by hyperemia of the lung and by inflammatory 
exudation into the pleural cavity and the subjacent pulmonary 
alveoh. The subsequent injection of the Aucillus pyocyaneus 
was found to be inoperative as long as the injection was limited 
tu the parts which were the seat of this primary inflammatory 
jrocess ; thus the intammatory region was rendered immune, 
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| ever, when, after thus damming up the katabolic products, the 


the localised immunity produced by the glass lasting as lang as | 


twenty-eight days. 

Dr. Mann showed a serics of microscopic specimens and 
microphotographs in which changes could be ohserved in 
various nerve cells as the result of their functional activity. 
The cells in question were those of the spinal cord, cere- 
bellum, &c., particularly those associated with the functional 
activity of the retina, whilst the chi-f alterations were in the 
size and chromatin distribution of the cell nuclei. By bandaging 
one eye of an animal and then exposing it to light, r. Mann 
was able tu distinguish an alteration in the size and staining of 
the cells upon the two sidcs in the following situations: the 
vuter nuclear layer of the retina, the pyramidal cells of the 
occipital cortex, and the cells of the external geniculate hody. 
‘The changes were most conspicuously shown both in the speci- 
mene and in the photographs. 

At the meeting of the Vhysialogical Socicty, held on Satnr- 
diy afternoon, the following communicatians were made :—|)r. 
L. Lill showed the ehect of gravity in altering the mammalian 
hood pressure, a» illustrated by the remarkable rise in carotid 
pressure which occurs when the animal is changed {tam a hori- 
vontil to a vertical position with the head down, and the carre- 
sponding fall when the animal ts similarly placed with the head 
up. Mr Kent showed an organism which he believed might 
turn ont to be the specitic organism of vaccinia. Dr. !’avy 
shoe! a suyar of low relucing power which was obtained from 
the urine of an animal afer the administration of large quanti- 
ties of dextrose. Tir, Mott showed microphotographs of the 
medulla, cord, &c., after Section of the gracile and cuneate 
nucles of the monkey on one side of the medulla. ‘Yhe sectians 
showed the degenerated arcuate fibres sweeping over to the 
upposite side of the medulla, and the dezeneration in the fillet of 
the apposite side above the lesion. A remarkable paint in can- 
nection with the changes was that the degenerated fibres conld be 
traced up ta the optic thalamus, but no farther, there being 
none in the internal capsule. Ile also shawed micraphoto- 
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graphs taken from sections of a cord in which a longitudinal 
section had been made in the lumbar region, the section being 
in the middle line. The sections showed degenerated fibres in 
both antero-lateral columns. 

WMonday.—Dr. Starling gave an account of the experiments 
which led him to believe that the flow of lymph from the thoracic 
duct was dependent upon the amount of the blood-pressure in 
the liver capillaries, and hence that the old mechanical theory 
of lymph formation was correct as regards this source of the 
lymph flow. Tle showed that obstruction of the inferior vena 
cava must raise the pressure in the portal capillaries, and that a 
similar result follows obstruction of the abdominal aorta. 
The flow of lymph which Heidenhain observed after these 
operations was not therefore necessarily due to secretory activity, 
but must occur in consequence of the pressure even if the per- 
meability of the portal capillary walls remained unaltered. 
Similarly the injection of a large quantity of saline into the 
circulation (hydremia) caused an increased flow in consequence 
of the purely mechanical rise of pressure in the liver capillaries, 
this rise being ascertained by taking simultaneous tracings of 
the blood pressure in the portal vein and the inferior vena cava. 
Many lymphagogues act by causing hydremia, and in these the 
flow of lymph must be directly cansed by the increase in the 
portal capillary pressure. ‘That the lymph under these circum- 
stances comes from the liver is shown by the absence of the flow 
from the thoracic duct when the lymphatics of the liver are 
ligatured. Some Ivmphagogues, the action of which was 
especially noted by I }eidenhain (such as crayhsh muscle extract), 
stimulate the flow of lymph without giving any evidence of 
increased pressure in the portal capillaries. [he effect of these 
lympbagogues disappears after long continued obstruction of 
the aarta, and on this ground, since the liver lymph still flows, 
the author concludes that lymphagogues of this class act on 
other lymph sources than the liver, and probably in the main 
upon those present in the intestines, 

Dr. Lazarus Barlow followed with some experiments upon 
the flow of lymph from the hind limbs. 1le found no increase 
in the flow when considerable though incomplete venous ob: 
struciion was maintained forone hour, whilst the specificgravity of 
the hlood, mnscles, and skin showed no evidence of any increased 
exudation, Such increased flow and exudation occurred, how- 


tissues under ob-crvation were supplied with bload through 
actively dilated arterioles. The dilatation, when caused by 
section of the sciatic nerve, led to no such increased exudation ; 
hence he concluded that the demands of the tissue are an 
effective factar in lymph formation. When the arteries are 
actively dilated, the amount of exudation varies directly as that 
of the venous pressure ; so that lymph formation, though not a 
purely mechanical process, is nevertheless simpler than a pure 
secretion, such, for instance, as exists in the salivary glands. 

Messrs. Bayliss and Starling communicated the results of an 
experimental inquiry into the innervation of the portal vein. 
The method consisteil in reading the pressure in the portal end 
of the cut splenic vein, which thus formed a side branch of the 
portal system. They found that the pressure rose when certain 
definite anterior roots were stimulated, these extending in the 
lower dorsal region from about the seventh to the tenth dorsal 
nerves ; these, therefore, contain vaso-constrictor nerves for the 
portal system. 4 

Mr. Bayliss gave a further communication upon vaso-dilator 
nerves. [le showed that the fall of blood pressure which 
follows the excitation of the central end of the depressor nerve 
was accompanicd by vaso-dilatation, this being evidenced in 
the case of the kidney by the simultaneous expansion of that 
organ, and in the case of the lower limbs by their increase 
volume as indicated by the plethysmograph. As the vas 
constrictars leave the spinal cord by the lower lumbar roots, th 
section of the cord in the dorso-lambar region will cut off th 
vaso-constrictors, and since, under these circumstances, the 
stimulation of the depressor still causes an increase in the 
volume of the limb, he was led to conclude (a) that the dilatation 
was really duc ta the increased activity of vaso-dilator centres, 
and not to the diminished activity of vaso-constrictor centres 5 (4) 
that the anterior roots by which the vaso-dilator nerves of the 
lower limbs leave the cord, extend higher into the darsal region 
than is the case with the constrictor nerves. Corrohorative 6x 
periments were carried out in which the cord was left intact, 
whilstthe sympathetic, in which the vaso-dilators run, was divided. 
Under these circumstances no increase in the volume of the 
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limb accompanied the depressor excitation because the dilator 
supply was cut off, : 

Prof. Waymouth Reid gave an account of the alteration in 
the mucous membrane of the lateral pouches of the pigeon’s 
crop, which were associated with the breeding season of the 
hird, and resulted in the formation of masses of fat-holding 
material constituting the so-called pigeon’s milk, The secre- 
tion of this material is in its histological features analogous to 
the formation of sebum in the sebaceous glands, the fat heing 
contained in cells which are cast off in masses from the mucous 
surface. The material is used for feeding the young pigeon, 
and when analysed is found to contain from 7 to 9 pe~ cent of 
fat and t2 to 15 per cent. of proteids, the chief of which is a 
nucleo-alhumin ; unlike true milk it contains no sugar, but 
among its proteids is a caseinogen which clots with rennet with 
or without the addition of calcic chloride. 

Prof. Duhois read a paper on the production of heat in 
hybernating animals, and brought forward tbe results of ex- 
pztiments made on the marmot in order to ascertain what 
¢ rcumstances influence the change which takes place at the end 
of hybernation. Seetion of the cord at the level of the fourth 
cervical nerve interferes with the waking from winter sleep, the 
delay thus caused being only partially due to the muscular 
paralysis and consequent inability to produce heat, since it 
appears that the integrity of the sympathetic system is an 
essential factor in the process. Further experiments .eemed to 
indicate that the nervous contro] of the circulation was neces- 
sary for the waking up, and that the most important part of the 
circulation was that through the liver, which under the condi- 
tions produced by the section was inadequate for the supply of 
that organ. In consequence of this inadequate circulation the 
author believed that the proper functions of the liver were very 
much interfered with, and that in the normal animal these 
functions were at the moment of waking very actively carried 
on, particularly those by which glycogen is converted into 
sugar. 

Prof. Ilaycraft showed some micro-photographs of collodion 
casts of tnuscle fibres in which the transverse strize of the 
fibres were displayed, This communication was followed by 
one from Prof. Rutherford, who exhibited on the screen 
micro-photographs of muscle fibres both at rest and in con- 
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Tuesday. A combined meeting of the Physical and Pitysio- 


logical Sections was held in the large theatre of the museum, | 


when Prof, Lodge showed a numher of experiments upon the 
reflection, polarisation, and refraction of Ilertz waves, using as 
a detector for the presence of the propagated electrical disturb- 
ance an extremely sensitive cohesion tube. This contained 
fine particles in imperfect contact, and consequently ollering 
considerable resistance to the passage of an electric current. 
‘The surging in the particles of an electric disturbance causes a 
better contact to be established, and the resistance consequently 
to be enormously diminished. Prof. Lodge followed this demon- 
stration with a suggestion as to the made in which it was 
possible to conceive of a reaction of the retinal structures to 
light vibrations. If we assume that the retinal elements con- 
stitute an imperfect conductor, and that a constant electro- 
motive source is present in the retinal tissues, then it is not 
improbable that the light waves would cause a sudden diminution 
in the resistance of the elements, .and allow the passage of a 
previously masked current; this current might excite the 
nerve-endings, an] thus start the necessary nerve impulses. 
pointed out that the coherer was acted on not only by the 
sudden commencement, but also by the sudden cessation, of 
the ITertz waves, and drew attention to Ilering’s view that 
white and black are both positive sensations, and both caused 
by retinal excitation, 
maticians only demanded a triple starting-point, and that since 
in Ilering’s theory three such independent factors were 
postulated, no objections to this theory could be raised on that 
score. The Voung-Helmholtz theory seemed to him difficult 
to reconcile with the facts described by physiologists and ob- 
served by himself. 

A discussion followed, in which several physiologists took 
part, the general tendency of the tone being that the suggestion 
must be capahle of being applied to all living electromotive 
Structures which display electrical changes when called into 
activity. It was also pointed out that the histological appear- 
ances were not at any rate opposed) to Prof. Lodye’s suggestion. 

Prof. Osbarn described a modification of Golgi's method used 
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by Mr. strong, of New York, and showed beautiful photographs 
of nerve cells from various parts of the central nervous system 
treated in this way. 

Dr. Hildane hrought before the Section the evidence which 
had led him to the conclusion that in the recent colliery ex- 
plosion in South Wales, and prohably in most previous ones, 
the cause of death by suffocation was the deficiency of oxygen 
in the mine due to its displacement by the products of the 
explosion, Z.¢. after-damp. Suffocation by deficiency of oxygen 
occurs when the respired air contains less than 8 per cent. of 
O; it ts ushered in by an extremely sudden attack of muscular 
paralysis, so that there is but little warning of the danger when 
air is inspired deficient in O, and little chance of escape owing 
to the muscular failure. Suffocation through excess of CO, ts 
quite different, as it is preceded by gradual respiratory distress 
in which the neurn-muscular system is aroused to greater 
activity. In addition to the deficiency of O, the poisonous 
‘*after-damp ” contains often at least two noxious gases in fatal 
percentage, these being CO and II.S. The most effective 
method of fighting one’s way through after-damp seemed there- 
fore to be one which aimed at restoring to the inspired air an 
adequate quantity of oxygen, and this the author thought might 
be etfectually done by suitable portable cylinders of this gas, 

Mr. W. G. Smith brought forward some observations illus- 
trating some of the mental conditions which influence the 
association of ideas, ¢.e. memory. Experimeots were made as 
to the effect upon such association of contemporaneous nervous 
activities other than those which presumably were more or less 
directly involved. Thus the power of recollecting a given 
arrangement of letters which had been exposed before the eye 
for ten seconds was found to be modified by the person under 
observation having to carry out simultaneously avy one of the 
following among other operations during the period of ex- 
posure : tapping rhythmically on the table with the forefinger ; 
speaking a simple syllable over and over again; carrying out a 
simple sum in addition in an audible voice. in all cases the 
effect was to confuse the recollection, the degree of confusion 
being greatest in the last two described instances. 

Wednesday Morning. —Profs. Gotch and Lodge demonstrated 
the method employed by them in order to study the physiological 
effects produced by rapidly alternating currents of high intensity. 
They first showed that a nerve muscle preparation from the frog, 
if held in the neighbourhood of a friction machine to the poles 
of which were attached Leyden jars, responded by a single con- 
traction whenever a spark passed between the knobs of the 
machine. Since there was no connection, except an air one, 
between the preparation ani the machine, it was evident that 
the response was due to the preparation being in the line of 
torce which spreads out from the knobs, and that when the spark 
passed, the sudden equalisation of these effects must be accom- 
panied by a surging to and fro in the exposed nerve; the 
sudden character of this excites the tissue. They then showed 
the following experiment :— 

A looped circuit was arranged connecting the two Leyden 
jars together, but leaving them attached to the friction machine ; 
the end of the loop was connected to the earth, this being 
essential to avoid all static effects. Two wires were joined, one 
to each side of the loop, and the ends placed so as to embrace 
the exposed nerve of a nerve muscle preparation midway be- 
tween the central end and the muscle. The upper end of the 
Nerve was now brought into contact by means of other separate 
electrodes with an induction apparatus, and was excited every 
four seconds by a minimal excitation. On working the friction 
machine, and pas-ing thestrong rapidly-oscillating currents of the 
Leyden jars through the preparation, it was observed that only 
when the spark of the friction machine was extremely intense did 
the preparation respond by a contraction to these rapidly alter- 
nating currents, and that thesole effect of rather feebleralternating 
currents was to so alter the nerve that it ceased for a brief period 
lo transmit the nerve impulse evolved by the constant rhythmical 
stimulus at the central cnd. The passaze of these currents thus 
seems to produce a temporary paralysis of the nerve without 
causing excitation, acting thus like pressure or cold. 

Prof. Engelmann described a new kymograph and poly- 
rheotome, and exhibited tracings obtained with the instrument, 
which showed the great accuracy of the apparatus. ‘The record- 
ing surface was driven by means of a weight which was so 
contrived as to ensure that in each experiment the same 
velocity should be reached before the weight ceased to act, and 
the subsequent revolution rendered practically uniform, 
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Mr. G. J. Burch showe] a series of photographs of the excur- 
sions fa very sensitive capillary electrometer when projected 
on to a rapidly travelling plate and actuated by speaking into a 
telephone placed in the circuit. The excursions formed the 
Hasis for calculations of the E.M.F. of such telephone cur- 
ren’s as are preduced by the sounds of ordinary con- 
versat. n: ‘his vaned from ‘o5 to ‘1 of a volt, but with 
louder sounds mght be sufficient to produce electrolysis. 
Phot graphs were shown which demonstrated that the instru- 
men’ sed couli respond to changes of potential difference 
when t ese occurred one after another at arate of nearly 3000 
don ‘< vibrations in one second. ‘The effect of the sounds of 
certa.n vowels and consonants were shown, such as @/, ee, :, 
and In each case the fundamental tone of the voice and 
some (f its harmonics combined to give a characteristic electro- 
meter excursion with higher rapid vibrations superimposed upon 
1, These in the case of = were just visible under a lens, and 
appeared to havea rate of 3000 in one second. Photographs 
were also shown of the characteristic excursion caused bv the 
pronunciation of the words, ‘‘ Pop, pop,” and ‘‘ Dod, dod," the 
difference between the labial and the aental being well marked. 
Finally another series of photographs was exhibited which 
demonstrated that when electrolysis occurs in the electrometer, 
and \.2 evolution of the gas recorded on the travelling photo- 
graphic plate, th's evolution is seen to take place without any 
measurable delay the instant the electrolysing current com- 
menced. 
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ENG RNOCLLED TES, 
He mestings of the Conference of Delegates were held at 
"he New [Examination Schools. Forty-two societies 
nom nated delegates to represent them at the Conference. 


First CoNFERENCE, AUGUST 9. 


The Corresponding Societies Committee was represented by 
I’r f. R. Meldola chairman), Prof. T. G. Bonney, Sir John 
kvar , Sir Douglas Galton, Ir. Garson, Mr. Tlopkinson, Mr. 
Curh ert Peek, Sir Rawsan Rawson, Mr. Symons, Mr. Topley, 
Mr Whitaker, and Mr. T. V. Holmes (secretary). 

The Chairman remarked that this was their tenth Conference. 
Hiherto the reports of these Conferences had always been a 
year wehind, as regards their publication in the British Associa- 
tion volume ; the report of the Conference held at Edinburgh 
in 1592, fur example, appearing in the volume giving an 
account of the proceedings at Nottingham in 1893. Steps had 
been taken to prevent this delay in future. ‘They had also 
taken a new departure in announcing beforehand that some 
special sul’ect would he discussed at the Conference. On that 
occasion they had been fortunate enough to secure the attend- 
an ( Mr. Cuthbert I'eck to open a discussion on docal 
Muselms, 

M+. Cuthhert leek dealt with the subject under the follow- 
ealings :— 

Met.ods cf registration and cataloguing. 

[he protection of specimens from injury and dust, 

(3 The circulation of specimens and type collections for 
educaty) nal purposes. 

Central referees for n menclature and classification. 

3) Ie mo satisfactory methods of making muscums 
ie. 

Muverm lectures and demonstrations. 

The relations between museums and County Councils. 
For ¢mall muscums he thought a card catalogue was the 
Sectional letters hould distinguish the various classes of 
o ect. Lach specimen, when received, should have a number 
un@er the letter ofthe setnan awigned to it, painted on the 
Peamen, It was a poud thing ty have the dunensinns of the 
pRamen, with arvugh outline of i, onthe back of the card. 

(2) Lvery clemed cae wat acter! upon by changes in the pres: 
sure ef the atmotphers, that it jrew in an} gave out air and 
1 owrh every change of yresure, It was desirable to admit 
avonie each cate By feans ef fn ening hilled with cotton- 


ing 


ij 


4), or me sunilar ma crial, seo that the atr entering might 
be © cred. 
Av Liverprrol a vystem had heen claborated by which 


we Sl etneéns were preparcd and crrculael among a large 
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number of schools. Each collection contained some special 
class of objects, such as food products, woods, Sc. Those 
wishing to organise a plan of this kind should consult a paper 
by Mr. J. Chard, in the Report of the Museums’ Association 
for 1$90. 

(4) The average curator of a small museum was often in diffi- 
culties as to the correct names of certain specimens. An 
organisation of specialists who would, for a small fee, allow 
specimens to be forwarded to them for identification, would be 
of the:greatest use. 

(5) While there were many well-arranged and attractive 
museums, there were others dusty, with labels illegible or in- 
visible, which were almost unvisited and unknown. The 
English as well as the Latin names of specimens should be 
given. Much might be done to exhibit the variations of struc: 
ture in creatures of different families or genera. hus, in the 
Natural lTistory Museum, South Kensington, there had recently 
been placed the skeletons of a man and of a horse, both in 
the attitude of running, so that the relations of the two, bone 
for bone, could be distinctly seen. The surgical, ordinary, 
and veterinary names of the bones were added. 

(6 It was extremely difficult to make a museum demonstra: 
tion useful to more tban about a dozen persons. One 
experienced demonstrator had suggested that a lecture should 
be given in an ordinary lecture-room, illustrated by specimens, 
&c., to the whole of a large gathering, and a case-demonstra- 
tion afterwards to the few seeking further information. TVhe 
demonstrator should be placed on a temporary stand, so that 
he might see, and he seen by, his audience. 

(7) It had always appeared to him that demonstrations in 
museums should take a very prominent part in technical 
instruction, and he had been surprised that so little aid had 
been given by County Councilsto museums, Ilaving sent outa 
circular to County Council Technical Education Committees, 
he had found that local museums and free libraries had been 
assisted in only nine cases. from some counties no informa-_ 
tion had yet been received, but it would appear from the — 
answers received that there was no insuperable obstacle to the 
application of money intended for technical education to the 
development of museums. 

In conclusion, Mr. Peek drew attention to the magnificent 
museum founded at Oxford by General Pitt-Rivers, the arrange-_ 
ment of which was unique. 

The Chairman thought they were greatly indebted to Mr. 
Peek, and invited discussion. 

Sir John Evans said that Mr. Peek had left but little for any 
one toadd. Ile approved of the card catalogue, but thought 
that the .\merican system cf having a perforated card through 
which a wire passed might perhaps he preferable. Ee would 
be glad to know the best way of keeping a cabinet free from 
dust. Ile had tried a lining of cotton wool, but did not think 
the result perfectly satisfactory. As regards referees for 
nomenclature and classification, he would sugyest the keepers 
of the various departments of the British Museum, who would — 
always give prompt and valuable assistance, 

The Rev. QO. 1. Cambridge, having a large collection in - 
spirits of wine, hal found that the best place for the labels was 
inside the plass jars, not outside. The writing should be with a 
pencil. 

Sir Rawson Rawson had not always found pencil-marks in= 
delible ; and the Rev. O, P, Cambridge added that the pencil 
should be neither very hard nor very sott. 

Ir. Garson could corroborate what had been said as to the - 
advantages of using pencils in spirit preparations. Mr, (ray 
remarked that variation in the aspect of a museum constituted — 
a most important element of attraction. ‘The circulation of 
specimens tended, in itself, to make a museum attractive. : 

Mr. T. W. Shore hoped that Conference might do something 
towards obtaining aid for muscums from County Councils. It 
was clear that grants could be made by County Councils to defray 
the expense of lectures and demonstrations in muscums, 

Mr. Sowerbutis remarked that though County Councils might 
he subject to the (rovernment auditor, boroughs were not; and 
Mr. Kenssard said that at Birmingham the Corporation had 
established a museum and art gallery without any help from the 
(ounty Council, 

Mr. T. V. flolmes had in bis hands a letter from Mr, W. 
Cole, secretary to the Isssex Pield Cluh, who was most inti- 
mately acqaamnted wath technical education as it existed if 
essex. Mi. Cole's experience had given hin a very low notion: 
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of the efficacy of mere lecturing. A lecturer brought specimens 
with him, but with the departure of the lecturer the specimens 
alsa departed. What was wanted was (Mr. Cole thought) a 
permanent central museum continnally sending forth loan col- 
lections to the remoter districts, the collections being allowed to 
remain a certain time after the lectures illustrated hy them had 
been given, {Je did not think County Councils should have the 
entire contro] of museums, as that would greatly diminish the 
interest taken in them by the naturalists and field clubs to 
whom they usually owed their existence. But a grant from 
the County Council wonld give a permanence ta a museum which 
would immensely increase its efficiency in every way. 

After some discussion, in which Dr. Brett, Sir Douglas 
Galton, Mr. Gray, Sir John Evans, Mr. Cushing and Mr. 
Whitaker took part, the following resolution was proposed by 
Sir Douglas Galton, and seconded by Dr. Brett :— 

‘« That in the opinion of this Conference it is desirable that 
local natural history societies, and those in charge of local 
musenms, should place themselves in communication with the 
Technical Instruction Committee of the county or borough in 
which they are placed, with the view of obtaining pecuniary 
grants towards extending technical knowledge by means of lec- 
tures or hy demonstrations in museums.” 

Mr, Coates stated that at Perth they were building a large 
addition to their museum, apd had obtained a grant from the 
County Conncil on condition that they provided speci.ens suit- 
able for agricultural teaching. 

Mr. Elworthy said that a difficulty felt by many had not been 
touched npon. They needed the services of an expert who 
would visit a museum and pronounce with authority, ‘‘this is 
tubbish,” in the case of worthless specimens. A secretary 
would seldom venture to get rid of rubbish on his own 
responsibility. 

Sir John Evans thought the opinion of the secretary should 
be deemed sufficient. 

The Chairman then put the resolution to the meeting, and it 
was unanimously adopted. On asking if any delegates had any 
other remarks to make, 

Mr. Seward, of Cardiff, was anxious to know, if possible, 
what things bought for a mnseum in order to make it more 
useful and atcractive to the poorer classes might be legally pur- 
chased under the Act. 

Sir John fvans said that it seemed to him that the last 
resource in these cases was the Science and Art Department at 
South Kensinpton. 

The Chairman thought the Conference could not possibly 
attempt to decide the point raised hy Mr. Seward. fle felt 
sure that all present were most grateful to Mr. Peek for having 
opened this discussion on musenms, which, he believed, would 
lead to most useful! results. 


SECOND CONFERENCE, AUGUST 14. 


The Corresponding Societies’ Committee was represented 
hy Prof. K. Meldola (chairman), Dr. Garson, Mr. Mopkinson, 
Sir Rawson Rawson, Mr. Symons, Rev. Canon Tristram, Mr. 
Whitaker, and Mr. T. V. Llolmes (secretary). 

The Chairman hoped that delegates would do their best to 
further the resolution passed at their last meeting, with regard 
to local museums, 

SECTION A. 

Meteorological Photography.—Mr. Clayden stated that a suffi- 
cient cullectton of photographs had been received, except that 
he would ve glad of photographs of lightning showing anything 
abnormal. S.metimes he read of the remarkable effects of a 
whirlwind in some district when it was too late to obtain 
photographs of its results. In such cases he would be glad if 
the secretary of some local society conld get photographs taken 
at once, and send them to him before it was too late, In reply 
to Sir Rawson Rawson, he said that he had seen the photo- 
graphs of storms and lightning exhibited by the Royal Society, 
and believed he had many of them. 

Mr. Syuions remarked that much help could be given by local 
Societies if they were to send reports in. 

hearth trenmors.—Mr, Davison said that in the last report of 
the ffarth-tremors Committee there was a description of a 
bifilar pendulum invenced by Mr. Horace Darwin. It had also 
been described in Narure for july 2. It was especially 
desirable that instruments for registering earth-tremors should 
be placed along the course of great lines of fault (dislocations 
of the strata). 
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Mr. ITorace Darwin then explained the construction of 
his bifilar pendulum for registering earth-tremors. It was 
not, he said, affected by the rapid, complicate] movements 
which took place during aa carthquike, nor by the slight 
tremors caused by passing carts or trains, But extremely 
slight movements of the kind which would make a factory 
chimney lean to one side would be registered. 

Mr. Symons, as chairman of the Earth-tremors Committee, 
expfainet how the work of the Committee had grown, and in 
what respect it needed additional help. A series of pulsations 
which had been recorded by an instrument placed at the bottom 
of one of the deepest mines in the district of Newcastle-on- 
Tvne had been traced to two causes—the gradual settlement of 
the ground in consequence of the removal of the coal, and the 
beating of the waves on the coast. They had since been lock- 
ing for traces of earthqnake tremors. Mr. Davison on one 
occasion watched his instrument for some time, as he fonnd 
pulsations were taking place. They turned out to have been 
produced by the earthquake then going on in Greece. They 
wanted information as to the changes going on in connection 
with the faults in geological straia, and, if possible, to get 
records of the alterations in the earth’s crust caused by tidal 
waves. The work was then going on at Birmingham under 
Mr. Davison, bnt they wee anxious to have instruments 
established in other parts of the British fsles. In answer to 
Mr. Tiddeman, Mr. Symons said that an instrument could he 
placed on the floor of a cellar, Mr. Horace Darwin had kindly 
undertaken to expfain i:s mechanism at the close of the 
Conference. 

The Chairman hoped that some of the corresponding 
societies would have something to report on this question next 
year. 

SEcTION B, 

Pollution of Air in Towns.—Dr. G. Il. Bailey said that for 
three or four years they had been engaged in Manchester, in 
connection with the Manchester Field Naturalists, in examining 
the air of towns. The amount of pollation and the amount of 
the death-rate varied together. They had almost perfected a 
method for determining the amount of sulphur compounds iu 
the air, and one for measuring the amount of sunlight in towns. 
Their work had been chronicled in the /oz? 2.17 of the Manchester 
Field Naturalists for 1893. 

Mr. Slater made a few remarks on the effects of smoke on 
plants, and the Chairman added that cryptogams and lichens 
were once commun ob trees in Epping Forest. London had 
now approached too near for them to flourish. 


SECTION Ge 


Mr. Whitaker (representing Section C) said that he world 
first refer to coast-erosion, The final report on this subject 
would he made, he hoped, next year. The subject would theo 
be handed over to the local societies, and those which had 
coast borders could continue the work by recording changes on 
six in maps. As regards the Committee on the Circufation of 
Underground Waters, its tinal report would also be made next 
year. In this case, also, the local societies could continue the 
investigation. It had been suggested that the twenty reports 
should have their contents arraoged topographically, and that 
if then published, as a volume of 250 to 309 pages, many local 
societies might be gfad to purchase it. 

Lrvatic Blocks. —\r. Murdoch regretted that the labours of 
the Erratic Blocks Committee were confined to Engfand and 
Ireland. The work in Scotland hai not been so nearly finished 
as was commonly supposed, Mr, Gray said that in Ireland they 
had issned their first Report on Erratic Blocks. 

Prof, J. F. Blake stated that he was engaged in examining the 
microzoa of clays, especially of Jurassic clays, and would be vlad 
if members of the corresponding societies could send him 
samples. Ile would gladly report to senders on the general 
character of these clays and their microzoa. Ile might take 
that opportunity of telling the delegates that unfess he could 
obtain more support for the -lnzu/s of British Geology he could 
no longer alford to publish it. 

Mr. Whitaker hoped that Mr. Blake’s remarks would prevent 
the cessation of that most useful work. 

Geolosical Photographs. —Mr,. Jeffs said that the committee 
had received 1055 photographs, and had passed a resolution 
recommending the Council of the British .Association, whose 
Property the collection was, to deposit it in the Museum 9f 
Practical Geology, Jermyn Street, London, 
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SECTIoN E, 

Mr, Sowerbutts said that the Manchester Geozraphical 
Society had come to the conclusion that geography would 
never be tauzht satisfactorily in primary schools unless it was 
made a compulsory subject. Progress bad been madein some 
primary schoo! by the institutim of school-museums. [t was 
a sngular fact that at an examination in geography of the 
primary schools of Cheshire, Lancashire, and Yorkshire, the 
girls had won all the prizes in Yorkshire, and the boys in 
Lancashire. Ilis Society had for the last two or three years 
yu'hshed an analysis of the chief geographical papers which 
hal appeared in Eoglish and foreign journals. 


SEcTION If, 


Ethnograpiacal Survzy.—Mr. Brabrook remarked that daring 
the past year their lise of snitatle villages had heen con- 
siderably increased, and now numbered 367. <At Ipswich a 
sub-committee had been formed to assist them, and at Liverpool 
the keeper of the museum had given most valuable help. In 
Wales their sub-committee had met and had done good work, 
and the same remark might be made of Ireland. In Scotland 
they had a promise of assistance from the Gla-gow Archwological 
society. They had been told that their instructions about 
photographing were too minute, but they had been drawn up by 
Mr. Francis Galton with reference (o his system of composite 
photographs, aad any departure from them would make the 
application of that system comparatively difficult. 

Mr. Suwerbutts stated that old people in his district objected 
to be photographed and measured. 

Dr. Garson said that as regards photographs it was not 
necessary to get all the appliances Mr. Galton had mentioned 
lt was desirable to have a seat which co. Id be raised or lowered 
ike a piano-stool, so that each person might have his head in 
the same place, whatever his height might be. It was well, also, 
to have chalk lines on the floor at right angles to each other, 
the sitter being directed to look along either one line or the other. 
They did not want measurements of people more than fifty 
years old. 

Mr. Brabrook added that a set of instrnments for measure- 
ments might be had for £1 65., and a more expensive set for 
£3 35. And Dr. Garson remarked that the cheaper set was 
quite zood enough. 

A vote of thanks to the chairman closed the proceedings, 


SCIENTIFIC SERIALS, 


Pro cedvirgs of the idinburgh Mathematical Society, vol. xii. 
(Wilhams, and Norgate, 1894 )—The geometrography of 
Luchd’s problems, by Or. J. S. Mackay, is a modification of 
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M. bk. Lemoine’s La Géometrographie ou Iart des constructions | 


Goeometriques (the subject of 1wo memoirs read at the Oran 
1553) and Pau (1892) meetings of the Kiench Associuien for 


the Advancement of the Scrence-), and an aypilication af atin, 


the problems in the tir t sic hooks of Ieuclid's ‘! Elements.” 
The restrictions are those of Euclid, viz. that the cowstracnons 
should be effected by means of the straisht-edge and compasses 
only, Ttis an interesting inteerducts ned M. Lemoine's methods 
to english readers. The same author contritutes formula: con- 
necien with the radi of the incircle and the eacincles of a 
triangle, This is on the dines of the work we ree ently no iced 
hy the same writer (volo. Audra. Wai. So. Proaceatinys:. | 
W founled upon atebl piven an the Lady's ana Gentleman’ 
Poary ter 1578. Nealy all of ibe eigh y tolmuke are assigned 
to the authors who test published them: pusstbly those un- 
afigned are tue to Vr, Mactay himself. M. Paul Aubert, an 
tis “Goonlonnees Tangenticiles,” applies them to the lis: 
cmesten of a number of gen ral problems relating to surfaces of 
the evond order.— Dr. Sprague writes on the geometrical in- 
terpretation of 1'; his investigation was suggested by a result 
givenin Tayward’s " Vector Algebra and Trizonometry.”—Mr. 
Gs. A. Gibson, in a proof of the uniform convergence of the 
Founer Sernes, with noves on the differentiation of the series, 
discusses a point which has not, apparently, been considered in 
the english tex) -books,—In addiion to the above papers there 
ace veveral sort notes: Vrof Crum lirown gives an abstract 
of ayape reappear) inthe Zea actions of the Koyal Sociery 
of Edtoburh, on the division al a parallelepiped into tetra: 
hedra, pote on factoring, J. W. Butters; on a problem in 
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tangency, G. E. Crawford ; on certain maxima and minima, G. 
Duthie; on solutions of certain diflereatial equations, F. IL. 
Jackson ; on E. Carpenter’s proof of Taylor’s theorem, R. F. 
Muirhead ; notes on the number of numbers less than a given 
number and prime to it, and on the pedal triangle, Prof. 
Steggall ; five notes, viz. two circular notes, geometrical note 
(ii.), 1wo unplets of circum-hyperbolas, three parabolas con- 
nected with a plane triangle, and notes on an orthocentric 
triangle, Kk. Tucker ; and a note, by W. Wallace, on a third 
mode of section of the straight line. Of the other communica- 
tions that were made to the Society during the session the titles 
only are given. A list of members and of the presents made to 
the library close the volume, which contains a good deal of 
matter of interest to mathematical teachers. 


SOCIETIES AND ACADEMIES. 
Lonvon. 


Royal Society, June 7.—‘'On the Recurrent Images 
following Visual Impressions.” By Shelford Bidwell, F.R.S. 

The earliest recorded observation of a certain curious pheno- 
menon associated with optical after-images is that of Prof. C. A. 
Young, who published a note on the subject in the year 1872, 
and proposed that the phenomena should be called ‘frecurrent 
vision.’ (PA. Afag. vol. xiii. 1872, p. 343). le notices 
that when a powerful Leyden jar discharge took place in a 
darkened room, any conspicuous object was seen twice at least, 
with an interval of a little less than a quarter of a second ; often 
it was seen a third time, and sometimes even a fourth. 

A few months later an account of two experiments on the 
same subject was published by Mr. A. S. Davis. (P4Ai/. Mag. 
vol. xliv. 1872, p. 526). In the first, a piece of charcoal, one 
end of which was red-hot, was waved about so as to describe an 
ellipse or circle a few inches in diameter. A blue image of the 
burning end was seen following the charcoal at a short distance 
behind it, the space between the charcoal and its image being 
absolutely dark. The other experiment was made with a piece 
of apparatus resembling a photographic instantaneous shutter. 
The shatter was interposed between the observer's eye and the 
sky, and was covered with pieces of coloured glass, through 
which mamentary flashes of light were allowed to pass. Jt was 
found that each flash was, after a short interval, generally 
succeeded by a recurrent image, the colour of which was nearly 
complementary to that of the glass. 

In 1885 the author called attention to a very simple and effec- 
tive method of exhibiting a recurrent image (NATURE, vol. 
xxxil, t885, p. 30). If an ordinary vacuum tube, illuminated 
by an induction coil discharge, is made to rotate slowly upon a 
horizontal axis fixed at right angles to the middle of the tube, 
the tube is seen to be followed at a distance of a few degrees 
by a ghost-like image of itself, the ghost exactly imitating the 
original in form, but having a uniform steel grey colour. In 
the same paper the following observation is noted :—‘'' The 
vacuum tube being at rest in a feebly lighted room, I concen- 
tra ed my yaze upon a certain small portion of it while the dis- 
charge was passing. The current was then interrupted, and 
the lumiimus image was almost instantly replaced by a corre: 
spotding image which appeared to be intensely black upon a 
less dark background. After a period, which 1 estimated at 
from a quarter to half a second, the black image again became 
luminous ; this luminons impression lasted but for a small 
fraction of a second, and the series of phenomena terminated with 
Hs disappearance . . It was also found desiratle to 
make the preliminary illumination as short as possible, a single 
Nash being generally sufficient to produce the phenomena.” 
Yhe following comment was added :—'** The series of pheno 
mena seem to be due to an affection of the optic nerve which 
is of an oscillatory character. Abnormal darkness follows as a 
reaction after the luminosity, and again after abnormal dark- 
ness there is a rebound into feebler luminosity.” 

Vhe subject has recently attracted much attention in connec: 
tion with the experiments of M. Aug. Charpentier. he 
account of them given by M. Charpentier in a paper on 
* Retinal Oscillations "! is briefly as follows:—1fa black disk 
having a white sector is laminated by a strou: light, and 
slowly turned round wlule the observer’s eye is fixed upon its 


V“"Oscdlations rctiniennes,” Comptes Hindus, vol. cxiii, 1? qt, Po 1475 
See also * Reaction oscillat are de ta Retine,” otek. fe PA) sivleyric, 18 ya, fe 
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centre, there appears upon the white sector, near to its leading 
edge, a well-defined dark band, which is separated from the 
black ground of the disk hy a similar white band. The angular 
extension of the dark band increases with the speed of rota- 
tion, so that it always takes the same time to pass over a fixed 
point on the retina; it begins about one-sixty-fifth or one- 
seventieth of a second after the first passage of the white, and 
lasts sensibly the same time. IIe goes on :—‘‘ The dark band 
is in fact only a kind of reaction of the retina after the luminous 
excitation, a reaction which can be demonstrated in a totally 
different manner. 1 have found that if an instantaneous lumi- 
nous excitation is produced in complete darkness the sensation 
appears to be reduplicated ; shortly after its first generation it 
seems to disappear, and then manifest itself again. This is the 
case, for example, when a single discharge from a Ruhmkorff 
coil is passed through a Crookes or Geissler vacuum tube, or 
simply, but less ohviously, through the air. There is, 
then, in this last experiment, as in the first, a negative reaction 
of the retina under the influence of excitation. ... . It 
would be dificult, and in any case premature, to indicate the 
eause of this phenomenon, but it may fairly be characterised as 
the result of a retinal oscillation set up under the influence of 
the beginning of the luminous excitation.” 

The present paper deals partly with the colours of recurrent 
images under different conditions, and partly with the reaction 
attending the early stages of a luminous impression as noticed 
by Charpentier. 

In the observation of the recurrent images set up by the action 
of light of different colours, the author began, like Mr. Davis, 
by using coloured glasses. 

A metal disk, about 8 em. in diameter, was arranged so as 
to rotate slowly and steadily about its centre infront of the con- 
denser of a projection lantern. Near the edge of the disk was 
a circular aperture ahout o°5 em. in diameter, the image of 
which was focussed upon a distant sereen. A plate of coloured 
glass was placed before the projecting lens, and thus was 
obtained a small coloured disk of light, which described a 
cireular path upon the screen. The coloured disk was, in 
most eases, seen to be followed at an interval of a few de- 
grees by a ghost of the same size and shape, but of feebler lumi- 
nosity, and of a hue which varied more or less with the eolour of 
the glass employed. With white electric light the colour of the 
ghost was violet. 

This method of experimenting was, however, found to be ua- 
suited for the purpose in view, and it is mentioned only on 
aceount of the facility which it affords for exhibiting the 
phenomenon to a large number of persons. To obtain results 
of any value, it was necessary to employ the simple colours of 
the spectrum. 

In the arrangement finally adopted, light from a selected 
portion of a spectrum was projected upon a small mirror, to 
the back of which was attached a horizontal arm, not quite 
perpendicular to the mirror : the arm was rotated by clockwork, 
and the reflected beam of light was received upon a white 
sereen, forming a coloured disk about t‘§ em. in diameter, 
which revolved in a circular path having a diameter of 30 cm. 

When the mirror turned once in 14 seconds the ghost or re- 
current image appeared about 50° behind the coloured disk, the 
corresponding time interval being one-fifth of aseeond. The 
host appeared to be circular in form, its diameter being gener- 
ally rather less than that of the original. The colours of the re- 
current images, as specified below, have all been observed by 
several persons, and, except as to those at the extreme limits of 
visibility, all the observations were in agreement. 


Spectrum colours, 
extreme violet... ... 
Middle violet 


Recurrent colours. 

No perceptible mage. 

A pale image, variously deseribed as 
grey, yellow, and greenish-yellow. 

Feeble violet. 

Brighter violet. 

Bright vivlet. The image is more con- 
spieuous with green light than with 
any other. 

Blue. 

Llnish-green, 


Ipark blue ... ... 2. 
Light bine ... 
Middle green 


Greenish-yellow ... 
Orange-yellow... 


Orange Daik bluish-green. 
Orangered ... ... Very dark bluish-green. 
oxed.... .. 0 ca BER ood 


No image at all, nowever bright the red 
was made. 
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‘A complete small spectrum, revolving parallel to itself in a 
circle about t metre in diameter, was followed hy a ghost 
which corresponded to the portion of the spectrum comprised 
between the orange and the beginning of the violet. The 
whole of this ghost was of a violet hue: no trace whatever of 
yellow or greenish-yellow could be detected at the more 
refrangible end, nor of blue or bluish-green at the other. 

From other experiments it appeared probable that the blue 
and bluish-green recurrent colours apparently observed when 
the yellow and orange portions of the spectrum are tested 
separately are due merely to an effect of mental judgment, and 
not to any cause of a physiological nature. 

Four independent facts are consistent with the conclusion 
that luminous recurrent images are due to a reaction of the 
violet nerve fibres only. 

(a) With white light the reeurrent colour is violet. 

(4) In the recurrent image of the complete spectrum no colour 
but violet can be detected. 

(c) A pure red light, however intense, gives no recurrent 
image. (It is generally supposed hy the supporters of the 
Young-IIelmholiz theory that red light has no action upon the 
violet nerve-fibres. ) 

(dz) Tbe apparently blue colour of the ghost of simple 
spectrum yellow is just as well produced by a compound yellow 
consisting of green and red, the latter of which is inert when 
tested separately. 

The path of the revolving spot of light is generally marked 
by a phosphorescent track, which, when the rate of revolution 
is not less than one turn in t4 seconds, often forms a complete 
eirele. The trail is due to the usually feeble continuation of the 
after-image, of which the bright initial stage constitutes the 
recurrent image. 

In the experiment next to be described, the Charpentier effeet 
and the recurrent image are made to exhibit themselves 
simultaneously. 

Two blackened zine disks, 15 em. in diameter, from each of 
which two opposite quadrants were cut out, were mounted in 
contact with each other on a horizontal axis, driven by elock- 
work, and making one turn in 14 seconds. By slipping the 
disks over one another round their centres, opposite open 
sectors might be obtained, of any aperture from o° to 90. 
The apparatus was set up opposite a box containing a 32-candle 
power incandescent lamp, with a variahle resistance in the 
circuit, the side of the box between the lamp and the disks 
being covered with a sheet of ground glass. 

The sectors being in the first place opened as widely as 
possible, Charpentier’s dark band was easily seen upon the 
Uluminated background. 

The seetors were then gradually closed up, until the posterior 
edge of the dark band approximately coincided with that of the 
sector, When this was accomplished, it was found that the are 
of the open sector was equal to about ;!, part of the whole cir- 


cumference. The dark reaction, therefore, eeased in (<5 of 14 
seconds =) » second after the first impact of the light upon 
the eye. 


For more readily demonstrating the sueceeding phenomena, 
it was found convenient to again open the sectors a little, so 
that they covered an angle of about to” or 12°. Resuming 
the observation, it was seen that the posterior edge of the open 
sector was bordered by a luminous fringe due to persistence. .1 
little beyond the termination of the fringe there appeared an 
intensely black radial band, estimated to cover a space of from 
3° to 4°, and distinguishable even upon the black ground of the 
metal disk, though it is shown far more conspicuously upon a 
translucent disk made of stout writing-paper with a sector cut 
out. Lastly, after another interval of perhaps 35° or go", came 
the luminous reeurrent image, which, with the yellowish ligh: 
of the ineandescent lamp, appeared to be of a blue colour. 

This method of observation revealed one other point of in- 
terest, which seems hitherto to have escaped notice, though it 
is evident enough with a Charpentier disk, when once attention 
has been directed to it. The average illumination of the bright 
band intervening between the dark band and the leading edge 
of the sector is much more intense than that of the other portion 
of the sector. Moreover, it is not uniform, but inereases, 
gradually at first, and very rapidly at last, trom the leading 
edge up to the dark band. In fact when the light used is not 
strong, the luminous margin of the bright band is a far more 
conspicuous object than the dark band itself: it appears to 

| glow almost like a white-hot wire. 
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Charpentier states that, under favourable conditions, he has 
been able to detect the existence of a second, and even of a third, 
dark band of greatly diminished intensity, though he adds that 
the observation is a very difficult one. What is probably the 
same effect in a different form caa, however, he shown quite 
easily in the following manner :— 

In a blackened zine disk 15 cm. in diameter, there were cut 
two opposite radial slits, about o°5 mm. in width. The disk 
was rotated at the rate of one turn per second in front of a 
sheet of ground glass, behind which was an incandescent lamp. 
The Glass was covered with opaque paper, in which acircular 
open ng was made of slightly less diameter than the disk. The 
disk was placed opposite this opening, and no light reached the 
eye except such as passed throngh the two slits. When the 
disk was observed from a distance of about t} metres, the eye 
being tixed upon its centre, each slit appeared to give four (or 
possibly five) luminous images, arranged like the ribs of a partly 
opened fan. The images were distinctly separated by dark 
intervals near the circumference, but overlapped one another 
towards the centre. The leading imaye was naturally the 
brightest, each consecutive image being considerably weaker 
than its precursor. <All had the same tone of colour, naniely, 
that of the yellowish-light given by the electric lamp. The 
usual blne recurrent image could also he seen following the 
images of the radial slits, at an angle of abont So’. 

It appears, then, that when the retina ts exposed to the action 
of light for a limited time, the complete order of visnal 
phenomena is as follows :— 

(1) Immediately upon the impact of the light there is 
experienced a sensation of luminosity, the intensity of which 
inereases for about one-sixtieth of a second: more rapidly 
towards the end of that period than at first. 

2) Then ensnes a sudden reaction, lasting also for about one- 
sixtieth of a second, io virtue of which the retina becomes 
partially insensible to renewed or continued luminous impres- 
sions. ‘These two effects may be repeated in a diminished 
degree, as often as three or four times, 

3) The stage of finetnativn is succeeded by a sensation of 
steady Inminosity, the intensity of which is, however, consider- 
ably below the mean of that experienced during the first one- 
sixtieth of a second. 

4) After the external ight has been shut off, a sensation of 
diminishing luminosity continues for a short time, and is suc- 
ceeded by a brief interval of darkness. 

(5) Then follows a sudden ani clearly-defined sensation of 
what may be called abnormal darkness—darker than common 
darkness—which lasts for abont one-sixtieth of a second, and is 
followed by another interval of ordinary darkness. 

6) Finally, in about a fifth of a second after the extinction of 
the external light, there occurs another transient impression of 
luminosity, generally vialet coloured, after which the uniformity 
of the darkness remains undisturbed. 

No account has been taken of the comparatively feeble after- 
image, to which the phosphorescent trail before referred to is 
dic, and which may last lor two seconds or mare. 

In an addendum to the paper reference is made to the recent 
expermments of Dr. Carl Hess (‘* Pflugers Archiv fir Physio- 
logie, vol. xlix. p. 190). 

PARIs. 


Academy of Sciences, August 27.—M,. Ivewy in the 
chaire=On tne variations of the apparent signs of lines and 
angles, in direct vision and in visinn by movements of the eyes 
and head, by M. Ch. ilenry. Formula and tables are given 
embody tig the results of the consideration of a great number of 
caves and enabling apparent sizes to be calculated. —-On the 
transformation of ¢yuafien) canontpues in the problem of three 
Lodie, by M. Haul Vernier. fn the possibility of replacing 
the indeterminate problem given hy the pee eae of Pascal's 
thevrern by a determunaie peohlem, by M. Paul Serret.—Ke- 
varchey on the movement of the solar atmosphere, by M. I. 
Deslan tres. An examination of many photographs of spectra 
of the sun reveals interesting phenomena in connection with a 
iw ght line occurring within the widedark lines I] and IK of 
aflaum. Vhis line may be resolve] inte two bright lines 
encle®ing adark bine; the breght line’ correspond to the lower 
layert of the chromosphere, while the dark line belongs to the 
hivher layers. ‘Vhese bright lines often show dissymmetry, 5 me- 
time! one and sometames the other beceaming the narrower. 
Spectra of the faa do not w ually show this cdissymmetry, but 
te) a comevon condition over the remainder of the surface, and 
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is more pronounced near the equator than in the neighbourhood 
of the poles, Near spots the observed dissymmetry is often in 
the opposite direction on opposite sides, and the narrowing of 
the line is sometimes irregular. These phenomena can be ex- 
plained on the hypothesis of a continual cirenlation of the sun’s 
atmosphere, but it is worth noting that a less marked dissym- 
metry has been obtained in the calcium spectrum produced by 
the induction spark. Resemblances are pointed out between 
these phenomena and those observed in the spectrum of Nova 
Anrigze.—A remarkable thunderstorm, by M. Ch. V. Zenger. 
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BACTERIA IN WATER. 


Wicro-Organisms in Water; thetr Significance, identt- 
fication, and Removal. By Prof. Percy Frankland and 
Mrs. Percy Frankland. (London: Longmans, Green, 
and Co,, 1894) 

N perusing this volume, there can be left no doubt 

in the mind of anyone who has paid attention to 

the enormous progress in the knowledge of micro- 
organisms in water, that the authors have succeeded in 
producing a work which testifies to a full and accurate 
survey of the subject, and to a large amount of original 
observations carried out by the modern approved 
methods. For these reasons we venture to say that this 
volume will occupy the position of a valuable text-book 
and standard work on the subject of micro-organisms 
in water. The views which the authors, in common with 
modern sanitarians, hold asto the relative value of the 
chemical and biological examination of potable waters, 
deserves special attention on behalf of some distinguished 
chemists, on whose mind the whole progress of bacteri- 
ological science seems to have as yet made but little 

impression ; in this connection we quote, from p. 117, 

chapter v., the authors’ statement which, being those of 

a distinguished chemist, it isto be hoped will have the 

desired effect :—“If water which is known to have 

received sewage matters (and the ev/fve exclusion of 
such from supplies drawn from rivers is practically im- 
possible) is to be supplied for dietetic use, and if this 
water, as is so often the case, is not objectionable on 
account of the absolute quantity of organic matter, as 
revealed by chemical analysis, which it contains, but 
only of the suspicious origin of a part of this organic 
matter, then it is evident that in the purification of such 
water the point to be taken primarily into consideration 
is how the organic life it contains can be reduced toa 
Minimum.* The authors might have further added that 
the chemical] analysis only of such waters is for sanitary 
purposes of little practical use, since a water may contain 
less than the recognised amount of organic matter, and 
yet be dangerous for drinking purposes on account 
of the presence in it of some undesired pathogenic 
microbes. The amount of organic matter and the pre- 
sence of these latter in water need not, and in some cases 

(e.g. the well-known outbreak of typhoid fever at Cater- 

ham) do not bear a constant or a definite relation to one 

another. Asa more recent illustration of this kind, the 
well-known instance of the cholera in Hamburg and 

Altona in 1892 may be quoted. 

As is well known, Hamburg and Altona (p. 152) “ are 
dependent upon the river Elbe for their water supply, 
but whereas in the case of Hamburg the intake is 
situated adoz'e the city, the supply for Altona is abstracted 
below Hamburg after it has received the sewage of a 
population of close upon 800,000 persons. The Ham- 
burg water was therefore, to start with, relatively pure 
when compared with that destined for the use of Altona. 
But what was the fate of these two towns as regards 
cholera? Situated side by side, absolutely contiguous 
in fact, with nothing in their surroundings or in the 
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nature of their population to especially distinguish them, 
in the one (Hamburg) cholera swept away thousands, 
whilst inthe other Altona) the scourge was scarcely felt.” 
. . . “The Hamburg water, to start with, was relatively 
pure when compared with the foul liquid abstracted from 
the Elbe by Altona; but whereas in the one case the 
water was submitted to careful filtration through sand 
before delivery, in Hamburg the Elbe was distributed in 
its raw condition as taken from the river.’ Here we 
have water coming originally from the same source, 
which was yet widely different in biological respects for 
the two sets of consumers :— 

(2) Hamburg water, cheinically comparatively pure. 

(6) Altona water, chemically foul, owing to great 
sewage pollution; yet the Hamburg water proved deadly 
because rich in cholera germs, while the Altona water, 
from which most of these germs had been removed by 
careful filtration, but chemically still impure, did little 
harm. 

Prof. Percy Frankland, when before the Royal Com- 
mission on Metropolitan Water Supply, seemed to have 
resented a statement made by myself before that Com- 
mission asto thecomparatively small value that sanitarians 
attribute toa purely chemical analysis of water ; inasmuch 
as he (Prof. Frankland) quoted the very water of Hamburg 
as proving the importance ofchemicalanalysis. He said 
that the Hamburg water which he had examined for the 
editor of the British Medical Journal, would already, on 
chemical grounds, have been condemned as unwholesome 
water. But he was immediately after this answer con- 
fronted with the information not then known to him 
(Prof. Frankland), given to him by one of the Com- 
missioners, viz. that the population of Altona drank with 
comparative immunity the same water, only chemically 
more polluted, the difference between the two waters being 
that the Hamburg water was consumed unfiltered, while 
the Altona water was filtered before delivery. From 
what we have quoted above, it is satisfactory to find that 
Prof. P. Frankland, in common with others, does not 
attribute great value to chemical analysis alone. 

The subject of preparation of culture media for bacterio- 
scopic water-analysis, and of the methods of isolation of 
micro-organisms from water, are treated ina fairly ex- 
haustive manner in chapter i. We miss, however, the 
description of the methods of making agar plates, 
probably because the authors asa rule used only gelatine 
plates. Chapter ii. gives a detailed description of the 
methods of staining bacteria. It is not quite clear where, 
inthe examination of micro-organisms in water, the stain- 
ing of sections of tubercle, leprous, and other pathological 
tissues comes in; at any rate, if quoted, it might as well 
have been quoted more perfectly. Chapter ili. deals with 
the examination of water for micro-organisms; chapter 
iv. with the bacterial contents of various waters, of rivers, 
lakes, wells, springs, sea-water, ice, hail, rain, Xc. ; 
chapter v. with the purification of water for drinking 
purposes by the various filters in use on large and small 
scales, sterilisation by heat, subsidence, chemical treat- 
ment, &c. ; and chapter vi. on the multiplication of the 
micro-organisms in water. All these subjects are 
treated in great detail], both on account of the large 
amount of bibliography, as also on accoun 92f a con- 
siderable amount of work contributed by the authors 
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themselves. There are, howevycr, two subjects on which 
it is necessary to make some comment. The first refers 
to a passage on p. 119; they say: “In the year 1885 
Koch’s gelatine process of water examination was first 
introduced into this country by one of us.” 

] am quite sure that Prof. P. Frankland hereby quite 
unintentionally omitted to state the fact that Dr. Angus 
Smith (7Ae Santtary Record, 883) was the first to apply 
the gelatine test for showing the relative number and 
the different characters of the colonies of the microbes 
present in water. 

The second point refers to the factors which determine 
the efficient character of sand filters. From p. 119 to 
p. 142 we have a detailed account, with numerous tables, 
of the results of the bacteriological examination of 
London waters “ by one of us,” yet no mention is made 
and no indication is given of one of the most important 
factors ‘ceteris partous) in efficient sand filtration, viz. 
the formation in the superficial layers of the filter bed 
of a slime (Schlamm) ; it is precisely after the formation 
of this “slime” that the filter becomes efficient, it is 
incfiicient before the “slime” is formed. The authors 
have had abundant indications as to the importance of 
this ‘‘slime’ ; they quote on p. 158 researches by Piefke, 
who demonstrated already in 1887 that (p. 159) “it is 
the slime deposit on the sand which constitutes the real 
filtering material in the water-works’ filter.” Further 
indication of the importance of this “slime was given 
to the authors by Prof. Lankester’s extremely valuable 
evidence before the Royal Commission on Metropolitan 
Water Supply, November 1892, and lastly by Koch's 
paper on water filtration in the Zevtschr. J. Hygtene und 
Infektions, vol. xiv. Koch clearly shows that the sooner 
this slime is formed—water which initially contains a 
greater amount of impurity would form it sooner than 
water initially pure-=the sooner the filtration becomes 
efficient ; further, that on renewal (by scraping) of the 
surface of the filter this protective slime is removed, and 
therefore the filter for the time becomes inefficient ; 
then the influence of frost on this slimy layer, and a 
variety of other important points connected with this 
slime. All these and others are of the utmost import- 
ance as regards the real understanding of the working 
of sand filters; ¢g. the exact nature of the slime, the 
conditions affecting its formation, the differences of its 
formation in the filter-beds of the various London Water 
Companies, and at various periods, &c. <All these points 
require elucidation, and one must regret that the authors 
have missed a valuable opportunity to treat of these in 
the book ; since the researches ‘‘ by one of us” made of 
the London waters in 1886, which are quoted in full in 
the work, no real progress appears to have been made. 
One thing, however, is brought ont by the observations 
not only of Fraenkel and of Piefke, but of all that have 
worked on the question of purification of drinking-water 
by filtration, and that is (p. 157) that “even under the 
most favourable conditions of working the sand filters 
do not form a complete obstacle to the passage of 
Micro-organisms. ” 

Chapter vil., on the detection of pathogenic bacteria 
In water, gives an extensive bibliography and the most 
reliable inethods for the detection of bicteria, the typhoid 
bacilli, and Koch’s comma bacillus re.eiving a not unde- 
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servedly large share of attention. With regard to the 
ditterentiation of bacillus coli and typhoid bacillus by the 
presence or absence of gas-bubbles in gelatine cultures, 
the authors state (p. 269): “ This distinction has been 
shown by one of us to be available in an extremely 
simple form for the differentiation of the two organisms,” 
viz. the bacillus coli forming gas-bubbles in gelatine 
shake cultures already after twenty-four hours’ incubation 
at ordinary temperature, while the bacillus of typhoid 
does not do so. I am able to confirm this, and to state 
that this characteristic formation of gas-bubbles by 
bacillus coli in gelatine shake cultures has been known 
and practised in my laboratory for more than two years, 
and is described by me in the Reports of the Medical 
Officer for the Local Government Board, 1892-1893; _ 
also in the Journal of Pathology and Bactertology — 
November 1893; and in the Centralblatt fiir Backt. und 
Parasit. vol. xv. Nos. § and 9. 

There is one further subject to be mentioned, viz. on 
p. 272 and p. 273. The authors in using Parietti’s 
method, in order to detect the typhoid bacillus in water, 
recommend adding to the cultivating medium “1 to 10 
drops of the water under investigation”; if, as is almost 
invariably the case, the typhoid bacillus is present in the 
water in a highly diluted state, z.¢. few examples in a large 
bulk of water, how the authors can under these con- 
ditions hope to recover the typhoid bacillus by using 
I to 10 drops of the water, is difficult to see. True, later 
on, on p. 285, an important addition 7 small print is 
made in the shape of a note at the end of chapter vii., to 
the effect that in ‘examining water for the typhoid 
bacillus it is advisable to pass a considcrable volume, 
250 c.c. or upwards” (this sounds rather different from 
1 to 10 drops) “through a sterile porcelain or infusorial 
earth filter, and then to transfer this deposit on the sur- 
face of the cylinder by means of a sterile brush into 4 
small quantity of sterile water”; this is then used for 
cultivation. This is the identical method which was 
used by me with success in the summer of 1893 in de- 
tecting the typhoid bacillus in the Worthing water, and 
soon after in the water from a polluted well in Kother- 
ham.! 

For the means by which Noch’s cholera vibrio can be 
differentiated from other vibrios that have been hitherto 
found in water, the authors (on p. 279) mention Koch's 
conclusion that the absence of indol reaction, as well as 
the absence of any pathogenic cffects on guinca-pig 
sufficiently distinguish the non-cholera vibrio from Koch's 
comma bacillus. This conclusion is definitely contra= 
dicted by a number of morc recent observations made by 
independent workers, amongst them notably R. Pfeiffer 
(Archiv. fc Hyg. und Infekt, vol, xvii.). 

Chapter viii. treats of the vitality of particular patho- 
genic bacteria in different waters; a large amount of 
bibliography with tabulated results by the various authors 
are given 7 eafeaso. Turning to the vitality of the 
typhoid bacillus, we find one observer (p. 290, Braem, 
wives the vitality of this bacillus in distilled water 183 


' 


1) A similar rematk inay be made toa passage on p. 2) 3. ‘The authors 
describing the cetection of anthrax spores in water, state =" \V method has 
Ween devised by one of us (1093) suitable for the detection of anthrax spor 
when present along with other micro-organisms in water.” “Thais Cin 
killng by heat the non pore-hearing forms, while the spores, being mote 
reat ting, survive. ‘Lhia method ‘one of ats “osght have found descubed us 
Kleso’s "' Micro organism and Disease,“ 3rd edition, 123%, p. 1 6. 
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days ; Hochstetter, on the other hand, not exceeding five 
days; Meade Boulton, from two to three and ten to 
fourteen days ; Wolffhiigel and Riedel, thirty-two days. 
Similarly as regards the vitality of Koch’s cholera vibrio 
in distilled water, Percy Frankland states that none were 
discoverable on the second day (the vibrio was initially 
in a weakened condition); Hochstetter, twenty-four hours 
toseven days; Nicati and Rietch, more than twenty days ; 
Slater, five hours; Strauss and Dubarry, fourteen days. 


EOS CS sa im 


These differences are extremely perplexing and materially 
interfere with the value of the statements. As all these 
observers used distilled water, the differences as to the 
vitality must be due to the microbes themselves; the 
readiest explanation is this, that the different observers 
used the microbes in different states of resistance. It is 
perfectly well known that a variety of conditions, such as 
the nature of the nutritive medium in which the 
organisms had been growing, the age and the pedigree 
of the culture used, determine the resistance and vitality ; 
unless, therefore, in all cases the best and mos‘ favour- 
able cultures are used, the observations are of small | 
value, and the authors justly [(see pp. 331 and 334) lay | 
stress on similar points. 

One conclusion proceeds with clearness from the re- 
corded observations, viz. that (p. 261) “‘a number of bac- 
terla, possessing pathogenic properties of the most pro- 
nounced character, have been detected in natural waters 
from time to time,” and it is therefore not quite correct to 
assume, as is generally done, that typhoid and cholera 
are the only diseases whose germs are distributed by 
water, nor is it justifiable to limit our attention to these 
two species only, because the whole subject of the identi- 
fication of specific bacteria in water is practically still in 
its initial phase. 

Chapter ix. and Jast, on the action of light on micro- 
organisms, is extremely well written and gives a detailed 
account of .this important and ever-widening field of 
research ; the history of the whole subject and the very 
valuable results obtained by the authors (or rather “by | 
one of us”?) are described in a thorough and readable 
manner. It is to be regretted that the beautiful and well- 
known researches of Prof. Marshall Ward on the funda- 
mental difference of action of the red and blue part of 
the spectrum should have been passed over. 

In an appendix a valuable and up-to-date systematic 
description is given of the micro-organisms that have 
been hitherto found in water, by which their identifica- 
tion is greatly facilitated. We only wish the authors 
had not ventured to classify them into pathogenic and 
non-pathogenic bacteria, the former indicated by being 
printed in red letters, the latter in black. The authors 
do not accurately define, for obvious reasons, what | 

H 


and what is not a pathogenic micro-organism, but give a 
list of “those microbes which have been found to be 
pathogenic to man or animals.” The classification in 
the appendix is both incorrect and misleading. It is 
incorrect because a great many of the microbes men- 
tioned here as non-pathogenic, produce disease and 
death in the guinea-pig if injected in sufficiently large 
doses into the peritoneal cavity; it is misleading because 
microbes are mentioned here as pathogenic, e.g. the 
Bucillus coli, the Proteus vulgaris, the Proteus mirabilts, 
1 This expression occurs over thirty times. 
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which have no greater claim to such a designation than 
the Lactllus prodtigtosus or the Bactllus subtilis ; for it 
has been conclusively established, by a number of inde- 
pendent observers, that these latter act in the same way 
pathogenetically when injected into the guinea-pig’s peri- 
tonenm as the Bacz//is col’, the vibrio of Koch, or the 
bacillus of typhoid fever. 

In conclusion, we have no hesitation in saying that, 
short of the omissions that we have pointed out, the 
book will take a prominent place amongst the standard 
works on micro-organisms in water, E. KLEtN. 


RITTER S “ ASIA, RUSSIAN ADDENDA. 
East Siberia. Parti, being the Sayan Highlands in the 

Government of Irkutsk, in the South of the great 

Siberian Hichway,up to the Southwestern Extremity 

of Lake Baikal. By P. P. Semenoff, 1. D, Chersky, 

and G. G. von Petz. (St. Petersburg, 1894.) 

H1S volume belongs to the great undertaking of the 
Russian Geographical Society, which was begun 
many years ago with the intention of publishing addenda 
to those parts of Ritter’s “ Asia” which deal with regions 
of the great continent belonging to Russia, or touching 
its frontiers. The large number of geographical researches 
which have been made since the year 1832, when Ritter’s 
great work had been published, and the difficulty of 
treating them with the same details as Ritter had treated 
the scanty information available sixty years ago, have 
resulted in many delays in the appearance of the promised 
volumes, and even this last one comes ont as the work of 
three different persons—P. P. Semenott taking it up when 
Chersky had met with an untimely deathin the far north 
of Siberia, But in the hands of P. P. Semenoff, the 
volume we now have before us bears no traces of an in- 
complete posthumous publication, On the contrary, it is 
a well-finished work, worthy to take one of the first places 
among the several excellent volumes of ‘* Russian 
Addenda ” previously published. 

Not only the great lines of Ritter’s classical work and 
its spirit could be fully maintained, but the many explor- 
ations which have been made in this region during the 
last sixty years, have only confirmed the correctness of 
the conceptions of the great geographer. The Sayan 
mountains appear, indeed, as a huge border-wall of the 
great massive upheaval of North-west Mongolia, and as a 
part of the immense border-ridges which fringe the 
high plateau of East Central Asia. And in the Alpine 
regions beyond it there is no trace of the chains which 
Humboldt wanted to run along the parallels, and the 
meridians, There is, in the Tunka, the Kitoi, and the 
Byelaya Alps, simply a succession of chains running 
roughly parallel to the border-ridge. 

In the huge border-ridge lies the 11,500 feet high 
Munku Sardyk, the highest mountain of East Siberia, 
which till lately was supposed to be the only one snow- 
clad peak in that part of Asia. Its glaciers and its sum- 
mit had already been visited and described by Radde in 
1856, but the present volume contains also the most 
interesting observations of Captain Bobyr, who has re-. 
visited the peak, and from whom we learn that four more 
peaks rise above the snow-line in the same part of the 
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One of them, situated further west and named 
Peak Middendorif, gives origin to mighty glaciers, 
vis.ted by M. Yachevsky. The same expedition has fully 
contirmed the fact which was much contested five-and- 
twenty years ago, namely, that the highlands lying in the 
soath of the Sayans are a plateau, 3999 to 4090 feet high, 
belonging to the great plateau of East Asia. 


Sayans. 


However, much remains to be done to explore the | 


border-wall of this plateau, for, apart from the exploration 
of the Munku Sardyk and the plateau in the south of it, by 
Captain Bobyr, little has been added to what was known 
thirty years ago from the rapid excursions of Radde, 
Polyakoff, and the writer of these lines. The ridge offers, 
however, a good deal of interest in more than one 
aspect. It gave rise, probably, in the early Quatenary 
period, to mighty flows of lava, which spread down the 
valleys of its northern slope, reaching the valley of the 
Irkut ; and, in the valley of one of the tributaries of the 
Upper Oka, the Junbulak, two small craters of ejection, 
409 feet high, were described in 1864. Unhappily, 
these formations, so interesting in the very heart of Asia, 
at an altitude of about 6200 feet, have not been revisited 
since, and all we know about them is what could be 
gathered during a rapid excursion. 

The beautiful valley of the Irkut, between the Sayans 
in the south, and the wild stony wall of the Tunka Alps 
in the north, is described next, and a masterly perusal of 
the available documents gives a very lively picture of that 
broad valley, covered with lacustrine deposits, and, about 
the Tunka village, with sheets of lava. But with the 
mountains in the north of this valley one enters again in 
a field nearly quite unbroken by the explorer. Happily 
enough, Chersky has crossed it in at least one direction, 
and some of the most interesting parts of the present 
volume are those given to the description of these 
mountains, among which the Munku Sagan Khardyk— 
snow-clad, as its very name shows—reaches to the un- 
suspected height of nearly to,o09 feet. The description 
is the more interesting, as it is based upon Chersky’s 
unpublished MS. notes, and it is sufficiently detailed to 
give a good idea of that part of the immense .\lpine 
resion stretching in the north of the Irkut. 
west, the footpath which leads to the long since aban- 


doned graphite mines of Mount Alibert, and which has | 


been followed by several geographers, as also further 
east, this grand monntain region, rising to 7000 and 
up to 9990 feet above the sea-level, continues to remain 
totally unknown. Even the river valleys of the Kitoi and 
the Byclaya are only mapped in their lower courses. 
The 1500 to 2000 feet high plains which lie in the north 
of this Alpine region, and which will soon be intersected 
by the great Siberian railway, come next. These fertile 
plains are well explored by this time, and their climate, 


soil, and flora are fully described ; especially the flora, | 


for which we have the excellent works of MM. Agapitoft, 


Vrein, and J. Freyn plants gathered by Ferd. Nara), so | 


that we not only possess lists of plants, but know their 


distribition and subdivision into vegetable “ formations,” | 
the whole miking a capital addition to the classical | 


work of Purchaninotf. 

And, finally, the volume contains a full geographical 
and statistical description of the regions occupied by both 
the assian and the Luryate settlements on the high 
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plains along and on both sides of the present Siberian 
highway. 

In the appendix the description of the Nizhneudinsk 
caves, explored by Chersky, is especially interesting for 
the naturalist ; the more so as Chersky’s report had only 
been published in Russian, in the little-known publica- 
tions of the East Siberian Geographical Society. and his 
collection of bones was destroyed during the great Irkutsk 
contlagration. These caves, situated in limestones 700 
feet above the level of the Uda River, and attaining a 
total length of 1525 feet, contain immense quantities of 
relics of all sorts of mammials, 17 feet thick at certain 
places. Moreover, in consequence of the low temperature 
which prevails in the caves, the bones of the animals are 
sometimes found with perfectly well-preserved pieces of 
cartilages, muscles, and skin attached to them. The 
species discovered by Chersky were:—I! esfertrlio 
éorealts and another still living species of bat; Sorer 
wulvaris ; Canis Nischneudinensis, a species of wild dog, 
analogous to, but separate from, the Cams alpinus, which 
may still exist in the mountains of the above Alpine 
region; the Arctic fox (Caufs /agopus) and the common 
fox (C. vulpes) : the common bear, the Gudo borealis, and 
the sable; a species of Spermophrlus, ditterent from 
both the S. Aversmanité and the S. Perry? which exist 
in north-east Siberia (its samples have perished during 
the Irkutsk conflagration); several -lrzéco/e,; the lem- 
ining, probably JZyoues obensts, various soft parts of the 
head and fore-feet being well preserved with the bones ; 
Lepus vartabilis, Lagomys hyperboreus, Cervus tarandus, 
and Antilope satga (named Antilope borealis by Chersky) ; 
an undetermined species of Cafrva, the horse, and, what 
was most striking, a piece of the skin of a rhinoceros. 
This find was so extraordinary that Chersky hesitated to 
consider it as a rhinoceros skin, and mentioned it in his 
reportas Sus? And soitappears also in Count Uvaroft’s 
“ Anthropology.” But this piece had happily been sent 
to St. Petersburg before the contlagration took place, and 
on nearer examination it at once was recognised as having 
belonged to a rhinoceros, on account of its characteristic 
oval pits filled with clusters of seven to ten, and cven 
thirty-three hairs in each cluster. The mixed fauna of 


the caves proves that they have been filled with animal : 


remains since the Glacial period, and possiblyit also points 
out (through the Saga remains) to a relatively warm 
post-Glacial period. It is evident, at any rate, that a new 
exploration of the Nizhneudinsk caves would prove of 
great utility for post-Glacial pal.vontology. 

The foregoing rapid sketch gives an idea of the inter- 
esting contents of this volume. The very name of 
P, P. Semenotf is itself a guarantee for a thoroughly 
scientific and good all-round use having been made of al 
the available materials, without falling into the lengths 
and repetitions which one would readily excuse in a work 
of this kind, if they existed. ‘The whole is a lively de- 
scription of the region, with a view to the grand lines of 
structure, combined with minutest accuracy in even 
small details. It would certainly be a great regret if 
this volume, like the preceding ones of the Russian 
addenda to Ritter’s “ Asia” (Amur, East Turkestan, 
West Sayans) were to remain cccessible to huss 


geographers only. 
PK. 


' 
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PREM SHES SOP NGCOMWELARIS ORBITS. 


Versetchniss der Elemente der bisher 
Cometenbahnen. By Prof. Dr. J. G. Galle. 
Wilhelm Engelmann, 1894.) 

HE volume which we have before us contains, as its 
title indicates, a list of the orbits of all those comets 
which have up to the present time been calculated. As 
our readers may already be aware, this is not the first 

“‘Verzeichniss ” with which Prof. Galle has presented us, 

for one has only torefer to the second edition of ‘* Olber's 

Methode ziir Berechnung der Cometenbahnen,” by 

Encke, where will be found a collection of the orbits of 

comets which had appeared up to the year 1847. In the 

jallowing or third edition, which came out in 1864, the 
list was expanded, revised, and brought upto date. The 
present “ Verzeichniss ’ has, however, assumed larger 
proportions than its predecessors, containing as it does 
over 300 pages, and so is published as a separate work. 

In the introduction the author sums up in a few words 
the chief points about the numerous lists of cometary 
orbits which have be2n published from time to time, 
referring chiefly to the different ways in which they have 
been arranged and compiled. 

Several changes from preceding lists have been 
adopted in the book before us, and we will chietly re- 
strict ourselves to a brief statement of the same. It 
may be mentioned here that the order of the elements of 
the same comet has been so chosen that the less accu- 
rate elements precede those which have been considered 
more correct, so that the last elements in every case are 
those which approach nearest to the truth. 

Two important alterations concern the removal of the 
distinction between direct and retrograde moving comets, 
and the way of representing the inclinations of orbits 
from 0° to 180. Instead of the Longitude of Perihelion 
(7) being adopted, Prof. Galleemploys the angle between 
the node and the perihelion point, that is, he introduces an 
angle », which equals the Longitude of Perihelion minus 
the node, so the relation may he represented by o=7- 2 
The arc w has been termed the “ Argument of l’erihelion,” 
and is somewhat analogous to the “Argument of Lati- 
tude” (z=v + m-9),so that wis the Argument of Latitude 
for v=o, or is Perihelion point. 

_ To pass from the “Argument of Perihelion” «, to the 

“Longitude of Perihelion” +, without distinguishing 

between direct and retrograde movement, the simple 

relation 7 = 2 + is used. On the other band, if, after 
the old style in the case of retrograde moving comets, 
the Longitude of Perihelion is denoted by the difference 

& — w and represents this by 7’, andif also 2’ denotes the 

value of the inclination in this case only as far as go, 

then the relation for the reduction is as follows : 


a+r’ = t+2 = 180°. 


herechneten 
(Leipzig : 
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will best serve to give the reader some idea of the style 
in which the author has brought together the information. 


; The subjoined note, picked out at random, is typical of 


the method followed. 

No. 356. 183311. Discovered 1884. January 7, by 
Ross in Elsternwick, at Melbourne, observed only for a 
few days in the southern hemisphere and in Madras, by 
Ellery in Melbourne until February 4, still approaching 
February 7 and February i9. At first visible with the 
naked eye, then afterwards dimmed quickly and difficult 
to observe—..V. cviii., cix. JAN. xliv., xlv. Odserv- 
atory vil, NATURE xxix.—7eséu/t's elements are com- 
puted from the observations made on January 19, 23, 28. 
Tennant’s from those of January 17, 26, 30. Lryant's 
from three normal positions January 19, 25, February 2. 
Ellery’s from those of January 12, 18, 28. Oppenheim’s 
from those of January 12, 18, 28, 29, February 4. Three 
computed ellipses, one hy Tennant and the other two by 
Bryant, in .W/.V. xlv. and xlvii., have been omitted, so 
also an approximate orbit by Hind in NATURE xxix.— 
All the above-mentioned orbits are referred to the M.E. 
1884, o. 

As arule the notes are much longer than the above, 
some, such as those which relate to comets 1SSo1., 
1881 J11., 1882 1., 1882 IL., 1889 V., &c., extending over a 
page or more. 

In the compilation of this work, the thoroughness with 
which it has been done is a striking feature throughout, 
and Prof. Galle deserves the thanks of all astronomers for 
the completion of this volume.° The information is 
brought up to the beginning of this year, thus making 
the book, besides the best, the most recent of all other 
lists. N\egeliqelee 


OUR BOOK SHELF. 


Primary Geography. By A. E. Frye. Pp. 128. (Boston 

U.S.A.: Ginn and Co., 1894.) 

We have never seen a class-book of geography more 
profusely and admirably illustrated than the one under 
review. Our only regret is that the book, being written 
far schools in the United States, possesses the eccentric 
or reformed orthography that obtains there. This, 
in conjunction with the fact that the British Isles 
are dismissed in less than a page of text, renders the 
volume unsuitable for use in our schools. We hasten to 
remark, however, that the author has not merely con- 
cerned himself with the interests of the United States, as 
a brief statement of the various sections in his work will 
show. 

The book opens with what is called “ Home Geography,” 
which section deals with elementary facts of physical 
geography observable at any place. The earth is next 
studied from an astronomical point of view; and then 
follow descriptions of the slopes of the earth. After 


, describing the surface features of the different continents, 


Following the columns dealing with the position of | 


Perihelion, the Node, and the Inclination, are others 
giving the Jogarithms of the Perihelion distance, and the 


eccentricity, concluding with the names of the computers | 


of each of the orbits and the references in every case. 

In addition to the above, we have no less than 160 
pages of remarks and literature references, which will be 
found invaluable by those searching for special inform- 
ation about any particular comet. [Perhaps a brief note 
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the author passes to an account of the peoples of the 
earth, and then to meteorological phenomena. This is 
followed by sections on plants and animals, and finally 
commercial geography is treated, the continents being 
taken in succession. The book has so many excellent 
points that we can only mention a few of them. One is 
that the text on people refers to child-life, and must 
therefore appeal to children more than references to 
cheek-bones and the texture of hair. Plants and animals 
are studied in their relations to climate and physical 
features, and thus a clear idea as to the causes affecting 
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distribution is obtained. Another good point is that 
each of the great divisions of the earth’s surface is shown 
in its relation to the whole; in other words, the earth is 
the unit throughout the book. But itis in the matter of 
illustrations that the work excels all others of its kind. 
The hundreds of pictures and maps are really works of 
art, and the author does not claim too much when he 
expresses the thought that they are superior to those in 
any similar school book. They are true to nature, most 
of them having been engraved from photographs ; they 
well illustrate and supplement the text, and they present 
typical forms. Only in two or three cases can any fault 
be found. In some of the relief maps showing hemi- 
spheres of the earth, the parts of continents extending 
beyond the hemispheres are, as it were, lifted from the 
other side, and drawn in outside the containing circle. 
We are sure that this will lead to misconception, for 
children will get the idea that the continents are surfaces 
lying on the earth instead of portions of the earth itself 
above sea-level. J3ut this is a small matter, and one 
easily remedied. The book is both attractive and in- 
struetive ; it reflects great credit upon the author for his 
originality, and upon the publishers for their enterprise. 
We should be glad to seea similar work produced on 
this side of the -\tlantic. 


Theoretical Mechantes. Noli. Solids, Vol. ii, Flurds. 
By J. Edward Taylor, M.A., B.Sc. (London: 
Longmans, Green, and Co., 1891.) 


WHEN Solomon delivered himself of the sage remark 
that ‘there is no new thing under the sun,’ his prophetic 
eye may have been looking up the corridors of time, and 
secn the ‘ soul-destroying text-books ” (as Dr, Armstrong 
terms examinational literature) of the present day. It 
is only rarely that a text-book writer goes beyond his 
brief. He designs his book to meet the requirements of 
a particular examination, and feels that he has performed 
his task successfully if future questions set by the 
examiners are more or less anticipated in the text. Such 
a writer has little scope for originality, If he departs 
much from the lines laid down ir the examiners’ 
syllabuses, his production fails in its object, and if he 
lseeps the contents within the examiners’ bounds, he 
incurs the censure of the reviewer. Thus it is that text- 
books are often mere summaries, and that there is a 
family likeness between those covering the same ground. 
The volumes which Mr. Taylor has put together 
cannot, by the greatest stretch of imagination, be 
termed interesting. They are little more than collections 
of exercises and examples, We do not, however, raise 
any objection to this. Theoretical mechanics, like 
arithmetic, can only be learned by steadily working at 
exercises, and of these there is an abundance. The 
examples are also numerous, and they are so clear that 
the most obtuse student cannot fail to understand them. 
There is nothing remarkable about the illustrations 
except their familiarity. Most of them are very 
old, and many have done duty time after time. 


The Animal asa Machine and a Prime Motor, and the 
Laws of Enersctics. By R. V1. Thurston. Pp.g7. (New 
York: John Wiley and Sons. London: Kegan I’aul 
and Co., 1894 | 


Prot, THUR=TON, the head of Sibley Colleye, Cornell 
University, ranks very high among .\merican engineers. 
Ile is well known as the author of several widely-used 
text-books and of numerous important 
engineering matters. The volume just published runs into 
less than one hundred pages; but in that space, energy 
and its transformations,and the relations between matter, 
foree, and energy are skilfully described. The chapter 
which deals with the animal as a prime motor will be 
found attractive from many points of view, and should be 
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read by all who have to do with the muscular work of 
men and animals. Among the many matters with which 
it is concerned are the processes of vital machines, the 
efficiency of the animal system, effective methods of ap- 
plication of power, intensity of muscular effort, dietaries, 
and the draught of vehicles. Toa large extent the book 
is made up of reprints from magazines, and selections 
from various works; nevertheless, it contains many 
original and valuable points, and will add to the author's 
already high reputation. 


The Aborigines of Western Australia. 
Calvert. Pp. 55. (London: 
Hamilton, Kent, and Co., 1894.) 


CaPrrain WILLIAM DAMPIER, the first Englishman 
known to have made the acquaintance of the Australian 
natives, referred to them as “ The poor winking people 
of New Holland... the miserablest people in the 
world.” Mr. Calvert, who has had a little experience 
with the natives, looks upon their imperfections with a 
more lenient eye than the plain-spoken buccaneer, who 
visited Western Australia in 1688. He gives descriptions 
of a few of their habits and rites, the information being 
drawn in some cases from journals in the British Museum, 
while in others it is based upon his own recollections. 
Their marriage laws are curious. Children of either sex 
always take their mother’s family name, but a man may 
not marry a woman of his own family name. Interesting 
descriptions are given of aboriginal funeral ceremonies, 
and these, with one or two other matters of interest to 
anthropologists, render the book worth reading, if a little 
discretion is used. 


By Albert F. 
Simpkin, Marshall, 


ID EHIGHRS INO) THE0E [BIOGAS 


[Tae Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Netther can he undertake 
to return, or to correspond with the writers of, resected 
manuscripts intended for this or any other part of NATURR. 
No notice is taken of anonymous communications. } 


A Remarkable Meteor. 


Tile course of the meteor of August 26 can only be ascer- 
tained by comparing observations from different points of view. 
If the meteor fell near Gloucester, other observers to the north, 
east, or west of that city will have seen it in a part of the heavens 
far removed from Draco and Ursa Major. 

1 was at Wimborne (about 75 miles south of Gloucester) on 
the 26th ult., and, as | was gazing up to the zenith at the time 


SOLE ore 


: a. 


Vhis figure accompanied Mr. Earle’s letter last week Toita «nas been 
| added to sbow the position of nebulous remains of imeteor is seen from 
Wimborne. 


the meteor fell, I missed its descent, but attracted by the vivid 
glow, I was just in time to cateh sight of a brilliant light, which 
seemed to me two or three times as bright as Venus at its 
| brightest, Any elongated trail disappeared quickly, but a 
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nebular light remained at the lowest point reached by the 
meteor, which assumed a vague oval shape and imperceptibly 
faded away. For four minutes the nebular light was easily 
watched ; then I ceased to note the time, and after twoor three 
minutes more I failed to distinguish it. 

The position of the nebulous remains of the meteor appeared 
to me vertically beneath 8 Ursze Majoris, at a distance from it 
rather more than one-third the distance of a from 8. 1 did not 
notice any motion, but if the apparent upward movement of 
the nehulous light were due to 2 nortbh-north-west current of 
air drifting the light incandescent ash of the meteor to the south- 
south-west, the motion would be imperceptible to a distant 
observer who was nearly in the same line up or down the 
direction of the wind. Epwarp F, Linton. 

Bournemouth, Septemher 8. 


In case it may prove of interest, I write tosay that J noticed the 
meteor mentioned in your last number by Mr. John Earle, as 
having been seen on the night of August 26. I was walking in the 
country that evening, and not long after 10 p.m. I saw the 
landscape lighted up as by a vivid flash of lightning from behind 
me—my back being towards the north at the time. On turn- 
ing round, I just caught sight{of the meteor as it disappeared, 
leaving a bright track behindit, about twodegrees of arc in length. 
This track, as seen from where I stood, Jay half-way, or nearly 
so, between the last star in the tail of Ursa Major and Alpha 
Canum Venaticorum,andina line connecting the above two stars. 
It lasted several minutes, as far as I could judge, gradually 
fading away, and curled up at the lower end, after the manner 
described by Mr. Earle ; but I did not detect any change of 
position, It seemed to remain about half-way between the 
end of the tail of Ursa Major and Alpha Canum Venaticorum 
all the time it was visible to me. I regret that, not having 
matches with me, | was unable to read my watch and take the 
exact time of the phenomenon. T. B CARTWRIGHT. 

Brackley Ilouse, Brackley, September 7, 


THE meteor of August 26, referred to by Mr. Earle, was 
seen at Northwich by me, and noted as remarkable owing to 
the long continuance of the brilliant light in the sky. We had 
had thunder and lightning in the afternoon, but the clouds had 
cleared away, and tbe stars were visible through a faint haze. 
On entering my garden shortly after 10 p.m., I saw a most 
brilliant flash of what 1 took to be lightning. Not hearing any 
thunder, I looked to see from whence the flash had proceeded. 
I then saw, almost in the zenith, but a little to the west, a 
brilliant streak of light. This remained nearly stationary for 
perhaps half a minute, and then one end bent till the light 
assumed tbe shape of the letter J, or, according to a note 
made at the time, the shape of a hockey stick. Whilst this 
was taking place there was a manifest movement of the whole, 
as I thought, towards the west. Inthe space of two or three 
minutes the light faded away. The whole time, from the bril- 
liant flash till the fading away of the phosphorescent light, 
could not have been more than three minutes. Terbaps the 
slight haze hid the light here sooner than at Gloucester. 

Northwich, September 9. THOS. WARD. 


Drought at Antigua, 


[Mr. THisevrox-Dyer has kindly sent us the following 
interesting note received by him from the Superintendent of 
Agriculture, St. John’s, Antigua.—Ep. NATURE. ] 

We are suffering from a terrible drought here. I thought 
you might like to look at the accompanying average prepared 
for 1I.E. the Administrator. The Aryophylliem calycinum 
weeds are drying up, and in some parts the Opuntias are dying ! 
No single fall of under 1 inch is of any use to us, 


Jan. Feb. March. April May, Jane. July. 
SOMME incr) 224) oc; O35 occ 2162 ase) 3°87 cor 402 ove TOCA os == 25°00 
MBG ia! SOT cee GHZ «2 OSE wee 1°F8 ose 3°39 <2. 9°28 vce 3°16 wo. ==17°72 
Mba ier? xe 14S 02 2°64 «.. 2°94 wo 2'OP os. ZIG oo 4°63 --- =16°87 
B94 vee 202 ve 2°06 -1. 2°3E vee BEE ve 2°86 we BEG TTR one 13°36 
Note.—31891 was a fair year with annual fall 3°23 over that for last 20 yrs. 
w8g2 ,, very dry o£ ty T24below 4, 45 
1893. He " ” 673 ney) 


18594 promises ta be worse than any 
Antigua, West Indies, August 13. 
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On Spring Rains in Geneva. 


THE variation of rain at Geneva Observatory in spring (March 
to May), through a long series of years, appears 10 have been 
subject to a certain periodicity, to which it might be well to 
draw attention, even if its (considerahle) similarity to that of 
the sun-spot curve should prove to be merely of a fortuitous 
nature. In the accompanying diagram, I have dealt with both 
rainfall and rain days (rain ours would have been better than 
rain days, but these extend hack only to 1861). The dotted-line 
curve shows the actual variation in the annual number of rain 
days, and the continuous curve with it is the result of smoothing 
with averages of five. Above is a similarly smoothed curve 
of the spring rainfall, which is very similar (the actual varia- 
tions are not given). Below is the zvzerfed sun-spot curve. 


‘\ Rainfall‘go 


Sunspats' 
_ tinvertedts 


1356 (9 <2 & © 514 ‘7 ‘60'S ‘6 ‘9 '72'5 ‘e ‘BI ‘4 ‘7'90 ‘a 
The letters 2, b, c, connect the curves with their respective 
vertical scales on the left. It will be seen that, the sun-spot 
minima occurring in 1843, 1856, 1867, 1878, and 1889, we 
have in the smoothed rain curves, waxtma in 1847 or 1848 
(but note that the curves rise nearly as high in 1844), in 
1857, in 1867, in 1878, and in 18S9. In the case of the sun- 
spot maxima (the earlier at least) there seems to be more 
“Jag.” 

It would be interesting to know what happens in other parts 
of Europe in this respect. The Paris curve is, I think, 
like the Geneva one; but Bremen and Berlin present some 
important differences, A, BS 


Interesting Marine Animals. 


Two rare and interesting animals, which we bave had alive 
and under observation for a week past in the aquarium of the 
Port Erin Biological Station, are probably worthy of record in 
the pages of NATURE. The one is the yellow variety (?) of 
Sarcodictyor \Khizoxenia catenata, This was first found by 
Forbes and Goodsir in the Hebrides, and has been described 
since by myself from specimens dredged in Loch Fyne in 1883. 
We have now found it here, off the west side of the Calf 
Island, in 25 fathoms, and have at present several colonies 
alive with the polypes expanded. The commoner red form of 
Sarcodt-on is rarely seen expanded, and I do not know that 
the yellow one has ever heen seen in this condition. The 
polypes are of > beautiful transparent white, and glisten in the 
light like frosted silver. 

The other interesting animal is the Polynoid worm Fanthalis 
ocrsted?, ‘Ne dredge in the deep water near here large muddy 
sausage-like tubes, which sometimes contain Pant/alts, but are 
frequently empty. Some doubt has been felt, however, as to 
whether the Parzthal/is really builds the tubes, and it is there- 
fore satisfactory to have had the matter definitely settled by the 
formation of a new tube before our eyes by a living Panthalis 
in the aquarium during the last fewdays. My:. Arnold Watson, 
of Sheffield, who has been studying the formation of Polychate 
tubes for some years, after examining our preserved specimens, 
became anxious tosettle the /wxtha/is question, and came here 
on my suggestion to get living material. J was fortunately able 
to take a steamer to the ground on the 25th inst., and amongst 
the tubes brought up in the dredge, from over 50 fathoms, one 
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contained a fine living Puxt.aa, which was successfully trans- 
ferred to a small tank provided with a supply of the fine mud 
in wi.chthe animal lives. This worm has been kept under the 
closest observation by Mr. Watson and his son during the whole 
daytime and part of the night for the past week, and their care 
ani enthusiasm have been rewarded by the collection of a 
number of drawings, photographs, and notes of the appearance 
anim vements of the animal. During that time the Pant ta.is 
has jeserted itsold tube, and has formed a new one in the mud, 
fortunately using the glass of the tank for part of one side, so 
tha: the processes of scooping our the mud and of putting on 
the lining of mucous threads, and the various movements of the 
animal, have been readily enough seen—if one does not mind 
the inconvenience of lying for hours in a cramped position on | 
the damp concrete floor of the aquarium room. ‘The worm, 
and Mr, Watson, are still alive and at work, and we may expect 
a detailed account of their mutual labours from the latter when | 
his observations are completed. W. A. THERDMAN,. 
Port [zin, -\ugust 31. 


Symmetry of ‘‘ Aurelia aurita.” 


Dvrine the last few months I have seen countless thousands 
of living specimens of urea anurita, and have paid special 
attention to abnormal varieties. 1 have found not only such as 
have throughout the five-fold symmetry, seen by Mr. Unthank 
at Brightlingsea, as named in NATURE for August 22, but have 
with me on the Gé:mfse specimens stained and mounted as lan- 


tern slides having entire three-fold and entire six-fold symmetry, | 


and one in which it is partially two-fold. I think it may be | 

said that in Suffolk and Essex, a few such abnormal varieties 

occur per thousand of the normal. An imperfect four-fold | 

symmetry is much more common. H.C. Sorpy. 
Yacht Giimpse, Burnham, Essex, August 31. 


WARS AS HE NOW APPEARS. ! 
Te ice are looked upon, as a rule, as hateful 


things, but nevertheless it would be interesting to 
know how many people out of the millions who walk this 
globe will turn at this period a telescope, however small | 
it may be, in the direction of the planet Mars. which is 
shining so brilliantly in our eastern heavens. Times 
there were, no doubt, as for instance in the early 
Babylonian and Egyptian civilisation, when Mars was 
more generally the subject of scrutiny than to-day, 
but then the appearance of this intermittent and 
gradually brightening object made far different im- 
pressions on the minds ofthose early observers. Early 
it was that the peculiar coloured rays cast by hisshinine 
surface on this carth were first remarked. He was known 
to the Greeks and Hebrews as the fiery planet, and 
in Sanskrit he was referred to as like “ burning coal.” 

To-day, however, the case is quite different. Many 
there are who may happen to notice an object more 
brilliant than usual in the heavens, and make same brief 
allusion ta the fact, and trouble himself or herself no 
more about it, but it is to the increasing few that his 
appear.ince is of the greatest interest. To those who have 
ance made use of even a small telescope to observe the 
planets, the fact that the nearest, and, it may be added, 
the most interesting, of them, namely Mars, is approach- 
ing vs day by day, will be certain to raise a strong 
desire to catch another glimpse of his disc under such 
favourable conditions. 

So much has been written about the markings of his 
surface, which represent huge areas of water and land, 
to say nothing of the most curious network of canals, 
that reference only to the very recent work on them will 
here be dealt with. 

A few brief remarks, before proceeding, as to the 
position of the planet in the heavens, and to the approach- 
In. Qpposition, 

Firstly, as to position. .\t the present time Mars is 
mosing easterly in the heavens, situated at the southern- 
most corner of the constellation of Aries. By September 
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_ observation than others. The nearest approach of Mars 


[SEPTEMBER 13, 


1894 


15 he will have reached his most eastern point. and 
from that time he will turn in his loop, and continue 
his apparent journey in the westward direction, passing 
into the neighbouring constellation of the Fish. 

The following table will perhaps be useful to those who 
have not the data at hand. The times referred to are 
Greenwich mean time. 


Date. me ie Diam. Rises. Transit. Seis. 

h. m. s. y ho mn.) hm. § hee 

sept. $ 214956 93725 21:8 S$ 6) somes 
nS) 21548 949 23° 7 50 1a) ciQeonmee ; 

238 21115 942 24°9 6 46 13 40% 207m 
Oct. § 2 130 916 256 5 59 1250 16 370m 

18 14838 S41 2577 § 10 1158 1846 

28 35 g8s 9 24°6 4 2t i (OR aise 

Nov. 7 12529 751 228 329 10167 16mm 


The fact of Mars being the first superior planet reckon- 
ing from the sun, his opposition, or in other words, the 
position in which he is to be found in his orbit when on 
the same side of the sun as the earth, with all three 
bodies in a straight line, affords us a good opportunity 
for studying his surface features. Owing, however, to 
the non-concentricity of planetary orbits, his distance 
from the earth at these times is always varying, and this 
explains why some oppositions are more favourable for 


to the earth may be approximately given as 35,000,000 
miles, his distance at the coming opposition exceeding 
this number by about 5,500,000 miles. 

In consequence of these varying distances, the apparent 
size of his disc is undergoing changes; thus the conditions 
at each succeeding opposition are rarely the same. 

That the coming opposition is a very favourable one, 
can be scen from the table given below, and that it will 
be more favourable than that of 1892 for observers on 
the northern hemisphere is due to the planet’s more 
northern declination at this period, bringing him 
above the mists which spoil good seeing near the 
horizon. 


Date of Opposition. é Semi-diameter, 


1862 October 5 

1869 February 13 

[S73 Apriliaa ce pa ae Ax 
1877 September 5 ie a aye 
18$1 December 26 

18Sq January 31 

1SSS April 10 

1892 August 13 

1894 October 20 
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Let us turn our attention now to the observations th 
have been made up to the present time, and see what h 
as yet been Iearnt from a study of the Martian surfac 
The work to which we are now about to refer hails from 
the Lowell Observatory, Flagstaff, Arizona, and the ob: 
servations have been and are continually being made by 
its founder, Mr. Percival Lowell, who has set h 
observatory on this spot for the single purpose of car 
fully studying the surface of Mars during this period 
opposition. The old saying that the early bird gets t 
first worm, can be applied with some force to Mr 
Lowell, for he has been rewarded with ample satisfactio 
for commencing his observations at such an early date. 
Indeed, perhaps the great value of this series of observa- 
tions which he is making will be in its very length, for 
he not, from a study of his own observations, watching 
attentively the various stages of a vast aquatic display 
which becomes more and more distinct the nearer the 
earth is approached, and therefare must be continually 
and for a long period observed ? 


SEPTEMBER 13, 1894] 


At the commencement of the observations (May 31) 
the planet was 98,000,000 miles away, and his south 
pole was directed towards the earth at about 234°, 
reaching a maximum dip of 24 on June 22, the 
disc appearing gibbous to the extent of about one-sixth. 

Such being the conditions of seeing, one could look on 
the planet, so ta speak, rotating under one, watching 
the snowy pole whirling, asa boy might look at his colour- 
striped top. The observations were thus limited more or 
less to the southern hemisphere, but occasional glimpses 
carried one up as faras latitude go north The regions 
most referred to in the observations were the Syrtis 
Major, all the region of the north pole, that about Solis 
Lacus, Lacus Phosnicis, and that a little more north of 
Mare Sirenum and Mare Cimmerium. 

The rapid diminishing of the huge snow-cap, which at 
this period of the planet’s summer has been taking place 
very rapidly, has perhaps been the most prominent 
feature of this series of observations. Mr. Lowell has 
noticed a decrease in its diameter of about 7° in as fewas 
fifteen or sixteen days, by no means a small diminution 
considering the length of the period. 

A further very prominent feature of this polar cap is 
the apparently perfectly elliptical outer edge, which 
means that the boundary is in reality circular, The 
narrow dark streak girdling it, and of nearly a uniform 
breadth, is “clearly water at the edge of the melting 
snow, a polar sea in short. 

On the snow-cap itself, in the region of the great bay 
situated south, Hellas and Chersonesus, several ex- 
tremely brilliant parts have been observed, the appear- 
ance and behaviour of which have led to the conclusion 
that we are here dealing with mountains. These at 
present are accounted for by supposing that the rotation 
of the planet brings them into such positions that the 
sun’s light can be reflected by them in the direction 
of the earth, justasa beam of sunlight can be thrown by 
means of an ordinary mirror. What has led us to believe 
them to be mountains is the constancy of the positions 
in which they are, for not only have they been several 
times observed at this period of opposition, but Mitchell 
in 1845, in a drawing made at Cincinnati on August 30, 
and Green in 1877, have both recorded them and in 
the same position, 

Another marking on this polar cap, referred to as “the 
great rift,” seems to be a very conspicuous object. The 
best time for observing it is when it is, so to speak, end 
on, or on the central meridian of the planetary disc. Mr. 
Lowell has likened it to *'a huge cart-track coming down 
to one over the snow,” and he has estimated its size as 
220 miles broad and 1200 miles in length. 

An observation, which is of more importance than one 
is at first likely to admit, is that concerning the sudefinite 
characters of all the markings between the sharp boundary 
of the snow-cap and the eefinzfe characters of the con- 
tinental coast-line. The coast-line was “most salient 
and clear cut on the western side of the Hour-Glass Sea 
(Syrtis Major or Mer du Sablier). To the eastward 
the coast lay in general direction straight, approaching 
the pole as it stretched eastward. It was indented by 
numerous bays, but destitute of those comet-tail penin- 
sulas so generally observed connecting it to the chain of 
islands south, All of these islands, Hellas, Ausonia, and 
the rest, were vague, without definite contours, and lapsed 
imperceptibly into the surrounding seas. Even in colour 
they were less decided than, though of much the same 
tint, as the continental areas.” 

With such facts before us, it is hard to believe that we 
are not observers of a great inundation, which obliterates, 
or nearly so for a time, all landmarks lying anywhere in 
the region 20 or more south of the equator. The source 
of this flood would of course be the rapidly melting 
snow, and the great volume of water now liberated from 
the solid form, and forming at the boundary of the cap 
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the dark narrow belt, would be ample to account for the 
disappearance of islands, blurring of coastlines, and such- 
like phenomena. Certain are we that these landmarks 
are //eve, and the only justifiable cause of their dimness 
of outline and colour is the hypothesis of tbeir partial 
and sometimes total submersion. 

An observation of great interest may be mentioned 
here, as it deals directly with the great variation of sur- 
face markings we have referred to above. The most 
conspicuous object on the planet’s surface at the present 
time is the large black gulf bounding the melting snow, 
and situated due south of the Hour-Glass Sea, or Syrtis 
Minor. This, as Mr. Lowell has previously described 
it, is clearly water at the edge of the melting snow, or, in 
other words, a polar sea. On June 4 the polariscope was 
brought to bear on this gulf by Prof. Pickering, with the 
result that it was declared to be water, just as the canal 
in the same region, running north from it, was concluded 
to be of this substance. This observation simply veri- 
fied what had previously been thought to be the case 
from its general appearance and colour; but another 
examination, at a later date, represented the matter in 
quite a difterent light. On July 9 ‘‘no trace of the 
polarisation in the dark spot could be detected,” and a 
more minute examination of the colour of this region 
showed it to be of a “rich chocolate-brown tint, differing 
entirely in colour from the bluish-grey regions to the 
north of it.” This reads somewhat different from 
Lowell’s observation on July 9; ‘‘ Bay a deep blue, looks 
just as deep water does.” Prof. Pickering is of opinion 
that as the colour of the grey regions does not, he 
thinks, represent water, he is led to conclude, as far as 
his observations at present go, that the * permanent water 
areaon Mars, if it exists at all, is extremely limited in its 
dimensions.” This favours to a considerable extent the 
hypothesis of an inundation. 

Let us consider for a moment the observations relating 
to the appearance of the channels at this time. These, at 
this season of the Martian southern hemisphere, are 
generally not so easy of observation, but Mr. Lowell has 
been able to make out several of them. Those most 
generally seen were Cerberus to the north of Mare 
Cimmerium (on June 9 glimpsed as double), Eumenides, 
Gigas, Titan, Gorgon and Sirenius, all of which lie just to 
the north of the Mare Sirenum, and ata later date he 
has seen some in the region of the Lake of the Sun (Solis 
Lacus’, namely Phasis, Eumenides, and Agathodzmon. 
These channels, including one or two others which we have 
not mentioned in the abore list, have, we may say, the 
greatest southern latitude, or lie nearest to the south 
pole, a fact which may or may not be insignificant. 

Of course the great inclination of the pole of Mars 
towards us, renders those on the northern hemisphere 
more difficult of observation, so that our information 
is to a great extent restricted. Nevertheless, one is 
inclined, trom Mr. Lowell’s drawings, to look upon the 
channels simply as the watercourses caused by the inun- 
dation of the sea on to the land, commencing naturally 
at the lowest levels, and of course at the water's 
edge. Outof the nine drawings which he gives, illus- 
trating the positions of the canals observed, eight 
of them show the majority of the canals in connec- 
tion with the southern seas, while there is only one 
instance of a channel not so connected, and that a very 
short one. This is as it should beif the channels are, so to 
speak, overflow courses, and accounts also for the invisi- 
bility, or at any rate the difficulty of observation of the 
channels, as a whole, about this time. As the polar cap 
ceases to melt, the channels should then be at their 
fullest, and therefore easily visible. The absence of 
cloud on the planetary surface about this time shows 
that the aqueous circulation is almost totally brought 
about by this flood season. 

Whatever may be the cause of these channels und 
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their duplicity at times. cannot be dwelt on here; but 
that they are the results of a great inundation, seems to 
be the conclusion which is most compatible with recent 
observation. 

A further fact which has recently attracted particular 
attention is the frequent observation of bright projections 
on the terminator of the planet’s disc. lt may be here 
simply mentioned that the observations as yet seem to 
point to the presence of high mountains as the cause of 
these bright markings. 

-\ discussion of this question will be dealt with, how- 
ever, in a future article, which will contain a detailed 
account of the work up to the present time. 

Such, then, are some of the facts which have been 
brought before us by the Arizona observations. Observa- 
tions at other observatories, such as that of Juvisy, Xc., 
are also at hanc, but the weather seems to have been 
hard on these eager watchers, so the observations are very 
few. The surface of Mars is stilla puzzle to be unravelled, 
and there are many who are employed in the fascinating 
work of solving it. One may repeat, what has often been 
stated before, that in the study of planetary details, the 
aperture or the size of object-glass is not the most import- 
ant function for good observations. A keen and patient 
observer sitting at the eye-piece of a comparatively small 
equatorially-mounted telescope, if he makes his observa- 
tons carefully and with due regard to atmospheric con- 
ditions for good seeing, can do more useful and valuable 
work than one who has a large aperture at his disposal, 
and employs it inditierently. JT’or Martian detail, Air. 
Lowe]! puts the observer first, then the atmosphere, and 
lastly, the instrument, as the order of weights to be given 
as factors of a good observation. W. J. LOCKYER. 


Vofe-—1n my article on “The Discs of Jupiter’s 
Satellites,” which appeared in a previous number of 
this journal (August 2, p. 320), the table, giving the 
measurements of the position angle of the 1st satellite, 
requires a slight alteration, owing to a printer's error 
in that number of Astronomy and -\strophysics from 
which the table was taken. In the column _ indi- 
cating the initials of the observers, the following 
measures, t, 3, 5, 7. 9, 131, ovght to be attributed 
to Prof. Pickering, and the rest to Mr. Douglas. This 
alteration makes no change in the text necessary, as it 
was only stated that there was ‘‘a mean personal correc- 
tion of about 7 °1,” which, in the light of the revised 
column, still holds good. The correction, with one 
exception, simply reverses the names of the observers in 
each case. AN ea aeles 


THE ARCHOPLASM AND ATTRACTION 
SPHERE. 
ILATNER in 1886, when dealing with the spermato- 
cytes of helix, showed that the great ‘“‘nebenkern “in 
these elements was derived after each division from a 
coalescence of the spindle-fibres. At the same time he 
pointed out in the interior of the structure bright re- 
tractive points answering in every way to what was then 
known about the centrosomes. Some time afterwards 
F. Hermann, in an exquisite description of the karyo- 
kinetic process in the spermatocytes of salamander, 
successfiilly homologised the great “ archoplasm ~ (as he 
termed the nebenkern of these cells,, on the one hand with 
Vlatner’s nebenkern, and with the sphere-attractive and 
archoplasm of Van Veneden and Boheri on the other. 
] subsequently drew attention to the fact that this archo- 
plasm im the salamander arose by a collection of the 
pindle-hbres preeisely in the same manner as that of 
helix, z.¢. these structures attraction-spheres) in widely 
separated groups present preciscly similar constituents, 
and arise in a precisely similar way. 
The clear appreciation of the mutual equivalence of 
these bodies is of considerable value, as it paves a way 
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towards the systematic splitting up of a whole group of 
structures present in reproductive cells, which had all 
previously been loosely grouped under the head of 
nebenkerns. Nevertheless, if we accept it, a certain dif- 
ficulty arises, to which I referred briefly at the time, and 
to which Dr. Neves has since called my attention in an 
interesting letter from Kiel:—lf the archoplasm of the 
spermatocytes with its inner constituents is the homologue 
zn foto of the attraction-sphere when at rest (Fig. 3), or 
during the initial phases of mitosis, what is to be said 
of it in the later phases of this process? 

In the attraction-sphere as first described and ordi- 
narily understood in ascaris, the centrosomes, with their 
light-surrounding zone, occupy the middle of an ex- 
tended archoplasm which divides with the centrosomes 
during the course of the mitotic change, but in the 
case of salamander the archoplasm remains un- 
divided as a rule: and its whole mass is used up 
in the construction of the spindle, the centrosomes 
appearing at the apices of the figure related to a 
radiation of the non-archoplasmic and external pro- 
toplasm. Now when the karyokinesis is completed, and 
the daughter nuclei formed, the centrosomes can be found 
at the remote sides of the nuclei .asin Fig. 4, ¢, one- 
half of a dividing spermatocyte of a rat), but the two new 
archoplasmic masses are being regenerated on each side 
of the division plane (as in the rat, Fig. 4.4). These 
masses become completely formed, but in consequence of 
their position are destitute of centrosomes, which must 
acquire a secondary connection with them; so that at 
this phase the sphere is divided into two parts in each 
cell, that which attracts (centrosomes) being at one side 
of the nucleus, that which is regarded as primarily at- 
tractive (the archoplasmic portion of the kytoplasm) on 
the other. In salamander these anomalous conditions 
eventually become righted by the centrosomes wandering 
round the nuclei into the archoplasm. 

Turning, however, toa still higher type of vertebrates, the 
Mammalia, a short time ago I found in the spermatocytes 
of various forms, besides other and well-known accessory 
bodies, a great lightly staining nebenkern (archoplasm), 
which can be determined as arising during the spermato- 
genesis by a coalescence of the spindle-fibres | Figs. 1,2,«z), 
so that we must regard this body as having the sme value 
as the nebenkern in Amphibia, in Helix, in Echinoderms, 
or that itis the archoplasimie portion of the attraction- 
sphere ; but at no time, either at rest or during active 
mitosis, does it contain within its mass the centrosomes ! 
In the resting spermatocytes of the rat (Fig. 2) these 
bodies he quite outside the archoplasm (lig, 2, «!, they 
beeome duplicated, and enter into the formation of a 
spindle without any connection with the archoplasm 

Fig. 1, ©, which passes further aw sy, and ultimately 
degenerates (Mig. 1, «@). The spindle-hbres are con- 
structed anew out of the kyto- and superficial nuclear- 
plasm, and the mass of substance thus utilised is col- 
lected on either side the division plane as the archo- 
plasmic bodies of the daughter cells. ; ; 

The archoplasm, then, has no permanent existence in 
these cells, and 1s of no immediate consequence in the 
formation of the spindle. ‘The fact, however, that the 
transitory body formed in mammals from each new crop” 
of spindle-fibres, after each division (ig. 4) rapidly 
dissolves and reincorporates itself into the surrounding: 
kytoplasm, is distinctly favourable to the view now 
gaining ground, that the spindle has a kytoplasmic origin, 

From all this it will be seen that we cannot regard 
the archoplasmic portion of the sphere as a permanent 
organ of the cell any more than the ripples wind pro- 
duces are the permanent features of the surface of a 
pond. ; ( 

(in the other hand, all the more recent investigations 
concerning normal or karyokinetic propagation of cells, 
whenever sufticient pains have been taken to {insure good 
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results, show that the centrosomes retain their indi- 
viduality through every change. Couple with these facts 
the discovery by Dr. Field of the entry of the centrosomes 
into the spermatozoa of the echinoderms, and a quite 
similarsstate of things I have found to occur in mam- 
mals, and there seems much evidence that the centro- 
somes, unlike the other constituents of the sphere, retain 
their individuahty during successive mitoses, and are in- 
corporated as an essential constituent of the spermatozoa. 

Further. the well-known observations of Fol, and more 
recently those of lick, show clearly that these bodies 
assume their old functions as dominants of the attractive 
process in the initial steps of fertilisation. Their identity 
through successive generations being thus maintained, the 
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important functions they perform in the division process 
itself necessitates our regarding them, with Van Beneden, 
as organs of the cell, although, when viewed in such a 
light, they will have to be disrobed of their more con- 
spicuous radial ani archoplasmic vestments. With 
respect to these latter, in whatever degree they may be 
present, it seems an unavcidable conclusion that they 
can only be regarded as the effect produced by the in- 
constant action of polarity or whatever power is exercised 
by the centrosomes on the surrounding kytoplasm. 
J. E. S. MOORE. 


EMM ANN VON HELMHOLTZ, 


- ONOURED and mourned by all, Prof. von Helm- 

holtz, one of the most brilliant men who have 
devoted their lives to science, passed away at Charlotten- , 
burg, on Sunday last. Shortly before his death, the 
Empress Frederick sent a telegram of inquiry as to his 
condition, and upon hearing of his decease messages of 
sympathy were sent to the sorrowing relatives by the 
Emperor and herself. This fact is a significant indica- 
tion of the regard in which the representatives of science 
are held in Germany. 

Hermann Ludwig Ferdinand Helmholtz was born 
August 3t, 1821, at Potsdam, where his father, l-erdinand 
Helmholtz, was Professor in the Gymnasium, his mother, 
Caroline l’enn, being of an English family. While but a 
schoolboy he developed a love for science, and studied 
all the books on physics which his father’s library con- 
tained. They were very old-fashioned ; phlogiston still 
held sway, and electricity had not grown beyond the 
voltaic pile. When the class was reading Cicero or 
Virgil, he was finding the patlis of the raysina telescope, 
or developing optical theorems not usually met with in 
text-books. At that time there was little possibility of 
making a living out of physics, so, acting on the advice of 
his father, Helmholtz took up the study of medicine. He 
entered the Army Medical School, the Friedrich Wil- 
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helms Institut, and while there came under the influence 
of a profound teacher—Johannes Miuiller. He eventually 
became a military surgeon, and continued in that position 
till the end of 1848, when he was appointed Assistant of 
the Anatomical Museum of Berlin, and Teacher of 
Anatomy at the Academy of Arts. 

In 1847, that is, during his career as an army surgeon, 
Helmholtz’s essay, ‘‘ Ueber die Erhaltung der Kraft,” 
was published. In this, the principle of the conservation 
of energy was developed. About Joule’s researches on 
the same subject, hc knew at that time but little, and 
nothing at all of those of Robert Mayer. He was led 
to write the essay by an examination of Stahl’s theory, 
adopted by most physiologists, which accorded to every 
living body the nature of a ferfetuum 
mobile. The essay contained the results 
of a critical investigation of the question 
whether any relations existed between 
the various kinds of natural forces for 
perpetual motion to be possible. It was 
written for the benefit of physiologists, 
but, to Helmholtz’s surprise, the physicists 
took up the doctrine of the conservation 
of energy, which some of these were in- 
clined to treat as a fantastic speculation, 
' Jacobi, the mathematician, recognised 
' the connection between the line of thought 
in the essay, and the principles investi- 
gated by Daniell, Bernoulli, d'Alembert, 
and other mathematicians of last century. 
and soon the members of the then young 
Physical Society of Lerlin accepted 
Helmholtz’s results. It is unnecessary 
for us to dwell upon the marvellous in- 
fluence that these results have had upon 
physical science during the last half-century. The prin- 
ciple of the conservation of energy has long passed 
through the debatable stage, and some of the greatest 
discoveries in thermodynamics and other branches of 
modern physics have been deduced from it. 

In 1849 Helmholtz went to Konigsberg as a Professor 
of General Pathology and Physiology ; seven years later 
he accepted a similar position at Bonn University. 
While at the former University he designed the 
ophthalmoscope for the diagnosis ol diseases of the inner 
parts of the eye—a discovery which shows the great 
impertance to the physiologist and physician of a 
thorough knowledge of physical principles. The year 
1859 saw him occupying the chair of Anatomy and 
Physiology at Heidelberg; and in 1571 he was ap- 
pointed Professor of Natural Philosophy in the Univer- 
sity of Berlin, a post which he held until his death. 

The two great works of Helmholtz on “* Physiological 
Optics” and on the ‘‘ Sensations of Tone,” are splendid 
examples of the application of methods of analysis to the 
two kinds of sensation which furnish the largest propor- 
tion of the raw material for thought. In the first of these 
works, the colour-sensation is investigated, and shown to 
depend upon three variables or elementary sensations. 
The study of the eve and vision is tnade to illustrate the 
conditions of sensation and voluntary motion. In the 
work on the “ Sensation of Tone as a Physiological Basis 
for the Theory of Music,” the conditions under which 
our senses are trained are illustrated in a yet clearer 
manner. His researches threw a flood of light upon 
what may be termed the mechanical, physical, physio- 
logical, and psychological processes involved in seeing 
and hearing. 

No good end would be served by enumerating Helm- 
holtz’s contributions to knowledge. The versatility of 
his genius is well known among all workers in the realm 
of nature. Mathematics, physics, physiology, and 
psychology are but a few of the branches of knowledge 
which have been enriched by his investigations. His 
acquaintance with science was not only extensive but 
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thorough, and, as Clerk Maxwell said in these columns in 
1877 (vol. ay. p. 389). the thoroughness was that which of 
itself demands the mastery of many sciences, and in 
doing so makes its mark on each. He solved problems 
with which great mathematicians, since the time of Euler, 
had oceupied themselves in vain, Questions as to vortex 
motion and the discontinuity of motion in liquids, and 
the vibrations of sound at the open ends of organ pipes, 
belong to this class of subjects elucidated by him. In 
his numerous papers on thermodynamics, he reduced to 
an intelligibie and systematic form the labours and 
intricate investigations of several independent theorists, 
so as to compare them with each other and with experi- 
ment. (Other subjects investigated by him are electro- 
dynamics, stereoscopic vision, galvanic polarisation, the 
theory of anomalous dispersion, the origin and meaning 
of geometrical axioms, the mechanical conditions 
zoverning the movements of the atmosphere, the pro- 
duction of waves, &c. But even the eircle of natural 
and physieal sciences does not embrace all the subjects 
which he benefited by his keen insight and strenuous 
energy. He was an acute logician and an accomplished 
metaphysician. His investigations on perception and 
observation of the senses led him to study the theory of 
cognition. The principal conclusion he came to after an 
examination of the subject, was that the impressions of the 
senses are only signs for the constitution of the external 
world. the interpretation of which must be learned 
by experience. 

In 189t, when Helmholtz reached his seventieth birth- 
day, the event was made the occasion of an international 
celebration. Jn honour of the anniversary, a marble bust 
was prepared, and numerous marks of respect were 
bestowed upon him by his admirers, both in and out of 
his own country. The German Emperor raised him to 
the highest rank in the Civil Service; the Kings of 
Sweden and of Italy, the Grand Duke of Baden, and the 
President of the French Republic conferred Grand 
Crosses upon him; many academies, not only of science, 
but also of the fine arts, faculties, and learned societies 
representing all parts of the world, sent him diplomas 
and richly illuminated addresses, expressing their reeog- 
nition of his scientific labours, and their thanks for his 
work. His native town, Potsdam, conferred its freedom 
upon him, and countless individuals sent their congratu- 
lations. It was on the occasion of this jubilee that 
Helmholtz delivered the autobiographical sketeh pub- 
lished in the second volume of his “ Scientific Lectures,” 
and which has furnished us with some of the particulars 
contained in the foregoing. He was made a Foreign 
Member of the Royal Society in 1860, and received the 
Copley Medal in 1873. He was also one of the Assoei¢s 
E-trangers of the Paris Academy of Sciences, and a 
correspondent of most important scientific academies 
and societies all over the world. 

Science has had few investigators who have furthered 
her interests more than Helmholtz. He was constantly 
exploring new fields of research, or bringing his keen 
intellect to bear upon old ones. With his contributions 
he helped to raise science toa higher level. And, while 
he did as much as anyone to render scientific discoveries 
understandable to the whole intellectual world, he always 
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recognised that he was in the service of something that , 


should be held everlastingly sacred, a feeling which kept 
him from playing to the gallery either in his popular 
works or inhis lectures. Many years ago, it was written— 

‘« A wise man instrueteth his people, and the fruits of 
his understanding fail not.” 

‘““A wise main shall inherit glory among his people, 
and his name shall be perpetual.” 

To no one could these words be more appropriately 
applied than to the eminent investigator whose loss we 
now deplore. 
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We note with deep regret that Prof. FI. K. Brugsch, the 
distinguished philologis: and Egyptologist, died on Sunday 
last, at the age of sixty-seven. 


THE Deputy-Mastership of the Mint, vacated by the resig- 
pation of Sir C. Fremantle, K.C.B., will be filled at onee by 
the appointment of a distinguished official, Mr. Hlorace Sey- 
mour, Depnty-Chairman of the Board of Customs. Tf the 
post had been destined for a scientific man, it would doubtless — 
have been given to Prof. Roberts-Austen, C.B., but his aceept-— 
ance of it would have involved his resignation of his chair at — 
the Royal College of Science. The due discharge of the aude 
of the Deputy-Mastership would, moreover, have left him far 
less opportunity for research than he has in his present office 
at the Mint, which he has made such an impertant one 
for science. Sir Charles Fremantle has always encouraged 
original research in his Department, and we wish him much 
happiness in his well-earned retirement. 

THe death of the Comte de Paris recalls the fact that he was 
a Fellow of the Royal Society. Ife was elected by ballot on 
April 27, 1865, and signed the charter boox on May 18 of the 
same year, Under the statutes which were then in force, any 
foreign sovereign prince or the son of a sovereign prince could 
be proposed for immediate ballot if ke wished to enter the 
Society. In the case of the Comte de Paris it was found that, 
according to the strict letter of the statutes, the head and repre- 
sentative of a Royal house might be inadmissible by privileged 
election, whilst members of the same family of inferior rank 
were entitled to it. Although he was the hereditary represen- 
tative of the then late King of the French, yet inasmuch as his — 
father had not been a '‘ sovereign prince,” the Society was 
precluded from extending tbe courtesy of election, and therefore 
took steps to amend the statute, and upon heing advised that. 
Court usage would accord, introduced words establishing the 
privilege to ‘‘any foreign prince who is received by her Majesty 
as Imperial Highness, or Royal Highness.” It was under such 
an amended statute that the unanimous ciection of the Comte 
de Paris occurred. 

Tue death of Prof. Josiah Parsons Cooke, LL.D., which 
took place in Boston, Massachusetts, on Tuesday, is, says the 
Times, not simply a loss to Harvard University, where he has 
laboured for more than forty-four years, but to the scientific 
world at large. Ilis work on '' The New Chemistry” is well 
known and highly esteemed, and has been translated into nearly 
every language of Europe. Born in 1827, he graduated from 
Harvard in 1838. In the following year he became tutor in 
mathematics, afterwards instructor in chemistry, and in 1850 
Erving Professor of Chemistry and Mineralogy at larvard. 
Under his direction the eonrse in chemistry was greatly 
developed. He was the first in America to introduce labora- 
tory instruction into the undergradnate course. Jn addition to 
his duties at IJarvard, it was his practice to give courses of 
popular lectures on chemistry in the cities of Baltimore, Brook 
lyn, Washington, Lowell, and Worcester, besides his regula 
lectures at the Lowell Institute in Boston, As director of the 
chemical laboratory at Harvard he has published numerons 
contributions to chemical science, most of which have been 
collected and published ina volume entitled ‘Chemical and 
Physical Researches.’ In 1872 he was elected an honorary 
Fellow of the Chemical Society, sharing that distinction with 
only one other American; and in 1882 he was granted the 
degree of LL.D. by Cambridge University. 


‘Tne death is announced of Sir Edward Augustus Inglefield, 
K.C,B., F.R.S., at the age of seventy-four. The following 
particulars as to his scientific work are extracted from an 
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obituary notice in the 7¥mes:—After seeinz a large amount of 
active service, and earning for himself a high reputation, he was 
appointed to the command of the yacht /se/¢/ in a private ex- 
pedition which was sent in search of Sir John Franklin to 
Smith’s and Jones’s Sound—an experience which partly 
suggested the interesting story he published under the title of 
“A Summer Search for Sir John Franklin.” Although it 
failed in its main object, his plucky mission on that occasion 
enabled him to record the discovery of an open polar sea and a 
coastline Soo miles in length, while he also had the pleasure of 
carrying mails to the Government Arctic Expedition at Beechey 
Island. For these services he received the gold medal of the 
Royal Geographical Society of London, the large silver medal 
of Paris, and a much-treasured diamond snuff-box from the 
Emperor of the French. He was at the same time elected a 
Fellow of the Royal Society. His first Arctic experience 


brought hima second like command in 1853, when he went 


out by order of the Admiralty with three shins, especially 
despatched to the relief of Sir Edward Belcher’s expedi- 
tion. One of the three vessels was crushed in the ice, 
and foundered, but he was able to bring home an officer bearing 
the news of the discovery of the North-West passage. In the 
following year he received the command of another expedition, 
consisting of the Pixnzix, the 7a/sof, and a transport with 
Stores, sent out to afford further relief to Sir Edward Belcher, and 
this time he brought back the officers and crews of five ships 
which were abandoned in the ice. For these services he was 
awarded the Arctic medal, and the honour was signally con- 
firmed hy the Queen in 1887, when he was knighted on the 
occasion of the celebration of the completion of the fiftieth year 
of her Majesty's reign. To his skill and daring as a seaman 
Sir Edward Inglefield added a technical ingenvi y which has 
bequeathed ta naval engineering the hydraulic stezring appa- 
ratus fitted in the Achi/les and the JWiofaur, the screw-turning 
engine of the .Wonxarch, and tbe anchor bearing his name, which 
was supplied to the Drezdnought, Sans Paretl, Renown, /a- 
flexible, and otber ships. Tle was a graceful writer and a 
vigorous speaker, and, beside the book recounting his Arctic 
researches, was the author of pamphlets on ‘* Maritime Warfare,” 
** Naval Tactics,’ and “ Terrestrial Magnetism.” 


THE thirty-ninth exhibition of the Royal Photographic 
Society will open to the public on Monday, September 24. |The 
exhibition will be held, as on former occasions, in the Gallery 
of the Royal Society of Painters in Water Colours, at 5a Pall 
Mail East, and will remain open until] November 14. 


THE Royal Commission appointed last year to inquire into 
the mode of identification of habitual criminals having reported 
favourably on the Bertillon system, the Commissioners of 
Vrisons have decided to adopt the anthropometrical system of 
measurement of criminals, The system will be worked in con- 
nection with the present system of identification. Fromm various 
prisons officers have been already ordered to attend at her 
Majesty's Prison, Pentonville, to receive instructions from 
Dr. Garson, 


REUTER reports that the members of the Arctic excursion 
party, organised by Dr. Cook, and noted in NATURE of August 
30 (p. 429), have returned to North Sydney, Cape Breton, in 
the Gloucester fishing schooner A’ce/, The steamer .Wéranda, 
by which the party travelled, grounded and sprang a leak on 
the coast of Greenland. After they had remained on the dis- 
abled vessel for some time, the party were taken off by the 
Nigel, The JJitrands was floated and taken in tow, buat 
foundered on her way home. 


A MONUMENT, erected in honour of Armand de Quatrefages, 
was unveiled at Vallerangue, bis native town, at the end of fast 
month. M. Darboux presided over the distinguished company 
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that took part in the ceremony. The scientific labours of the 
renowned investigator were extolled by MM. Milne-Edwards, 
Hamy, Geoffroy Saint Ililaire, and Brongniart. Prof. Hamy 
referred 10 Quatrefages as the creator of the science of 
anthropology. The monument is five metres in height, and 
consists of a bronze bust of the deceased on a Stone pedestal, 
having on its principal face a figure holding in one hand a 
scientific work, while the other is presenting a crown to the 
eminent naturalist. 

We learn from the New York Nation that the Marine 
Biological Laboratory at Wood's IToll, Mass., has concluded 
its seventh summer session, the most successsful in its history. 
The number of students and investigators in attendance was 
133, representing seventy colleges and high schools. Courses 
of instruction in zoology and botany were offered, a new building 
for the accommodation of the students in the latter course 
having been erected. The important part played by the 
Laboratory in tbe development of the biological sciences in this 
country is evidenced by the fact that no less than fifty-eight of 
those in attendance were carrying on research in zoology, 
botany, or physiology, and that several important investiga- 
tions were completed during the summer. A number of 
the lectures delivered at the Laboratory during the session will 
as in former years, be published in book form. 

Mr. H. GARNET informs us that while boating with a 
friend on the River Avon, just above Evesham, on August 11, 
he had a good view of a white swallow flying amongst a flock 
of others very near the ground. Its companions were 
apparently persecuting it. Finally it flew across the river close 
over the observers’ heads, and this view was sufficient to con- 
vince them that it was the common swallow, and not one of 
the martins. Curiously, it was not a snow-white, but 
apparently a very pale uniform cream colour. In connection 
with Mr. Garnett’s observation, it is worth remark that the 
current number of Science Gosstf contains a note on a white 
variety of the common sparrow, shot at Ripley on August 13; 
and Mr, E. W. Atkinson, writing to the Zoolocis/, says that he 
recently saw a white swallow at Harswell, in the East Riding 
of Vorkshire. 

OF all the sciences, meteorology is probably the farthest 
from perfection. Many dabble in it, but few seriously attempt 
to reduce the abundance of observations to law and order. One 
of the reasons for this state of things is that, so faras we can re- 
member, none of our educational institutions include systematic 
courses of meteorology in their curricula. There is practically 
no field for professional meteorologists, and therefore no training - 
school exists. Forthesake of the science we are glad to note, 
Lowever, that the Board of Regents of the University of Cali- 
fornia has decided to establish a course in meteorology in that 
University. Through the course of study and investigation 
which the students of meteorology will prosecute at the 
University, valuable additions to knowledge may be expected. 
M. DE FONVIELLE calls our attention to one of Roger 
Bacon’s essays, published in 1618, in which some of the possi- 
bilities of steam are vaguely foreshadowed, and acrial naviga- 
lion is declared to be a thing of the future. We quote from a 
translation with which he has furnished us, and which reads 
like Mother Shipton’s prophecies. ‘Instruments may be 
made for navigating without any men pulling the oars, with a 
single man governing, and going quicker than if they were fall 
of pulling men. Waggons also can be made so that without 
any horse they should be moved with such a velocity that it is 
impossible to measure it. .. . It is possible also to devise 
instruments for flying, such that a man being in the centre if 
evolving something by which artificial wings are made to 
beat theair in the fashion of thebirds. . . . It is also possitle 
to devise instruments which will permit persons to walk on the 
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bottom of the sea. . . . All these things have been done in old 
times and in our times, except the instrument for flying, which 
I have not seen, and I have nut known any man who saw it 
done.” 

Tue portion of Tord Salisbury’s address which refers to the 
periodic law was not delivered in exactly the same form that it 
wasrrin’ed in the official copy. 
io points out that inthe printed report (see NATURE, August 
9, p. 340 the following passage occurs :—‘‘In the last few 
years the same enigma has been approached from another point 
of view by Prof. Mendelceff. ‘he periodic law which he has 
discovered reflects on him all the honour that can be earned by 
ingenious, labo-ious, and successful researcb.’’ Before the 
address was delivered, Lord Salisbury became aware of the 
claim of Newlands as the first discoverer of the periodic law, 
and the words actually spoken in the Sheldonian Theatre 
were:—‘‘In the last few years the same enigma has been 
approached from another point of view by our own country- 
man Newlands and by Prof. Mendeleff. The periodic law 
which they have discovered, &c." Unfortunately, the address 
was already printed and distributed to the press before the 
alteration was made. The claim of Mr. Newlands is secured 
to him by the award of the Davy Medal in 1887 by the 
Council of the Royal Society. 


WRITING from Table Cape, Tasmania, Mr. TI. S. Dove 
says that a fine aurora was witnessed there early on the morn- 
ing of July 21. from about 12.30 until a few minutes after t. 
The whole of the western, southern, and a good deal of the 
eastern heavens was illuminated by a stroog red glow, paling 
to a delicate pink at the edges. The glow was brightest 
about half-way between the horizon and zenith, but was dis- 
cernible over the whole space between those two boundaries, 
and when it paled and faded in the west would spread and 
become very vivid towards the cast. The broad vertical white 
stripes which usually accompany these aurora were also 
noticeable, but the most uncommon feature of the phenomenon 
was the presence of brilliant white flashes which shot upwards 
in rapid succession, spreading out into a fan-shape as they 
rose, and instantly disappearing. These were principally seen 
about the Southern Cross, where the vertical stripes were also 
brightest, the region ahout that constellation appearing to be 
the centre of a great electrical disturbance. <A low bank of 
clouds lay along the horizon under the aurora, and a stream of 
white fleecy clouds sailed up from about west-north-west, but 
preserved almost a straight line on the edge next the pbeno- 
menon, as if something in the highly electrical state of the 
atmosphere there prevented their spreading in that direction. 
A note concerning the same aurora appeared in our issue of 
August 30. 


A New department of the Pasteur Institute in Paris has 
recently been established, having for its special object the ex- 
perimental study of means of defence against destructive 
insects. The new seetion—Station expcrimentale de l'Institut 
Vasteur—ays it iy called, has (says the Aevue Scfentifigucl been 
placed under the superintendence of M. Mctchnikofl, with M. 
J. Vanysz as assistant. The department will be concerned with 
the following points: \t) The collection and cultivation of all the 
pathogenic microbes of insects and animals destructive to crops ; 
(2) the study of the conditions of development of these microbes 
in ammals and on various merlia; (3° the direction of field- 
experiments ; (4) the superintendence and control of practical 
applications of the results of laboratory work. The best means 
of applying these results will be discussed by a Conttté d'dtades 
confisting of naturalists, agriculturists, and some specialists in 
mycology, bacteriology, and agriculture, such as MM. Brocchi, 
Costantin, 
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Giard, J. Kunckel d’Herculis, A. Laboulbene, P, Marchal, and 
E. L. Ragonot, of the Société entomologique of France. A 
Bulletin will be published, containing notes and communica- 
tions to the station and the committee, and the proceedings of 
meetings. It isalso proposed to give monographs of destructive 
insects and pathogenic microbes ; statistics concerning the 
damage done by harmful animals; and critical notes on all pub- 
lications referring to these matters. In connection with the — 
Laboratoire de P’arasitologie of the Bourse de Commerce and 
the entomological station of Paris, the new section of the 
Pasteur Institute will render excellent service to French 
agriculture. 


We have received from the Pentsche Seezearte its report fo 
the year 1893; it is issued as an aopendix to the -fmnalen der 
Hydregraphie, from which useful publication we have frequently” 
had occasion to quote. The report shows that much goo 
work is being done, but to which we can now only briefly refer. 
In the department of maritime meterology, great activity is 
shown in the collection and utilisation of observations made o 
board ships of both services, the number of co-operators durin 
the year amounting to 430 for the mercantile marine alone. 
The results are published in tables for one-degree squares of the 
North Atlantic, in the daily synoptic charts issued in connection 
with the Danish Meteorological Institute, and in the prepara 
tion of atlases for different oceans, the one now in hand bein 
for the Pacific. Similar activity is also shown in the depart 
ment for weather prediction, and the daily weather reports 
issued by it are among the most complete that are published ; 
theycontain full particulars of the weather twicz or thrice daily, 
at about too stations all over Europe, in addition to the usual 
weather charts and summary of existing conditions. 


IN a paper read before the Asiatic Society of Bengal, Dr. Ry 
Ifavelock Charles calls attention to the incomparability of nasal 
indices derived from measurements of the living head with those 
deduced from observation of dry skulls, The author carefully 
measured the nasal diameters of sixty-two '‘ subjects,” of various 
castes, and then having removed the integuments, &ec., and 
cleared the nasa-frontal suture and anterior nasal aperture, he 
again measured the diameters. ‘The results are certainly some- 
what startling. The height of the nose taken on the undis- 
sected head is almost invariably less than the long diameter of 
the nose measured on the skull of the same head, the differ: 
ence amounting, in one case, to as much as 16 mm. The 
higher the caste the greater the discrepancy, but it may be 
reckoned to be upon an average about 4 mm. in the 
higher races. The transverse diameter of the anterior nasal 
aperture, taken on the skull, is less than the breadth of the nose 
taken on the head of the same subject. The difference is usually 
7 mm., and in the lower castes it may be as much as 9 mm. on 
even t1mm. Also, other things being equal, the older the 
individual the greater is the difference between these measure: 
ments. TFence, we see that the nasal index deduced from 
observations on the skull must always be lower than the inde 
calculated from measurements taken upon the head ; and, there 
fore, the 4z/7 nasal index will place a race upon a highe 
platform than the /ead nasal index. 


Tut Aendicont’ del Neale [stitute Lombardo contain a pape 
by Prof.. Bartoli and Stracciati on the effect of a thin veil al 
cloud or mist upon the intensity of solar radiation. ‘This effect 
was brought out ina striking manner by choosing from bie 
some thousand pyrheliometer observations made at Catant 
and at Casa del Bosco, on Etna (4725 feet above sea-level 
those which corresponded to the same altitude of the sun an 
(o approximately the same hygrometric state of the atmosphere 
Tt was fouod that a stratum of cirrus clouds interposed in the | 
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cent. of the radiant energy. When the sky was of a light blue 
colour, but quite cloudless, the absorption was greater than in the 
case ofa deepazuresky, The ratioof the amounts of heat trans- 
mitted ranged from 77 per cent. with an altitude of 10° above 
the horizon, to 96 per cent. at 50°. The effect of a slight mist 
equally distributed in every direction was somewhat undefined, 
since the ratio of the absorptions does not appear to vary 
regularly with the thickness of the stratum of air. In one pair 
of cases, with the sun at 45° 15’, the quantity of heat received 
duriog one second by 1 square cm. of the pyrheliometer surface 
was 00237 with a deep blue sky, ando‘o2o1 with a slight mist. 
With the sun at 9° 42’ the figures were 0°0161 and o'0093 
respectively. In general, the ratio varied between 58 and 
92 per cent, 


At the Adelaide meeting of the Australasian Association for 
the Advancement of Science, the committee appointed to col- 
lect evidence as to glacial action in Australasia, in Tertiary or 
post-Tertiary time, presented their report. The conclusions 
arrived at are as follows :—At the time of their greatest exten- 
sion the ancient glaciers of New Zealand were larger and 
descended lower the further they were south. The terminal 
moraines in North-West Nelson go to 2700 feet above the 
present sea-level ; Lake Rotoiti, in Sonth Nelson, to 2000 feet ; 
Lake Sumner, probably a glacier lake, is 1700 feet above the 
sea, In South Canterbury the terminal moraines are 1000 
feet, and in South Otago only 600 feet above the present sea- 
level. In Westland and inthe West Coast Sounds the glaciers 
advanced to below the present sea-level. The glacier of 
Boulder River was four, and that of Lake Rotoiti about twelve 
miles in length; the glacier at the head of the Waiau-ua or 
Dillon, fourteen miles ; that of the Rakaia, fifty-five miles ; the 
Wanaka glacier, sixty ; that of Wakatipu, eighty ; and that of 
Te Anau, sixty-five miles in length. There is, therefore, a con- 
siderable difference in relative proportion between the ancient 
glaciers and their present representatives. At present they 
reach their maximum in South Canterbury, and get smaller 
both to the north and to the south ; while in ancient times their 
maximum was in Central Otago. The committee had little 
biological evidence to report upon, but what there is indicates 
that the ocean round New Zeaiand has not been much colder 
than at present ever since the Miocene period, 


Tue Glasgow and West of Scotland Technical Coilege has 
issued its Calendar for the session 1894-95. Anotber Calendar 
just received refers to the Mining School at Honghton, 
Michigan, and contains information concerning the institution 
and its courses of instruction. 


THE current number of the Quarterly Yournal of the Royal 
Meteorological Sovicty contains a portrait of Luke Howard, the 
author of the system of cloud nomenclature in general use, 
together with a biographical notice of him. The papers in the 
Feurnal include one by Mr, W. I. Dines, on the duration and 
lateral extent of gusts of wind, and the measurement of their 
intensity ; and another, by the same author, on the relation 
between the mean quarterly temperature and the death-rate. 
The calculation of photographic cloud measurements is described 
by Dr. G. i. Olsson, and Mr. Inwards’ address on phenomena 
of the upper air, delivered before the Society in April last, is 
printed in full. 


A CALENDAR of the Evening Classes to be held at the 
People’s Palace, Mile End Koad, during the Session 1894-95, 
has been sent to us. Under the direction of Mr. J. L. S. 
{fatton, the number of these classes has been largely increased. 
Tn addition to the usual scientific and technological subjects, 
instruction is offered in astronomy, brass:work, hookbinding, 
instrument making, differential and integral calculus, deter- 
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minants, trilinear co-ordinates and advanced co-ordinate geo- 
metry of three dimensions, and practical physics. ‘The Drapers’ 
Company bave voted the sum of £5000 for the erection of new 
engineering workshops, and several new laboratories have been 
constructed. More than Sooo class-tickets were issued last 
session, and there is every prospect of this number being 
increased during the coming one, 


To the current number of Science Procress, Prof. W. Halli- 
burton, F.R.S., contrihutes a paper in which he emphasises 
the importance of further study of blood coagulation and the 
poisonous proteids secreted by snakes. Mr. A. C. Seward 
shows that alge have a much greater claim to the attention of 
geologists as possible agents of rock construction than has 
generally been admitted. Fossil algz is also the subject of a 
paper by Mr. George Murray. Dr. George A. Buckmaster 
describes the biological characters of Bactilus typhosus (Eberth) 
and Sactertum coli commune (Escherich). In a paper on 
ancient -volcanic rocks, Mr. Alfred Ilarker compares the views 
of continental petrologists, who hold that there is a funda- 
meatal distinction between the ‘‘ older” (that is, pre-Tertiary) 
volcanic rocks and the ‘‘ younger” (Tertiary and Recent), 
with the conviction of English students, that the supposed 
differences are due to the fact that the former are, as a rule, 
more affected than the latter by the changes which come with 
lapse of time. Mr. E, If. Griffiths writes on the measure- 
ment of temperature, and shows that mercury thermometers are 
hardly comparable in point of accuracy with the platinum 
thermometer, 


AN account of the striking changes which the great lava lake 
in Kilauea has undergone this year, appears in the //awatian 
Gazette for July 24, a copy of which the [Ton. Rollo Russell 
has sent us. The lava steadily rose after the last great break - 
down of the floor of the craterin March 1So1, when an area 
of 2500 feet long, by 2000 feet wide, fell more than five 
hundred feet in one night. Towards the end of last year, the 
rising and overflowing of the lake filled the pit thus produced. 
Since that time the activity of the lake has been intense, as 
many as twenty-three overtlows of liquid lava having taken 
place ina single day, and the walls surrounding the lake have 
been rapidly raised by continualZoverflows. Accurate measure- 
ments of the lake were made by Mr. F, E. Dodge, of the 
Survey Department, in August 1892 and March 1894. From 
his observations it appears that in August 1892 the outer rim 
surrounding the lake was 282 feet below the level of the 
Volcano House. The surface of the lake was 240 feet below 
this line. In March, 1894, the surface of the lake was 207 
fect ahove this line, making a rise of 447 fect in nineteen 
months, But the most interesting observations relate to 
the hreaking down of the lake, witnessed by a number of 
persons in July last. On July tr the lava begin to 
sink steadily, falling at the rate of about twenty feet an 
hour, This subsidence caused the banks to give way. We 
quote from the Guzefte -—“* From about noon until eight in 
the evening there was scarcely 2 moment when the crash of 
the falling banks was not going on. As the level of the lake 
sank, the greater and greater height of the banks caused a 
constantly increasing commotion in the lake as the banks struck 
the surface of the molten lava in their fall. A number of times 
a section of the bank from 200 to 509 feet long, 150 to 200 feet 
high, and 20 to 30 fect thick, would split off from the adjoining 
rocks, and with a tremendous roar, amid a blinding cloud of 
steam and dust, fall with an appalling down-plunge into 
the boiling lake, causing great waves to dash into the air, 
and a mighty ‘ground swell’ to sweep across the lake, 
dashing against the opposite cliffs like storm waves upon 
aalee shore. Most of{the} falling [rocks were immediately 


poet 


svallywed up by the lake, but when one of the great downfalls 
referrelto occurred, it would not immediately sink, but would 
“at otf across the lake, a great floating island of rock. At 
weeut three o'clock an is land of tbis character was formed 
estimued to be about 125 feet long, 25 leet wide, and rising 10 
15 feet above the surface of the lake. Shortly after, another 
reat {11l took plaze, the rock plunging out of sight beneath 
«= Java. Within a few moments, however, a portion of 
1 approximately 30 feet in diameter, rose up to an elevation of 
tr m 3 to lo feet above the surface of the lake, the molten lava 
» ream.ng from its surface, quickly cooling, and looking like 
a great rose-soloured robe, changing to black. These two 
1s.ands. in the caurse of an hour, flaated out to the centre, and 
then to the opposite bank, At eight in the evening they had 
chanzed their appearance but slightly, but the next morning 
they had disappeared.” It was observed that, as the falls 
ocearred, the exposed surface, sometimes more than 100 feet 
acr 33, was lef: red-hot. Sometimes a great mass would fall 
fu-ward likea wall ; at others it would simply collapse and slide 
down, an) again enormous boulders, as big as a house, singly 
aci ia groups, would break from their fastenings, and, all 
azlow, leap far oat into the lake. It is believed that this is 
the first break-down of Nilavea that has taken place in the 
presence of observers, thase prior to 41865 being before the 
establishment of the Volcano Ilouse, and thase of 1858, 1SS86, 
ani 1S$ot, and several minor ones, all having occurred at night 
when no one was present. 


Tire additions to the Zoological Society’s Gardens during 
the past week include a Slender Loris (Loris gractlis) from 
Ceylon, presented by Miss Grace Thomson; two Wild Swine 
(Su. sp.?) from Turkish «Arabia, presented by Mr. F. G. 
Beville, IT.B.M. Consul; three Agoutis (Diayfrects sp. ?) 
and two Orange-winged Amazons (Chrysotis amtazontca) from 
the Island of Tobago, presented by the Hlon. W. Low ; a Raven 
(Corosus.orax , European, presented by Mr. Oxilvie Grant; a 
Green Turtle (Chelone viriti ) from the West Indies, presented by 
Mr. E. Leach; a Japanese Teal (Querpte inde formosa) from 
North-eastern Asia, purchased ; a collection of Marine lishes, 
parchased ; two Shamas (Cittoeincla macrura) from India, 
rezeive] in exchange; a Brazilian Blue Grosbeak (Gutraca 
cyanea, anda Red-headed Marsh Bird (Afngedeus rupcapillus) 
from: Brazil, reccived in exchange; and a Diana Monkey 
Cercopithecus diana) from West Africa, deposited. 


OUR ASTRONOMICAL COLUMN. 


Vue Warvist Mooxn.—This year’s Harvest Moon will he 
exceptionally conspicuous. On the day of full moon, Septem- 
her #4, the ascending node of our satellite’s orbit will be only 
1 35 from the vernal equinox. The inclination of the orbit 
to the horizon will therefore be very nearly the same as if the 
node were exactly at the equinox. Owing to this, the moon is 
longer above the horizon than she is at other times of the year. 
On the average, the moon rises fifty-one minutes later every 
right ; but for a few evenings before and after the coming full 
moon, the average interval is only about ten minutes. 


he tirmse oF rik Moon,—A partial eclipse of the moon, 
partly visible at Greenwich, will occur early on Saturday 
morning. ‘The tirst contact with the penumbra takes place at 
two o'clock in the morning, the first contact with the shadow 
a’ 3h. 39n., an} the middie of the eclipse happens at 4h. 32m. 
he last eontact with the shadow will occur at sh. 27m, As 
the moon sets shortly after, the last contact with the penumbra 
will not be observable. Taking the moon's apparent diameter 
as equal to t, the magnitude of the eclipse ™ 0 225. 


Mo Tiss BRAND ON SATRLUITL ORBIIS.—M.— Tisserand's 
recen’ investigations on the satellite of Neptune have already 
been referred t> in these columns vol. xlix. p. 543). Ile has 
shown tha’ the equatorial protuberance of Neptune causes the 
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direction of the major axis of the orbit of the satellite to change, — 
and that the reaction of the satellite itself modifies the position 
of the plane of the planet’s equator, As the mass of th 
satellite is comparatively small, the latter effect can be 
neglected for a considerable period of time. But when the differ 
ence of mass between a primary and its companion is not great, 
the case is altered. In the Aulletin stronomigue for Augu 
M. Tisserand investigates the various conditions affecting th 
secular displacements of the equatorof a planet and the satellit 
orbit. Ile cites the Algol system as a case in which the two 
wembers—that is, the luminous star and the dark companion re- 
volving round it—have comparable masses. The distan 
separating the pair is also commensurate with their dimension 
Under these conditions. the variations of the equator. and tho 
of the orbit of tbe satellite, can be treated at the same tim 
The secular inequalities undergone by the equator and the or 
doubtless cause the proportion of the bright star’s dise eclipsed 
by the dark companion to vary with the lapse of ages. A secu] 
change in the range of variability must result from this. O 
servations extending over a long interval of time should al 
show changes in the periods of variables like Algol. M. T 
serand considers cases of this kind and develops the formule 
relating to them. The discussion of the formulz is reserved for 
a fature communication. 


THE DISTRIBUTION OF NEBUL.Y AND STAR-CLUSTERS.= 
Mr, Sidney Waters has mapped the positions of the nebula and 
star-clusters—7S40, in all—contained in the New General — 
Catalogue, and two excellent lithographed charts, given in the 
number of Wonthly Notices, R.A.S., just issued (vol. liv. No. 8), 
show the results of his labours. The Milky Way is drawn upot 
the charts, the portion for the northern heavens being taken 
from lr. Boeddicker’s fine maps, while that in the souther 
heavens is copied from the Cranometria Argentina, & 
Waters designed the maps with two objects. First, to stud; 
the distribution of nebulz and clusters of stars, and, secondly, 
to guide astronomers engaged upon the observation of nebul, 
to helds of research. Clusters are shown upon the charts b 
means of red crosses, resolvable nebule by red dots, and ir 
solvable ones by black dots. The distribution of these object 
15 thus taken in at a glance. Whether, in the light of recen 
research, it was desirable to continue to recognise this difference 
between nebulz is a matter of opinion ; one point in favour 
the distinction is that it was followed in similar maps drawn 
Mr. Waters and laid before the Royal Astronomical Society in — 
1$73, so that the two sets are easily comparable. The pres 
charts show very clearly the pecultarities of the distribution 
clusters and nebulx. MKeferring to the former, Mr. Wat 
says: ‘‘It is striking to note the fidelity with which they 
follow not only the main track of the Milky Way but also i 
convolutions and streams. They appear in many parts to see 
out the denser regions, and to avoid with an equal persistenct 
the dark spaces."" As ta nebulv, we read (and the maps bea 
out the remarks): ‘A proportionate scattering of resolvable 
nebul:e follow the others throughout the charts, showing t 
they are probably intermixed, and that the resolvability of ma 
of them must not necessarily be regaided as a criterion of (1 
distance. The remarkable avoidance of the nebule of the 
galaxy, although in some points reaching up toand encroachin 
upon its edges, is equally significant with the coincidence of th 
clusters with its main track.” Itis pointed out that the exceet 
ing nearness to one another of very many of the nebula: sugges! 
the probability of physical connection analogous to that of” 
double stars, hence long-continued observations may lead to ; 
detection of similar orbital motions. Other fields of resear 
are suggested by the charts, and by exploring them new li 
will certainly he thrown upon the structure of the side 
universe. 


THE AMERICAN ASSOCIATION FOR TI 
ADVAN CIIMIEN Ts OF (SS C/E Gis t 
B\ GENERAL account of the recent meeting of the American 
a Association for the Advancement of Science was con 
tributed to our last issue by Dr, W. 11. Hale. We are a 
able to give a few extracts from presidential addresses, toget 
with descriptions of some of the papers read before 


different sections. [ 
In the course of his reply to the address of welcome ta 
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Brooklyn, Dr. Daniel CG. Brinton, the President, thus ex- 
pounded the aims ol the Association. 

*¢ The intluence of our Association is in the highest and best 
sense of the word educational. Its discussions are aimed to 
present the correct methods of scientific investigation and to be 
guided by the true spirit of scientific inquiry. 

‘* The goal which we endeavour to attain isscientilic truth, the 
one test of which is that it will bear untrammelled and un- 
limited investigation. Such truth must be not only verified, but 
always verifiable. It must welcome every test, it must recoil 
from no criticism, higher or lower, from no analysis and no 
scepticism, It challenges them all. It asks for no aid from 


master. 

*¢ The evidence, and the only evidence, to which it appeals or 
which it admits is that which it is in the power of every one to 
judge, that which is furnished directly by the senses. It deals 
with the actual world about us, its objective realities and present 
activities, and does not relegate the inquirer to dusty precedents 
or the mouldy maxims of commentators. The only conditions 
that it enjoins are that the imperfections of the senses shall be 
corrected as far as possible, and that their observations shall be 
interpreted by the laws of logical induction. 

“* Scientific truth has likewise this trait of its own : it is abso- 
lutely opeo to the world ; it is as free as air, as visible as light. 
There is no such thing about it as an inner secret, a mysterious 
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gnosis, shared by the favoured few, the selec? 2//mmtnatz, con- ; 


cealed from the vulgar horde or masked to them under ambiguous 
terms. Wherever you find mystery, concealment, occultism, 
you may he sure that the spirit of sctence does not dwell, and 
what is more, that it would be an unwelcome intruder. Such 
pretensions belong to pseudo-science, to science falsely so called, 
shutting itself out of the light because it is afraid of the light. 
‘* Again, that spirit of science which we cultivate and represent 
ts at once modest in its own claims and liberal to the claims of 
others. The first lesson which every sound student learns is to 
follow his facts and not to lead them. New facts teach him new 
conclusions. Ifis opinions of to-day must be modified by the 
learning of the morrow. THe is at all times ready and willing to 
abandon a position when further investigation shows that it is 
probably incorrectly taken. He is in this the reverse of the 
opinionated man, the hobby rider and the dogmatist. The 
despair of a scientific assemblage is the member with a pet 


Phystes. 

The subject of the presidential address to this section was 
“Obscure Heat asan Agent in producing Expansion in Metals 
under Air Contact. The address contained the results of a 
study of the forces under which the expansion and contraction 
of metals take place, under the conditions in which they are 
used in every-day experience, Among the papers communi- 
cated to the section was one by Miss Mary Noyes, on the in- 
fluence of heat and electricity upon Voung’s modulus for a piano 
wire, It appears that the effect of heat is to make the modulus 
less. Magnetism has no effect, The passage of a current of 


faith ; it appeals to no authority ; it relies on the dictum of no | electricity through the wire causes the modulus to diminish 


more than can be accounted for by the heating effect. 

W. Hallock, of Columbia College, who has photographed 
sensitive flames, exhibited specimens. 

Dr. Bedell presented a paper by Prof. Nichols and Miss 
Crehore, of Cornell University, giving studies of the lime-light. 
They have examined the light from the lime cylinder of the 


_ Drummond light, by means of a spectro-photometer. 


In a paper upon aluminium violins, Mr. Springer discussed 
their merits. He said that soundboards made of aluminium 
differed from those made from other metals, and were analogous 
to those of wood. They did not produce secondary tones 
which were not in harmony with the prime tones. There 
were many difficultities to be overcome in the manufacture of 
violins from aluminium. Tbe material could not be soldered 
satisfactorily, and had to be rivetted. As uneven thicknesses 
could not be secured for the belly and back, it was necessary to 
rib and arch the metal. In conclusion, he said: ‘‘ My ex- 
periments incline me to believe that the real cause of the 
superiority of old wooden instruments over new ones is not so 
much in the elasticity of the wood or in the composition of the 


| varnish, but in the peculiar warping of the wood to a higher 


theory, witha fixed idea, which he is bound to obtrude ard ; 


defend in the face of facts, Yet even towards him we are called 
upon to exercise our toleration and our charity, for the history 
of learning has repeatedly shown that from just such wayward 
enthusiasts solid knowledge has derived some of its richest 
contributions, 

‘All this prying ioto the objective, external aspect of things, 
this minute, painstaking study of phenomena. this reiterated 
revision and rejeciion of results, are with the single aim of dis- 
covering those absolute laws of motion and life and mind which 
are ubiquitous and eternal, which bear unimpeachable witness 
to the unity and the simplicity of the plan of the universe, and 
which reveal with sun-clear distinctness that unchangeable order 
which presides over all natural processes. 

‘This is the mission of science—noble, inspiring, consolatory, 
lifting the mind above the gross contacts of life, presenting aims 
which are at once practical, humaoitarian, and spiritually 
elevating.” : 
WMathemattes and Astronomy, 


The address of the vice- president of Section A (all the sectional 
presidents are termed vice-presidents) was summarised in our 
last number. In this section Prof, George E. Hale gave an 


interesting paper on ‘‘Some Attempts to Photograph the Solar | 


Corona without an Eclipse.” 

C. W. Hough presented a method of control of the equatorial 
driving clock, based on a description published in the Trans- 
actions of the Albany Institute in 1871, 

W. R. Warner, on ‘‘ Requisites for Goveraing the Motion of 
Equatorial Telescopes,” told of the differing resistance pro- 
duced by weather, oil, or the lack of it, &c., which a driving 
clock must overcome in order to run accurately. 

Prof. Doolittle exhibited a large diagram showing the results 
of the recent latitude determinations at the Sayre Observatory, 
of South Hethlelem, Pa. 
observations differ so much that one can hardly be called an 
approximation of the other. Prof. Doolittle finds a dimunition in 
the mean value of the latitude which is entirely unaccounted for. 
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The Chandler theory and these | 


arch, a buckling caused by the position of the F holes and 
sound-post. I have never seen a good old instrument which 
was not thus warped. Moreover, I believe if a new wooden 
instrument were immediately so constructed, while good at 
first, would deteriorate because further arching would produce 
rigidity and consequent veiling of tone. Time has no such 
efiect on aluminium violins, as they remain practically un- 
altered; one which has been used daily for the last two years 
shows no signs of crystallisation. A perfect instrument would 
consequently retain all of its good qualities, and could easily be 
duplicated.” 

Two papers of considerable interest were read, one by 
A. McAdie, on some peculiar lightning flashes, and the other 
on a phonographic method of recording the change in 
alternating electric current, by C. J. Rollesson. 

Mr. McAdie said that in the month of june, t894, there were 
one hundred persons killed by lightning in the United States. 
It is, therefore, important to get accurate knowledge about 
lightning discharges, especially in reference to the length and 
form of the path of lightning, so as to discover its energy. 
Mr. McAdie has three cameras pointed at the top of the 
Washington Monument, in the city of \Washington ; one at the 
Capitol, a second at Fort Myer, and the third at the Weather 
Bureau. Ile wishes to obtain three simultaneous photographs 
of a lightning discharge, but though he has watched since May, 
he has not been successful. 

Mr. Rollesson said that two operations were necessary to 
produce the alternating current curve by the aid of the phono- 
graph: first, a record of the curve must be produced on the wax 
cylinder of the phonograph ; second, the record produced in the 
second operation must be magnified by means of a suitable 
multiplying arrangement. The method described was especially 
adapted for the study of harmonics in the alternating current. 


Chemistry. 


The subject of Prof. T. 11. Norton's address was ‘ The Battle 
with Fire, or the Contributions of Chemistry to the Problem of 
Preventing Conflagration.” We hope to be able to print this 
address in full in a future issue. 

Among the papers read before the section was one upon 
observations regarding certain European water supplies, by 
William P. Mason. It was shown that the difference in the 
death-rate of various towns and cities in Europe, caused by 
improvement in the water supplies, varied from 2 to 13 per 
cent. ‘‘ Fallacies of Post-mortem Tests for Morphine ” was the 
title of a paper by David L. Davoll. . Other papers before this 


section were on the behaviour of allylmalonic, allylacetic, and 
sthylidenpropionie acids when boiled with caustic soda soln- 
tions, John G. Spenzer: ecamphoric acid, W. A. Noyes; 
double halides of antimony and potassium, Charles II. Jerty; 
some peculiar forms of iron. T. 11. Norton; on the existence 
of ortho-silicic acid. T. If. Norton ; volatility of certain salts, 
T. H. Norton ; a new formula for specific and molecular re- 
fraction, W. F. Edwards; action of nitrie acid upon the 
chlorides of zinc, bismuth, and cadmium, O. C. Johnson ; and 
a convenient milk sampling tube, M. A. Scovell. 


Mechant-al Science and Engineering. 


Dr. Mansfeld Merriman delivered an address before Section 
D, on **the resistance of materials under impact.” He pointed 
out that the science of the resistance of materials, as taught in 
text-books and used in the daily practice of every engineer, was 
mainly that of static conditions where externa) force is resisted 
by internal stress. The question of resistance to the impaet of 
falling bodies, likely to occur in machinery, on bridges, and to 
a certain degree also in buildings, is recognised as important, 
but it is seldom reduced to computation or made the occasion 
of careful experiment. ven the fundamental principles and 
laws regarding it seem often not clearly understood. Dr. 
Merriman’s address was an attempt to set forth the present 
state of knowledge concerning impact, and to reconcile some 
of the apparent paradoxes that often arise in the discussion and 
application of its principles. 

The first paper before the section was on the crank curve, by 
J. 11. Kinealy, secretary of the section. In this paper a simple 
graphicai method was given for determining the velocity of 
the piston of a steam engine for a given positon of the crank. 
The next paper was on preliminary experiments on a new air 
pyrometer for measuring temperatures as high as the melting 
point of steel, by D. S. Jacobus. Experiments made at the 
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Stearns Institute show that three pyrometers gave concordant | 


results in measuring extremely high temperatures, 

Another paper, by Prof Jacobus, was on improvements in 
methods of testing automatic fire sprinkler heads. Automatic 
fire heads for extinguishing fires have now come into common 
use. In these a valve is opened automatically in case of fire, 
by the melting of a fusible solder piece, and the water from this 
valve puts out the fire. The method of making tests on such 
heads was described jn detail. A paper, by Prof J. IE. Denton, 
was read on the ratio of the expansian of steam in multiple 
expansion marine engines for maximum economy in East River 
steamers. This was followed by a paper by Samuel Marsden, 
on experiments on the transverse strength of long-leaf yellow 
pine. The results of numerous experiments were presented. 
The last paper was by Elmo G, Ilarris, on the air lift pump. 


Grolosy and Geography. 


The president of this section, Samuel Calvin, took for his 
subject ‘* Niobrara Chalk.’ The Niobrara stage of the Upper 


Cretaceous is well represented along the Missouri, from the | 


mouth of the Niobrara Kwer to the mouth of the Big Sioux. 
East of the Sioux, beds of the same stage are found at various 
points in Towa as far eastward as Auburn in Sac country, while 
fossils distributed through the drift indicate the former existence 
of cretaceous strata at points many miles farther east than any 
locality where they are not known to occur in place. 
general distributien of the Niobrara deposits covers an area 
teaching from Western Iowa to the Rocky Mountains, while 
north and south it stretches from Texas 10 Manitoba, and pro- 
bably northward to the Arctic Ocean. The address was limited, 
however, toa description of some of the cbaracteristics of the 
Niobrara chalk exhibited in the somewhat restricted region 
lying between the month of the river from which the formation 
takes its name, and the most eastern exposure of the beds at 
present known, near Auburn, Iowa. 

Major J. W. Vowell read a paper on the water resources of 
the United States. Mr. Powell said that the ultimate development 
of the United States rested largely upon the most thorough 
utilisation of the water resources, This was conspicuously true 
of the vast arid and sub-humid regions extending from the great 
plains to the Iacific coast. There the almost boundless extent 
of fertile land could not be utilised for agriculture without the 
artificial application of water. In all cases, whether in arid or 
in humid regions, the proper solution of the prablem rested upon 
the correct knowledge of the distribution and fluctuation of the 
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available water. This study had been begun by the United 
States Geological Survey, and was now being carried on. 

Prof. W. J. McGee read a paper by F. H. Newell, on the 
Geological Atlas Folio issued by the United States Geological 
survey. These folios are the fina] maps of the survey showing 
the topography, geology, and the mines of the areas covered by 
the sheets. Accompanying the maps are the descriptions of the 
same in popular rather than technical languaye, for the benefit 
of the people. The folios have involved a great expense, and 
represent probably the finest specimens of geological lithography 
that are Known. 

Mr. Joseph H. Ifunt described briefly the minerals from 
Paterson, Upper Montclaire, N.J., and the Palisades, and e: 
hibited excellent specimeos, some of which showed ina beautiful 
manner the process of alteration of one mineral into another. 

Dr. W. H. Dale, in a paper, entitled ‘‘ Notes on the Atlantic 
Miocene,” showed that the vast deposits of phosphate rock of 
South Carolina, which have yielded millions of dollars, are of 
Miocene age, like those of Florida. 

Prof. Spencer read an interesting paper upon the age of 
Niagara Falls. He said that the first conjecture as to the age 
of Niagara Falls was made by Andrew Ellicott in 1790, who 
supposed the Falls to be 55,000 years old. About tS41 Lyab 
estunated the age of the Falls as 35,000 years. According to 
Prof. Spencer, the evolution of the Falls was as follows: A little 
stream draining the Erie basin only fel] about 200 feet over the. 
brow of the Niagara escarpment, and in magnitude was just about 
the size of the American alls. This stream was not over one 
fourth the present volume of the great cataract, and, conse- 
quently, was able to excavate the gorge at a much lower rate 
than at present. During this early history of the river thi 
waters of the three upper lakes emptied through the IIuron 
basin by way of the Ottawa River. ‘The height of the falls has 
advanced several times, and, owing to this change and the varia: 
tion in the discharge of the water, retreat of the Falls has varied 
greatly during changing episodes. The computations of the age 
have been based upon these changing conditions of elevation 
and downfall of the river. The first episode, as before stated, 
represented a small river, with a total fall of 200 feet. Thi 
lasted about 11,000 years. Then fel] another episode, wher 
the height of the Falls was increased fram 200 to 400 feet, suc- 
ceeded by the entire drainage of all the upper Great Lakes. At 
the same time there were series of three cascades, the lower 
gaining on the upper, until finally they were all united in on 
great cataract, much higher than that of the presenttime. Sub- 
sequently the waters were raised at the head of Lake Ontario 
so as to bring about the present conditions after a lapse of 17,000 
years trom the end of the first episode. The last or modern 
episode has lasted 3000 years under nearly the present condi-= 
tions. Thus we see that the age of the Falls is about 31,000 
years, with another 1000 years added for an earlier condition 
not given. It is now Soco years since Lake Huron emptied 
into Lake Erie for the first time. The land has risen about the 
outlet of Lake Erie, and if the present rate continues, in 5000 or 
Gooo years the waters of the four upper lakes will be turned” 
jnto the Mississippi River drainage at Chicago, 


Zoolozy and Rotany. 


Among the papers read before the section of Zoology w 
the question of spider bites, L. O, Moward ; the pulmonary 
structures of the Ophidia, Edward 1D. Cope; photograph: 
ing fishes and other aquatic animals under water by meal 
of a vertical camera, Simon Hl. Gage; a migration o 
cockroaches, L. O. Howard ; sexual characters in Scolytidz, 
A. 1. Jlopkins ;notes on the genus /trigoninus, Sars, Char 
W. Llargett; the transformations of the lake and of the 
lamprey, S. II. Gage; on the above-ground buildings of t 
seventeenth year Cicada, J. A. Lintner. 

Prof. L. O. Howard described an extraordinary migration af 
Croton bugs or German cockroaches, witnessed by him on tht 
streets of Washington on a very dark day last summer, I 
found that the migrating army, which was composed of mai 
thousands of individuals, consisted almost entirely of female 
carcying egg-sacs. 

At a joint meeting of the sections of Botany and Zoology 
Dr. Manly Miles read a paper on the limits of biological ex- 
periments. Among other things the speaker pointed out the 
futility of most feeding expertments. During the discussion 
which followed, Prof. Edward Cope remarked: ‘ If Weissmann 
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had heen a better botanist-he would never have promulgated 
his theory of the isolation of the germ plasm.” 

Prof. L. H. Dailey discussed the relation of the age of type 
to variability. Ife called attention to the wide range in varia- 
bility of culuvated types, some of which, he said, vary so much 
and so quickly that specific types may be lost, yet the difference 
was not due to age or period, nor to geography or diversity of 
cultivation. Continuing, he said : 

Variability under cultivation must be ascribed to some 
original elasticity of the species, and this elasticity or flexibility 
is no doubt intimately associated with the phylogeny of the 
type. The common notion that man can modify any plant in 
given directions is not true. The newer the type the more 
readily does it vary. All this establishes an intimate relationship 
between development under cultivation and evolution under 
natural conditions. They are not two, but one, and the agri- 
culture (sic) of man is but an extension of the agriculture of 
nature.” 

Prof, Bailey also read a paper on the struggle for existence 
under cultivation, and during the course of his remarks he 
said— 

“Tt is commonly supposed that struggie for existence ceases 
under cultivation, and that man’s endeavours and nature's are 
two. Here we have statistics, There are enongh seeds in the 
United States to stock the world, It is observed that in culti- 
vation there is less waste than in nature. Struggle is more 
intense than in nature. Not more than one in twenty or more 
which actually germinate are allowed to mature. But itisa 
struggle of few against few, rather than a struggle of few against 
many. 
Bein a warfare against outsiders, sets up a divergence among 
individuals of the species itself. This, to my mind, is one of 
the reasons for the rapid development of garden plants.” 

Other papers read before the joint meeting were :—The 
numerical intensity of faunas, L. P. Gratacap ; the growth of 
radishes as affected by the size and weight of the seed, B. T. 
Galloway ; the work of the Indiana Biological Survey, A. W. 
Butler; the movement of gasesin rhizomes, Katherine E. 
Galden ; some interesting conditions in wood resulting from the 
attacks of insects and woodpeckers, A. D, Hopkins. 

A paper on evidence as to the former existence of large trees 
on Nantucket Island, by Dr. Burt G. Wilder, was read before 
the section of Botany. 

Dr, Byron D. Halstead, ina paperupon a ront rot of beets, 
before the section of Botany, described a new disease of those 

lants. 
P Major J. Hotchkiss showed specimens of wood cut from trees 
that had been marked by surveyors 107 years ago. The 
presence of the injury was stiil manifest upon the surface of the 
trees. The growth per year was about one-twentieth of an inch. 

Dr. E. F. Smith read a paper on watermelon disease in the 
south, Other papers read were :—The sugar maples of Central 
Michigan, W. J. Beal; some affinities among Cactacec, John 
M. Cnulter; simplification and degeneration, Charles E. 
Bessey ; regulatory growth of mechanical] tissue, Frederick C. 
Newcombe ; further studies in the relationship and arrangement 
of the flowering plants, Charles E. Bessey. 


anthropology. 


7 Dr. Franz Boaz’s address to this section was on human faculty 
as determined by race. He traced the history of civilisation 


from its dawn in the far East until now, showing how ideas and | 


inventions were carried from one nation to another. Ie referred 
to the civilisations in ancient Peru and Central America, and 
showed that the general advancement was the same as in Asia 
and Europe. The only difference was one of time. One 
reached a certain stage 3000 or 4000 years earlier than the other. 
dut this difference was insignificant compared with the age of 
the human race. Man had existed for a period to be measured 
by geological standards only. We showed that, in the past, 
nations brought into contact with civilisation easily assimilated it, 
and now they dwindled away before its approach. This was due 
to the fact that formerly races did not differ so widely as at 
present, and now disease devastated regions newly opened to 
white people. The conditions for assimilation in ancient 
Europe were much more favourable than in countries where 
primitive people now came in contact with civilisation. This 
conclusion was confirmed by other facts from the history of 
civilisation—Northern A(cica and in China, 
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Dr. Boaz remarked: ‘‘ Several races have developed a civilisa- 
tion of a similar type to the one from which our own had its 
origin. A number of favourable conditions facilitated the 
rapid spread of this civilisation in Europe. Among these com- 
mon physical appearances, contiguity of habitat aod moderate 
differences in the modes of manufacture were the most potent. 
When, later on, civilisation began to spread over other conti- 
nents the races with which the inodern civilisation came into 
contact were not equally favourably situated. In short, historical 
factors appear to have been much more potent in leading races 
to civilisation than their faculty, and it follows that achievements 
of races do not warrant us to assume that one race is more 
highly gilted than another.” 

Ile also said: ‘‘ After going over the field of anatomical 
differences, between races, so far as they have a bearing upon 


/ our question, our conclusion is that there are differences 


between the physical characters of races which make it probable 
that there may be differences of faculty. No unquestionable 
fact, however, has been found yet which would prove beyond 
a doubt that it will be impossible for certain races to attain a 
higher civilisation.” 

Dr. Boaz expressed the opinion that the probable effect 
of civilisation upon an evolution of human faculty has been 
much over-estimated. The psychical changes which are the 
immediate consequence of civilisation may be considerable. 
They are changes due to the influence of environment. It is 
doubtful, however, if any progressive changes or such as are 
transmitted by heredity have taken place. The number of 
generations subjected to this influence seems altogether too small. 
Besides, the tendency of human multiplication is such that the 
most highly cultured families tend to disappear, while others, 
who have been less subjected to the influences regulating the 
life of the most cultured classes, take their place. Therefore, 
it is much less likely that advance is hereditary than that it is 
transmitted by means of education. 

In conclusion Dr. Boaz said: ‘* The average faculty of the 
white race is found to the same degree in a large proportion of 
individuals of all other races, and although it is probable that 
some of these races may not produce as large a proportion of 
great men as our own race, there is no reason to suppose that 
they are unable to reach the level of civilisation represented by 
the bulk of our own people.” 

In the Anthropological Section, Dr, Daniel G. Brinton read a 
paper entitled ‘‘ Variations in the human skeleton and their 
causes.’ The speaker called attention toa number of peculiarities 
in the human skeleton which had attracted the notice of anato- 
mists, and which had frequently been interpreted as signs of 
reversion to an ape-like ancestry. He said that most of these 
variations can be explained by mechanical function, or excess 
or deficiency of nutrition ; and when they can be so explained, 
this is the only interpretation they should receive. They could 
no longer be offered as evidence of the theory of evolution, 
nor considered as criteria or marks of the human races. 

Mv. M. H. Saville read a paper on a comparative study of 
the Glyphs of Copan and Quirigua, in which he presented his 
conclusions on the hieroglyph ‘‘ pax.” In the discussion of Mr. 
Saville's paper, Dr. Brinton presented his conclusions, which 
he announced for the first time, based upon studies of vases in 
the museum of Pennsylvania, that the symbol pax was a repre- 
sentation of the sacred drum of the Aztecs, and that the 
hieroglyph stood in the codices for paxahs, ‘‘ It is finished.” 

‘*Troquois migration ” was the subject of a brief paper by the 
Rev. Dr. Beauchamp, who said that one at least of the three 
great divisions of the Iroquois family had its centre near the 
south-western border of Lake Erie. 

Mr, Frank lIlamilton Cushing, ethnologist for the Bureau 
of American Ethnology at Washington, read a paper entitled 
«Salt in Savagery.” Ife referred tot he universal liking for salt 
among the Indians of North America. The Zuni Indians 
helieved that the first salt came from the sun. According to 
Indian mythology, there is a salt goddess who is the daughter 
of the ocean. Mr. Cushing related her genealogy, and then 
proceeded to discuss the influence of salt upon the culture of 
the Indians in the south-west. Ile stated that he believed that 
nothing led the cliff-dwellers down from their inaccessible 
dwellings to live in villages more than their desire for salt. 
Men’s dispersion over the world, said Mr. Cushing, is largely 
influenced by salt. Coming down from his arboreal retreat, 
where he lived on nuts and fruit, he found the seashore and 
acquired a taste for a substance now universally nsed. 


Blists) 


Mr. R. G. Halibarton read a paper on the dwarf races cf the 
New World. 

Rev. W. H. Beauchamp descrihed the southern visit of the 
Eskimo, in which he declared that evidence of Eskimo contact 
with the Indians of Northern New York were to be found in 
ceriain stone knives found among them, specimens of which he 
exhibited. 

Mr. Dorsey read a paper by William Sturtevant, io which 
Mr. Sturtevant described three ears of corn from prehistoric 
grains from localities in Peru, collected by Mr. Dorsey, the 
especial point of interest being that from a grave of undonbted 
antiquity in Iquique was found a kind of corn which was com- 
monly supposed to be of a recent cultivated variety. Mr. 
Dorsey called attention to the great importance of collecting 
and preserving all varietics of cora from all prehistoric sources 
as a means of determining the original habitat of the maize, as 
well as furnishing an index of civilisation. 


TAETDISPEACEMEINGS OFF Tite ROTA- 
TEMOV AVE, CHAN) (ONS PRUE, IPA TE Sats 


ISPLACEMENTS of the rotational axis of the earth with 
reference 10 fixed directions in space have been observed 
sinee the earliest ages of astronomical measurement; for such 
displacements, visible in wanderings of the pole of the apparent 
diurnal rotation of the celestial sphere among the constellations 
of fixed stars, exist in such enormous amplitudes, that in their 
main features they could be detected by the aid of very simple 
apparatus aod observations. 

‘The true Jaw and explanation of these wanderings of the pole 
remained, nevertheless, a deep mystery till Copernicus lifted 
the veil by showing that they were only the celestial image 
of real displacements of the rotational axis of the earth in space, 
aod until Newton came and, combining his discovery of uni- 
versal gravitation with his deduction of the ellipsoidal figure of 
the earth, proved that these displacements are due to the actions 
of the moon and the sun on the earth. 

The mathematicians of the eighteenth century completed this 
explanation by profound researches embracing the full 
theory of free rotation of a solid system of masses, under the 
action of various disturbing influences, not only those acting 
from outwards on the rotating body ‘asin the case of the sun's 
and the moon’s attractions on the earth), but also those depend- 
ing aed the condition or changes within the rotating system 
tself. 

Among several interesting results, these! nvestigations pointed 
out an essential difference between the development of the dis- 
turbed rotation in the first and in the second case. 

Upon the supposition, corresponding to the real terrestrial 
conditions of the problem, namely, that all the disturbing 
influences are relatively small in comparison with the amount 
of energy represented by the primary rotation of the earth 
itself, the following distinctions were demonstrated. 

Lxterior disturbiog influences will mainly produce displace- 
ments of the axis in space, and corresponding wanderings of the 
pole among the stars, whilst the simultaneous displacements of 
the axis in the earth itself, in consequence of the particular con- 
ditions of their evolution, remain insensible. 

On the contrary, interior conditions and disturbing influences, 
as those contained in the configurations of the masses, or 
in changes of the distribution of the masses composing the 
rotating system, will mainly produce displacements of the rota- 
tional axis in the rotating body itself, whilst in this case the 
simultaneous displacements of this axis in space and the corre- 
sponding variations of the position of the pole among the stars 
remain insensible. 

Very soon alter these deductions had been made from the 
theory, astronomers began to inquire if also effects of the 
latter type, that is to say, displacements of the rotational axis 
in the earth, really existed. 

According to the theory, such displacements ought evea then 
to exist when the distribution of the masses composing the earth 
is not in the slightest degree variable. 

It is sufficient for producing such displacements that the 
position of the rotational axis of the earth is actually not in per- 
fect coincidence with one of its principal axes of inertia, known 
as the principal axis. 


1A paper read by Vrof, Wo Foerster, Dire tor of the Royal Observatory 
of Kerlin, before the Uritigh Associatis 
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The slightest deviation of the rotational axis from the principal 
axis has the consequence that the pole of the rotational axis 
begins and continues to describe a small circle around the pole 
of the prineipal axis. 

The velocity of this movement depends upon the law of the 
figure and of the distribution of the masses composing the earth, 
and the best numerical data for this dependence had giveo the 
result that the displacement in question would probably have a 
period of nearly ten months. 

Now all such displacements, possibly measurable with refer- 
ence to fixed directions in the earth, and insensible with refer- 
ence to fixed directions in space, could be found in the most 
favourable way by measuring as exactly and continuously as 
possible the distance of the pole from the zenith of the observer’s 
station ; in other words, by repeated determinations of the geo- 
graphical latitudes. But, notwithstanding very long and refined 
determinations of the geographical latitudes at some of the 
principal observatories, beginning shortly before the middle of 
the present century, only very uncertain and discordant traces 
of the phenomena in question were found. 

The reason for this want of success is now very clear. 
Astronomers had limited their researehes too narrowly to the 
last-mentioned type, namely, to the supposed regular ten- 
menthly periodical movement of the pole of the rotational 
axis around the pole of the principal axis. Too easily it had 
been admitted that all the existing variations of the distribution 
of terrestria] masses were by far too small for altering sensibly 
the position of this principal axis itself. 

Itwas Lord Kelvin, at the Glasgow meeting of the British 
Association (1874), who at hrst drew the attention of the 
scientific world 10 the consideration of the great natural 
transports of masses of air and water and various masses 
hy the water, going on continuously and periodically in the 
form of currents and circulations of different kind, as well in 
the atmosphere as in oceans and rivers, for instance the 
enormous periodical sediments of snow and ice. He showed 
that these very considerable variations of the distribution of 
masses on the earth could not only produce sensible displace- 
ments of the principal axis of inertia, but that such displace: 
ments of this axis could have an amplifying effect on the total 
amount of displacements of the rotational axis. 

For if the principal axis were itself not in a constant position. 
the theoretically required mouvement of the rotational axis 
around the principal axis would beeome a very complicated 
movement, differing entirely from the simple form which to 
that epoch had appeared in the researches of astronomers. 

This epicyclic character of the movement of the pole of the 
rotational axis could considerably modify not only the length of 
the period, but also the whale geometrical character and ampli- 
tude of the curve in such a way, that in longer periods epochs 
of very small variations of latitude could aliernate with epochs 
of considerably increased variations of latitudes. Vossibly, as 
a further consequence of this complication of the displacements 
of the two axes, and as a consequence of the still existing plastic 
state of certain parts of the earth, as well as by the damping 
effects of the fluid parts, even progresstve—though very slow and 
unsteady progressive—displacements of the rotational axis ia 
the earth could still resul’. 

The field of this research was thus decisively cleared by the 
veritably releasing ideas of Lord Kelvin. Finally, about four 
years ago, by the co-operation of some observatories with the 
International Geodetic Union, clear evidence was obtained, 
and in the last three years, with the aid of an expedition sent 
by the International Union to Honolulu, decisive proofs of 
such displacements have been found. I consider it a special 
honour and pleasure to be enabled to submit some of the 
newest results of this international co-operation to a meeting 
of the same Association which, twenty years ago, had been 
witness of the almost prophetic assertions of one of its most 
illustrious members regarding the real conditions of this 
importaot phenomenon. 

] have prepared a diagram (Fig. t, p. 489) showing these 
newest r sults. You see in this diagram a representation of the 
wanderings of the pole of the rotational axis of the earth on the 
surface of the latter during the last twenty months, from 
October 1892 10 May 1894. 

This sketch is founded on nearly 6000 single determinations 
of latitude made in the Ubservatory of Kasan (astern Russia), 
Strassburg (Elsass), and Bethlehem (Pennsylvania), The 
observations are condensed in twenty monthly mean results, 
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numbered, as you see, from zero to nineteen. Every one of 
these resulting monthly positions of the pole indicated by the 
centres of the small circles is thus the mean result of about 300 
single determinations. 

The accompanying figure is drawn ona scale of two milli- 
metres to one-hundredth of a second of arc, and the maximum 
amplitude of the curve is nearly 50-hundredths, or half a second. 
The amplitude of these movements of the pole on the surface 
of the earth is between 40 and 50 feet. 

Vou see the general character of the movement quite in accord- 
ance with what has been mentioned concerning its complicated 
and somewhat spiral character. The sense of the motion is turn- 
ing from west to east. The velocity is apparently very variable, 
and it seems as if we now approach an epoch in which the 
amplitude considerably diminishes. It is also evident that such 
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FIG. 1.—Movement of the North Pole of the rotational axis of the earth 
Derived from observations made at Bethlehem, Strassburg, and Kasan :— 
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a character of movement can very easily produce slow progres- 
sive motions, and also from this reason the whole phenomenon 
wants to be watched incessantly and very carefully. 

The astronomers and geodetists who are now associated 
in the International Geodetic Union, have invited the 
geologists to associate with them in this common research. 
Such an international organisation will be also useful and 
almost indispensable for a great part of the work of astronomical 
observatories. 

It is to be hoped that Great Britain will now participate 
in this international union, embracing all other civilised 
nations. Such organisations, with their clear and reasonably 
limited aims, involve not only real economies and refinements 
of mental work, combined with diminutions of material expenses, 
but it is hoped that they willalso have a great importance as 
slowly growing foundations of human and terrestrial solidarity. 
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SOLE NGE VIN Tiff ae leAG AN ES, 


AL®- HIRAM S. MAXIM gives, in the .Vatora/, a brief 
7 description of his exoeriments on flying by means of aero- 
planes. His flying machine, when finished and loaded with its water, 
its fuel, and three men, weighed very nearly S090 |b., and the 
actual horse-power developed on the screws was 393 horse- 
power, with a screw-thrust of rather more than 2000 Ib, The 
total width of the machine was over 200 feet. It was found 
that upon runniog the machine at thirty miles an hour very little 
load remained on the lower track, and at thirty-six miles an 
hour the whole machine was completely lifted. 

The fortnizhtly is remarkable this month for two critical 
articles by Prof. Karl Pearson and Mrs. Lynn Linton, respec- 
tively. Prof. Pearson assails Lord Salisbury’s address to the 
British Association, and moans over the fact that Lord Kelvin 
courteously said that throughout it “* there was the spirit of the 
student, the spirit‘of the man of scieace.” Here is his opinion on 
it: ‘‘ We find nothing in it which shows the spirit either of 
student or of man of science; it teems with fallacious conclu- 
sions, and whatever may have heen intended by the author, it 
can only serve as an appeal to that gallery which is occupied 
by the reconstructed theological party.” Mrs. Lynn Linton 
outpours the vials of her wrath upon Prof. Henry Drummond 
and his ‘‘ Ascent of Man.” ‘*‘ He brings his subject,” says she, 
‘* which only the educated can rightly understaod, down to the 
level of the ignorant. He strips science of her divinity, and 
sends her out as a cottage-maid, or rather as a young priest, of 
whom no one need be afraid. But he lets slip truth in this en- 
deavour to extract milk for babes out of the meat for men ; and 
his reodering of synthethic philosophy is both inadequate and 
shallow. Whatever is true is borrowed ; whatever is false, 
strained, and inconclusive, is his own. His sin is the sin of 
plagiarism, with the additional offence of distortion in the 
lifting.” Surely a writer never received a more terrible flagella- 
tion than this. 

Brief descriptiors will suffice for other articles of more or less 
scientific interest in the magazines received by us. Sir Robert 
Ball contributes to Good Ilords a paper on Galileo. The 
Century contains a continuation of Messrs. Allen and Sachtle- 
ben’s account of their journey across Asia on bicycles; anda 
fine picture of an aurora, observed and sketched at Godthair on 
September 3, 1892, by Mr. F. W. Stokes, one of the members 
of the Peary Relief Expedition. Dr. Carl Lumholtz describes 
in Serzéner the life and costumes of the Tarahumaris, the 
inhabitants of the Sierra Madre. In Chamilers's Fourna? we 
find a diversity of instructive articles. Among the subjects 
scientifically treated are ‘* British Ring-Saakes,” ‘‘ Dynamite,” 
‘*Sweet Lavender,” and ‘‘Sources of Power in Nature.” 
Lovers of nature will find pleasure in an article entitled ‘In a 
Rock Pool,’ contributed by the Rev. Theodore Wood to the 
Sunday Magazine, and geographers will be interested in a de- 
scription of the inhabitants of the Andaman Islands. Under 
the title ‘‘Spirit and Matter,” Emma Marie Caillard philo- 
sophises, in the Confenzforary, on such psychical subjects as were 
touched upon by Prof. Oliver Lodge in his British Association 
address in 1891. 


SOUPS IIIENE SISIRMUUES, 


Bulletin de (Académie Royale de Belgique, No. 7.—Com- 
parative study of the isothermals observed by M. Amagat and 
the isothermals calculated from M. Van der Waals’s formula, 
by MM. P. de Heen and F. V. Dwelshauvers-Dery. A com- 
parison of the theoretical and experimental isothermals shows 
that the molecules which constitute carbonic anhydride expand 
regularly as the temperature increases. The coefficient of mean 
molecular expaasion, for temperatures between 30° and 258°, is 
sensibly equal to o-cot, a number which closely approaches the 
coefficient of expansion of liquids in general. To this intra- 
molecular dilatation corresponds the internal latent heat of 
dissociation, made evident by the variability of the specific heat 
of carbonic anhydride in the gaseous state. Since Van der 
Waals’s equation furnishes fairly accurate values for the part 0 
the isothermals situated to the right of the minimum, one might 
feel tempted to introduce another constant and to force the 
curve to pass through a supplementary point conveniently 
chosen to the left of that minimum. This would give much 
more satisfactory results, but they would have n> value with 
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regard to the theory.—On the motion of the satellites of the | the isle of Madagascar, and the ceremonies connected with it 


planets with respect to the sun, by I. Stroobant. The author 
points out that the moon alone, among all the satellites, always 
turns the coacayity of its orbit towards the sun. This concavity 
is less at new than at full moon, but the attraction of the sun 
always outweighs that exerted by the earth. The author investi- 
gates theoretically the motions of the satellites round the sun, 
and introduces the attractions of their planets as perturbations. 
In order that the trajectory may be looped, the linear velocity 
of the satellite must be superior to that of the planet. The 
satellites I., IT. and the pew one of Jupiter, and Mimas, 
Enceladus, Tethys, and Dione of Saturn are the only satellites 
with looped orbits. The rest of the satellites follow a sinuous 
curve with points of inflexiop. Those of Uranus are not taken 
into consideration. The author expects that if the moon is 
considered as revolving round the sun, subject to perturbations 
due to the earth, the lunar theory will be simplified, and suc- 
cessive approximations will be more convergent. 

Bulletins de la Socicté d@’ Anthropologie de Parts, tome v. 
4° serie), No. 3, March 1894; No. 4, April 1894.—Mecting 
of February 1, 1894.—Dr. P. Mauclaire and M, Bois contributed 
a note on Ectrodactyly and Syndactyly, in which they describe 
a very remarkable case, where the right foot and both hands 
have the appearance of a two-pronged fork. 


| 


The authors had , 


the opportunity of dissecting this subject, and give a most | 
interesting account of the anatomy.—M. Paul Denjoy described | 


a religious ceremoay in Annam, celebrated at the commence- 
ment of the new year in honour of ancestors.—M. Ch. 
Letourneau read a paper on synthetic literature of the first 
ages, and M. F. Gaillard contributed a note on the sculptures 
of Gavr TIois.—On February 15, M. E. d’Acy made a com- 
munication op flint implements from the plateaus of Picardy 
and Normandy.—t the meeting of March 1, M. L. Lapicque 
exhibited some photographs of the inhabitants of the Mergui 
Islands (the Selung: , and made some anthropological and 
ethnographical observations on those people. The Mergui 
archipelago is situated off the coast of Tennasserim (long. 96 
zo’ E.; lat. 13 10 9° N.). It is composed of lofty islands 
covered with ancient forests. The islands themselves may be 
said to be uninhabited, but in the straits and roadsteads of the 
-Archipelago are to be found several tribes of nomadic fishermen 
who live entirely on their boats, except during the wet season, 
from May to September, when they come ashore and build 
temporary habitations for themselves on the coast. They are 
very wild, and hold little communication with the people on 
the mainland. The people seein to be of Malay origin, but 
there is evidently a considerable admixture of foreign blood of 
various kinds.—On March 15, M. G. Lagneau read a paper on 
the mortality from tuberculosis as affected by occupation and by 
residence. —M. O. Lambert offered some observations with 


regard to a recently observed case of the presternal muscle, in | 


which he contended that the names rectus theracts and sternalis 
rutortn as applied to this muscle are misleading, and that it 
ought to be regarded as a survival of a connection that once 
existed between the panniculi of the abdomen and of the neck. 
—Dr. Michaut contributed an account of the prehensile foot 


among the Japanese and Annamites.—M. A. Vonchon gave an | 


account of the caves of Ilerleville, Canton of Chaulnes 
(Somme); and M. Octave Vauville read a paper on the 
enclosures, dwellings, and common pottery of the Gallic epoch. 
The conclusions at which M. Vauvillé arrives are (+) that the 
same forms of pottery were in use at the same time in different 
parts of the country; 2) that the pottery, at the close of the 
Gallic epoch, was generally made with a wheel; and (3) that 
it is evi lent that truce arti t. existed amongst the potters of that 
period. 

L'Anthy folo re, tome vy. No. 3, May-June 1S94.—In an 
article on the inauguration of anthropology and human anatomy 
at the Jardindes Plantes, M. lt...) Tamy gives a most interest- 
ing account of the work of Marin Cureau de la Chambre and 
Vierre Tionis, who lectured there during the years 1635 1680. 
Dr. kK. Collignon contributes an anthropologieal study of the 
Isasque race, in the form of a summary of a work published é 
evéen™ in the ** Memoirs of the Anthropological Society of 
Vans."  M. Salomon Keinach continues his exposition of 
sculptnre in Europe anterior to Gree Roman influences. 

Tome v. No. 4. July~.\ugust, 18943.—This number opens 
with an interesting article, by .\ntony Jully, on funeral rites, 
graves, and honours paid to the dead in Madagasear. The worship 
of the dead is greatly developed in the different tribes that people 
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and the monuments that result from it are distinctive characte: 

of that race, composed though it is in all probability of hetero- 
geneous elements. The dead is honoured, not because h 

memory is dear to his relations, out because they fear 10 rouse 
his anger by neglect, and so to suffer from his vengeance. Carefi 
attention is paid to the orientation of the graves, which a 
placed to the north-east of the house and in close proximity to 
it,—In a short paper on the remains of Elk and Lion, found 
in a prehistoric station at Saint Martory (Ilaute-Garonne) 
the author explains the reasons tbat have induced him to inelu 
these animals, together with the reindeer, in his list.—In 
article on Mycenean Crete, M. Salomon Reinach givesan account 
of the important discoveries lately made in that island by Mr. 
Arthur Evans.—M. Eugene Toulouze describes the discove' 
of an interment of the neolithic period at the village of Sai 
Mammis (Seine et Marne). The sepulchral chamber measur 
1°75m. in length by o-gom. in width, and it is bounded by wal 
constructed of comparatively small stones. A vase, a polishe 
axe, an arrow-head, and three other worked flints were fou 
associated with the human remains, which were much damage 
—Prehistoric crania of Patagonia form the subject of a valuabl 
article by Dr. Kk. Vernean. According to M. Moreno, it 
possible to distingnish five or six distinct types amongst the 
known skulls of the ancient inhabitants ot Patagonia. D 

Vernean shows that all the crania have certain characters 
common, such as great capacity, prominent glabella and super- 
ciliary ridges, sub-nasal prognathism, extroversion of the 
mandibular angles, large chin, and much-worn teeth. 


SOCIETIES AND ACADEMIES. 


Lonpon. 


Royal Society, June 21.—‘‘On Some Phenomena 
Vacuum-tubes.” By sir David Salomons, Bart. 

This paper deals with the phenomenon known 
bands, in vacuum tubes. 

As far as the author could learn from the sources of informa: 
tion available to him, no one had previously discovered how to 
produce a predetermined number of bright and dark bands i 
a tube having an open or free path, 

After a prolonged investigation he has succeeded in pro 
ducing this result, and in the present paper he describes, firs 
the methods oy which adetinite number of bright and dar 
bands can be produced in a vacuum-tube ; and, secondly, a 
number of interesting phenomena which have a bearing on the 
production of the bands in general. 

Some of tbe conclusions drawn from the experiments are i= 

That bands may be produced with greater facility in small 
tubes than in large, and that they become more accentuated 
probably on account of the inequality of the diameter of such 
tubes. 

That for the production of bands, the glass of the tube itsell 
appears to play a part, since the bands are difficult to produc 
unless they reach to the glass of the tnbe. 

That an exceedingly minute current produces bands which t 
the eye, in most instances, disappear when the current is some 
what increased, and on further increasing the current the} 
become visible again. The author believes that in all previout! 
investigations it has been stated that the hands cannot be] ro 
duced until a considerable current is passed. Ile refers t 
investigations by Messrs. Warren de la Rue, Gagsiot, an 
uthers. Ilis experiments, however, prove the contrary. Tht 
probable reason why these statements were made is due to th 
fact that with the apparatus employed at that time such sm 
currents could not be easily produced. When the minute 
current is increased, and the bands seem to disappear, t 
author thinks this is due to an optical illusion; the bands are 
there, but too faint to be seen, perhaps in consequence of the 
dark bands being so narrow that they escape observation. 

That, when an electric discharge takes place in a large tu 
in which is placed a partition pierced with a hole, ‘'a fore 
etfect' frequently appears to be produced. Any bright ban: 
being produced at the hole in the partition may give tn 
appearance of being pushed through to tbe side of the ta 
which has the greater length. ‘This phenomenon is mention 
because it is apt to mask many elflects, unless the current 1S 
suitably adjusted. ‘ ; 

That it isnot impossible, after the first trace of light becomes, 
visible in a tube when passing a very minute current, that t 


as striz, or 
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dark bands subsequent to this stage are illusory, and that they 
are really the bright bands ; and what appear to be the bright 
bands consist of overlaps which produce double the brightness 
of the so-called dark bands. In reality, therefore, the bright 
bands indicate the position of the dark bands. 

That by devices bands can be produced in a large tube 
occupying only a small portion of the cross sectional area, at 
any rate so far as the eye can discern. 

That, when employing Prof. Crookes’ tubes for illustrating 
experiments on radiant matter, if suitable conditions are 
observed, strize are formed in these tubes. 

That, in tubes having exceedingly small electrodes, and 
apparently not capable of producing striz, these can be shown 
to exist if very minute currents are employed. 

That the tube, when made to act as a condenser, permits 
more current to pass. 

That from the above considerations it is not unlikely that a 
view, which has been held, in regard to the probable origin of 
the hands, that they consist of a series of discharges through 
the tube, is true; that the nature of such discharge can be 
varied by suitable devices placed within the tubes, and that the 
examination of the nature of the discbarge can be best made 
with very minute currents, that is to say, currentssosmal! that, 
if made any less, the tube would no longer show any sign of light. 

“The Asymmetrical Probability-Cure.” By Dr. F. Y. 
Edgeworth. 

“On the Absorption Spectra of Dilute Solutions.” 
Thos, Ewan. 

In order to measure the extinction coefficients of very dilute 
solutions, a new spectro-photometer was devised, in which a 
Lummer and Brodhun photometric prism was used, and the 
photometric measurements made by means of Abney’s rotating 
sector. 

The absorption spectra of dilute solutions of cupric sulphate, 
chloride, bromide, and nitrate were found to be identical. 
Solutions of cupric acetate absorb, for the same amount of 
copper, more light than those of the other salts used. The 
difference tends to disappear as the solutions beconie more 
dilute, and it is increased by the addition of acetic acid. 

Measurements of the absorption spectra of a series of solu- 
tions of dinitrophenol in pure water were made, from which 
the amounts of the substance dissociated into ions were calcu- 
lated, and found to be in very satisfactory agreement with those 
calculated from the electrical conductivity of the solutions. 

The ferric hydroxide formed by the hydrolysis of ferric 
chloride in aqueous solutions containing less than 0'005 gramme 
molecules of Fe Cl, per litre, was found to contain no chlorine. 
The hydrolysis may therefore be represented most simply by 
the equation FeCl, + 311,0 2 Fe(OH), + 3HCI. The de- 
terminations of the quantity of colloid ferric hydroxide con- 
tained in these solutions (made partly by the spectro-photo- 
meter, partly by filtration through porous earthenware) showed 
that the equilibrium does not take place in accordance with 
the law of Guldberg and Waage, but agrees much better with 
the modified form of the law due to Arrhenius, in which 
account is taken of the electrolytic dissociation of the different 
substances. 


By 


Paris, 


Academy of Sciences, September 3.—M. Loewy in the 
chair.—The marine laboratory of the museum at Tatihou [., 
Near Saint-Vaast-la-Hougne (Manche), by M. Edmond Perrier. 
A description is given of the laboratory fittings and arrange- 
ments, <ind the work enabled to be done by its means.—On two 
methods for the study of currents in open circuits and of dis- 
placement currents in dielectrics and electrolytes. An abstract 
of a memoir given by the author, M. de Nicolaieff. Discs or 
rings of dielectrics are, in the first method, supported by bifilar 
suspension between the two poles of an electromagnet so that 
the plane of the ring is at 45° to the axis of the electromagnet, 
and centrally situated between the poles. The difference in the 
displacements caused in constant and alternating fields of the 
same strength is due to a secondary field set up hy displace- 
ment currents caused in alternatiog fields. Paraffin shows an 
augmentation of 12 per cent. fora period of 930 per minute, 
and 9 percent. for 770 per minute. In the second method, 
displacement currents in the rings are caused by the iron in the 
Magnet cores. Tle ring is suspended perpendicular to the axis 
of the cores ; the polar faces are able to be brought nearer to or 
removed farther from the parallel faces of the ring. By this 
niethod, augmentations have been obtained of 15 per cent. for | 
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yellow wax, and 8*3 per cent. for paraffin. Electrolytes in 
annular glass tubes behave just like perfect dielectrics, sulphuric 
acid giving an augmentation of deviation of 15 per ceat.— 
Assimilability of potash by the action of nitrates in poor 
siliceous soils, by M. P. Pichard. It is shown that, in 
presence of nitrates, a part of the potash combined with 
silica is capable of being assimilate by various plants, 
and hence that it is necessary to cletermine the total potash 
present in soils as well as that portion eliminated by acids or 
aqua regia when estimating the agricultural value of soils.—On 
the construction of the circle derived from seven right lines or 
defined by tbe equation O = 3,7/,T)3 =X? + Y- - R?, by M. 
Paul Serret.—Oa a new gravimetric method for the estimation 
of glucose, by M. Fernand Gand. Cuprous oxide is obtained 
in moch the usual manner by reduction, but care is used to 
carry out the reduction below 100° by using a water-bath as 
source of heat. The reduced suboxide is then weighed by 
transferring the carefully-washed precipitate to a specific 
gravity bottle, and filling up with hoiled water and weighing. 
The weight 7 of the precipitate is given by the formula 
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where P is the weight of the water and precipitate, V-is the 
volume of the flask at the temperature of experiment 7, dis the 
specific gravity of water at the same temperature, and A is the 
specific gravity of dry cuprous oxide 5‘SS1. The quantities of 
glucose corresponding to given amounts of cuprous oxide are as 
follows :—10 mg. of Cu,O=5°413 mg. of glucose ; 20 = 9761: 
SO= TAstO7)3) 50) = 25030) 7) 100) 4022 COl— Ol Owa: 
300 = 138°S42; 400 = 188-9238.—Phenomena following from 
the dialysis of the cells of the beer ferment, by M. E. Onimus. 
Yeast secretes a dialysable substance which inverts the sugar 
present before new cells are produced. The medium is modi- 
hed by the zymase, and then only becomes able to support the 
production of new cells.—On the Constantinople earthquake of 
July 10, 1894, by M. D. Eginitis. The method of Dutton and 
Hayden gives the focus at a depth of 34 km. The speed with 
which the shock travelled to various places is as follows :— 
Paris, 3 km. ; Pavlovsk, 3°5 km.; and Bucharest, 3°6 km. per 
second. 
3 BERLIN. 


Physiological Society, July 6.—Prof. Munk, President, in 
the chair.—Dr. J. Munk had tested the results of his experi- 
ments on fasting man by further new experiments on dogs, with 
the special object of investigating the excretion of chlorine, 
phosphorus, lime and magnesia, which he had found to be in- 
creased in man during hunger. During ten days of fasting he 
found all four of the above substances, but especially phosphorus 


-and lime, in largely increased quantities in the urine, as com- 


pared with days of normal dieting. The feces also during 
hunger, which closely resembled meconium both in appearance 
and composition, contained an increased amount of phosphorus, 
lime, and magnesia. By calculating, from the amount of 
nitrogen excreted, the amount of body-proteid metabolised 


. during hunger, he found that only a portion of the excreted 


| phosphorus could have come from the proteid ; the remainder 


must have resulte1 from the metabolism of some constituent of 
the body rich in phosphorus and lime. The ratio of these to 


, each other corresponded to a metabolism of bone-substance 


amounting to ahout 39 grms. in ten days of hunger. 


Dr. Munk 
further reported on experiments on dogs, in which he at one 
time administered a given amount of meat all at once, and at 
another time the same amount o! meat distributed over three 
meals. In the latter case the excretion of nitrogen in the urine 
was greater than in the former, indicating a less perfect utilising 
of the proteid. ‘his result on dogs is, however, not applicable 
to man, in whose case the conditions are different, and inwhom, 
as shown by Ranke’s older experiments, agiven amount of food 
is more completely utilised if taken in separate portions than if 
eaten all at once.—1)r. Engel gave an account of his observa- 
tions on the blood-corpuscles of incubated hens’-eggs, leading 
to results essentially thesame as those obtained from mammalian 
embryos. In birds the red and white corpuscles and platelets 
take their origin from nucleated red cells. These views were 
supported by photographs and microscopic preparations, which 
were, however, regarded by Dr. Benda as not excluding the 
possibility that the appearances they presented were purely 
artificial. 
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Jaly 20.—Prof. da Bois Reymond, President, in the chair.— | of an actively secreting gland, whereas the latter suggested that 


Mr. W. T. Porter, of Boston, “spoke on spinal respiratory tracts, 
and gave an account of the following interesting experiments :— 
(a unilateral section of the cord at the level of tbe nucleus of 
the phrenic, the movement of the diaphragm on the same side 
ceases or becames very weak, whereas it continues unaltered on 
the other side. If now the phrenic nerve on the uninjured side 
be eat through, the diaphragm on this side becomes relaxed, 
while at the same time, on the other side with the uoilateral 
section, the movements of the diaphragm begin again and are 
continued quite normally. Prof. Koenig had been able, in con- 
jauction with Miss Koettgen, to investigate the absorption of 
light by visual-purple from a freshly extirpated human eye. A 
portion of the solution was examined in an unaltered condition, 
and the remainder after it had been converted into visual-yellow 
by the action of green light. The curves of the transmission 
of light for a solution of visual-purple were found to be identical 
with the luminosity curves of the totally colour-blind, and of bi- 


and tri-chromatic eyes where the intensity of light 1s so small ! 


that colours cannot be perceived. The curve for a solution of 
visnal-yellow was the same as the luminosity curve of a red- 
green colour-blind eye. From the above, Prof. Koenig deduced 
the probability that visual-purple serves for the perception of 
undefined colourless grey, while visual-yellow serves for the 
perception of blue. Since both visual-purple and, hence also, 
visual-yellow are absent from the fovea centralis, this part of the 
retina should be colour-blind for blue. The speaker brought 
forward a series of facts in support of this view, anda discussion 
followed. 

July 27.—Prof. du Bois Reymond, President, in the chair.— 
Prof. Koenig first spoke about an ‘‘experimentum crucis” as 
to his theory of the significance of visual-purple which had 
been suggested during the discussion at the end of the 
last meeting, aad declared it to be irrelevant. Dr. Greef 
described the neuroglia cells of the retina and chiasma of the 
optic nerve as prepared by Golgi’s method, and which were 
called spider-cells, owing to their small elongated bodies and 
long slender processes. A comparison of these cells in different 
classes of vertebrate animals had shown that they are most 
numerous in man, and possess the longest and slenderest pro- 
cesses, while they are less numerous and have shorter and 
thicker processes the lower one goes in the vertebrate scale. 
The function of the cells appears to be to isolate the indi- 
vidual nerve-fibres. Prof. Kossel had further investigated the 
products of the decomposition of nucleic acid, and obtained 
a much simpler chemical composition for thymin, based on its 
elementary analysis, than in his previous researches. Ele had 
also discovered a new base, which he called ‘‘cytosin,” and 
whose reactionsthe described in detail. Prof. Kossel further de- 
scribed a new and simpler method for determining ureain urine, 
consisting in a modification of Bunsen’s well-known method, 
and which had proved itself trustworthy as applied to solutions 
of urea of known composition. Dr. Kniger had isolated a new 
base of the xanthin group from human urine, which, while it 
differed materially in its reactions from the xanthin bodies, but 
showed much resemblance to guanin, he had named epiguanin. 
Dr. Lilienfeld gave an account of his further researches on 
diglycocollamide esters. By combining diglycocollamide with 
leucic acid, as also with tyrosinic and asparaginic acids, he 
ohtained various substances which all gave proteid reactions. 
One of the compounds so closely resembled ordinary peptone, 
both in appearance and in all its reactions, that he had pro- 
visionally given it the name of synthetised peptone. Ile 
reserves for himself the further investigation of this ioteresting 
group of synthetic products, 

New Soutit WALEs. 

Linnean Society, July 25 —l'rof. David, President, in the 
chair.—The following papers were read :—(1) Observations on 
the femoral gland of Ornithorhynchus and ils secretions, 
together with an experimental inquiry concerning its toxic 
action, by ©. J. Martin and ¥. Tidswell. The gland is a 
compound racemous variety with large alveoli possessing a 
wide lumen, and somewhat recalling the appearance of a mam- 

mary gland. The alveoli communicate with ducts which 
e¥entually join at the hilus of the gland to form the duct lead- 
ing to the spur. ‘The gland is surrounded by a capsule of 
fibrous tissue, exterior to which 1s a thin layer of smooth muscle 
fibre. .\ marked difference in the minute structure of the 
glan] was noted in animals killed] in June and those in April 
respectively the former showing the appearance characteristic 
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of a mammary gland when it had undergone retrogressive 
morphosis, Examination of the poison showed it to consis 
principally of albuminous bodies, and the introduction of thes 
into rabbits produced very marked poisonous results. Whe 
injected under the skin, local swelling, and great gener 
depression and rise of temperature followed, but in three day. 
the animal was well again. When the poison was introduce 
directly into the vascular system, small quantities \4 grain 
caused death in under half an hour. Larger doses so introduced 
produced almost immediate death, by producing nearly universal 
clotting of the tlood whilst travelling in the blood-vessels 
Such clotting naturally soon put an end to all circulation. In 
summing up, the authors compared the action of Platypus poison 
with that of the venom of Australian snakes, supposing th 
latter to be diluted 5cod times.—Notes on Australian ‘‘ship 
worms,” by C. Hedley. <A large species of ‘‘shipworm”’ o 
‘cobra’ from South Australia, perhaps the largest yet dis- 
covered, was described and figured uader the title of 7ereda 
edix. The type of 7. antarctica, Hutton, from New Zealand 
was also fizured to demonstrate that the supposed recognition 
of this species from the coast of (Jueensland was erroneous.—On 
five interesting shields from Northern Queensland, by Re 
Etheridge, jun.—-Additional notes on the Pal.wsntology of 
Queensland. Parti. Palseozoic, by the same. 
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MeO RINCICLES OF PURE WATE NWA TIES. 


Grundsige der Geometric von mehreren Dimenstonen und 
mehreren Arten cradliniger Etnherten tn elementarer 
form entwiekelt. Von Guiseppe Veronese, Pro- 
fessor an der kénigl Universitit zu Padua. 
xlvi. + 710 pp. Leipzig: Teubner, 1894.) 

HE work before us is an authorised German 
translation, by Lieutenant Adolf Schepp, of 

Wiesbaden, of Prof. Veronese’s treatise on the Founda- 
tions of Geometry, first published at Padua in 1891 ; and 
the translator tells us in his short preface that the author 
has communicated to him the corrections and improve- 
ments of his work that have occurred to him since its 
publication in Italian. To give such an account of the 
contents of a book, so important, so original, and, it may 
be added, so controversial, as would serve to render its 
puroose and method generally intelligible, and at the 
same time to subject it to adequate criticism, would re- 
quire a memoir rather than a review. We shall therefore 
endeavour only to give such a description as will recom- 
mend it to the attention of all who are interested in the 
logical basis of Pure Mathematics. 

The Preface of thirty-four pages gives a general view 
of the author’s system ; the Introduction of 222 pages is 
devoted to the logical establishment of the notions of 
Number and Continuous Quantity ; after that the First 
Part deals with the Straight Line, the Plane, and Space of 
Three Dimensions; the Second Part is occupied with the 
theory of Space of four or 7 Dimensions. The treatise 
ends with an interesting historical and critical discussion 
ofthe most important previous works on the same subject, 
and some notes elucidatory of special principles. A full 
table of contents is given, and a list of authors quoted ; 
but it would have added much to the value of the book as 
a work of reference if a good alphabetical index of sub- 
jects had been included. The remainder of the present 
notice will be confined to the Introduction, the specially 
geometrical parts of the book being reserved for another 
occasion. 

The thorough revision to which, in this century, the 
underlying principles of mathematical reasoning have 
been subjected is not less remarkable than the great ad- 
vances made in the ulterior developments of these 
principles. Crelle has said that for those who probe the 
depths, equally with those who build in the heights of 
mathematical thought, there ever remain unexplored 
mysteries. Among those who have probed the depths, 
the investigators, namely, who have occupied themselves 
with the notions of number and quantity, the continuum 
af real numbers, the infinitely great and the infinitely 
small, there has been much divergence of opinion as to 
the logical grounding of the subject. Such discussions 
Appear to be foreign to the taste of our English writers. 
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1 . 
sufficient clearness. 


“In the science of number while five-sevenths of four- 
teen has a meaning, namely, ten, five-sevenths of twelve 
isnmonsense. Let us then treat it as if it were sense, and 
see what comes of it.” This method, whichClitford held 
to be ‘‘logically false and educationally mischievous,” is 
not that adopted by continental writers, and in particular 
itis not the method of Prof. Veronese. For him it is 
necessary so to define the abstract notions—number, 
quantity, and so on—that the laws of operation with 
them may be logically well-grounded upon the dehnitions. 
Let us see how he sets about the notion of ‘positive 
integral) number. 

Readers of Clifford’s lecture just now quoted will 
remember that the crx of Arithmetical theory lies in 
the proof of the statement that the number of things in a 
group is independent of the order in which they are 
counted ; and the difficulty of proving it is not 
diminished by the facts, firstly, that everyone is firmly 
convinced of its truth, and secondly, that the whole 
system of Arithmetic is the work of the human mind, 
and therefore the theorem must somehow be implicitly 
included in the cefinitions when these are given with 
Prof. Veronese, like WKronecker,! 
appears to regard the ordinal number as logically pre- 
ceding the cardinal number ; in other words, he makes 


_ the idea of a greup of things arranged in an order more 


With us Arithmetic is an affair of sums to be done by | 


lules ; Algebra is arrived at by noting the laws of opera- 
tion with the numbers of Arithmetic, and giving to 
them the power ot holding generally. We are too used 
to the process humorously described by Clifford '— 


1“ Lectures and Essays,”’ vol. i. p. 336 
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elementary than the idea of the number obtained by 
counting the things in the group. i’ronecker, going out 
from this notion, rapidly arrived at the required result, 
but our author is not satisfied with his reasoning. ITis 
own process is much more leisurely. He starts from the 
notions of unity and multiplicity (Einheit and Mehrheit) 
and explains the operations of uniting (Vereinigung) the 
objects of a series into a group, and of separation 
(Zerlegung> of a group into objects by successively taking 
away (Wegnehmen) object after object from the group. 
He defines an ordered group, and explains the unique 
correspondence of elements in two such groups. Itis 
only after all this that he is prepared to define a num- 
ber as an ordered group of units arranged to correspond 
uniquely and in the same order to the objects in an 
ordered group of objects. This definition is found to be 
a sufficient ground for the definition of counting, for 
proving the crucial proposition above referred to, and for 
the establishment of the commutative law of addition 
and the remaining laws of operation with positive in- 
tegral numbers. 

Yo establish the notion of Quantity and the extended 
conception of Number, with which Algebra has made us 
familiar, it is necessary, as many writers (including Du 
Bois Reymond) have pointed out, to frame an account of 
the Fundamental Form, or, as we may call it, the Lees 
in gue of real Quantity. A numerical fraction implies a 
something divisible into equal parts, and a part of it con- 
taining a certain number of these parts. .\ square root 
implies an exact measurement of a side of a square 
which has a given area. These examples show that we 
do tacitly or expressly assume a somewhit capable of 
exact division into parts in arbitrary ways corresponding 
to various mathematical ideas. This sewewa? is the 
Fundamental Form (Grundform), and it has been fre- 
quently figured as a geometrical straight line, as by Du 

PeWebendenpaniceacitt.  Grececmlechatcc,, 
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Bois Reymond in his Algemenie Funetionentheorie . 
According to Prof. Veronese it is more proper to give an 
independent abstract account of the Fundamental Form, 
partly be-ause the properties of the straight line are 
afterwards to be determined in accordance with abstract 
definitions. He therefore takes as 2 guide the rectilinear 
continuum of intuition, of whose properties he gives an 
analysis, and then proceeds in an abstract manner. He 
defines a Form asanything whose marks are part, whole, 
order, and kind of position. Thus a Jine regarded as 
consistiny of segments limited by points in a certain order 
having positions on the line is a Form, a song regarded 
as consisting of certain words pronounced in a certain 
order and each in a certain musical piteh is a Form. He 
explains how one Form may be determined by other 
Forms, and how the identity of two Forms may be 
inferred from the identity of the Forms that severally 
determine them. To avoid the circular reasoning that 
must ensue, unless some Forms are known to be iden- 
tical there arises the necessity forintroducing the Funda- 
mental Form asa standard which serves for the deter- 
mination of all others. Ile describes successively a 
system of one dimension as a form given by a series of 
elements whose order, from a certain element, is a mark 
of the form, a homogeneous system of one dimensinn, 
and a system of one dimension identical in the positions 
of its parts. Such a form is chosen as Fundamental 
Form, The operations of uniting sezments of the Form 
and of separating united segments are described, and 
shown te obey the Liws of Algebra for addition and 
subtraction. The relations of segments as multiples or 
factors of other segments lead to the laws of maltiplica- 
tion and division, and to the description of the Seale 
founded upon any segment as unit. The Range of the 
Seale ‘Gebiet der Scala) is the part of the Fundamental 
Form arrived at by continual repetition of the segment 
chosen as unit. 

Yhe author is now prepared to introduce the concep- 
tions of the infinitely great and the intinitely small. Tle 
assumes that there isan element of the Fundamental 
Form which lies outside the Range of the Scale founded 
on any sezmentas unit. This assumption is apparently 
free from any contradiction. Such an element being 
chosen, the segment limited by it, and any element 
within the ranze of the scale, is infinitely great in reference 
to the unit of the scale; had this sezment been chosen 
as unit. the oriinal unit would have been infinitely small. 
From the nyture of the Fundamental Form, as a homo- 
w#eieo1s system identical in the position of its parts, 
to lows the necessity of assiming any number of orders 
of infinite segments and any number of orders of in- 
nn tesinal segments. 

To every seg nent corresponds a numerical symbol, 
jastasin parucilar the natural numbers correspnnd to 
the sezments whi hare exact multip'es of that one chosen 
asunit, The ordinary Laws of .\lgebra holding for the 
segments hold in hke manner for the nimbers thus intro- 
ducel, ‘lo the infinitely great and infinitely small sez- 
ments of different orders currespond intinitely great and 
infinitely snall numbers of different orders. It 1s proved 
that the minbers thus arrive | at are nov identical with 
“Transnante numbers’ § ett Maethenrrtica, 
After the intro tition of thse numbers, and 
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the establishment of the laws of operation with the 
come the hypotheses of continuity of the Fundamental 
Form, an idea here treated in a very instructive manner, 
the proof of the existence of Limits so elaborately dis 
cussed by Du Bois Reymond, the notions of commensur- 
able and incommensurable segments, and the theory 
Proportion, the last being especially interesting. A 
chapter is added for the sake of completeness, in which 
the properties of real, positive and negative, rational and 
irrational, numbers are established on the basis of 
principles already discussed. 
lt ts a cardinal feature of the author’s account of the 
theory of Quantity to dispense with the so-called Axiom 
V of Archimedes, according to which it is inherent in 
the notion of quantity that when one quantity «a is greater 
than another 4, there exists a number w# such th 
ahis greater thana. This axiom has been found by 
other writers, as Stolz, extremely useful in establishing 
the propertics and relations of finite quantities, but 
appears to involve diticulties in connection with the 
infinitely great and the infinitely small. At the expense 
of greater lenzth of explanation, Prof. Veronese has freed 
the theory from the axiom and the involved difficulties. 
Ilis own exposition is generally clear, though his doctrine 
cf “commensurable numbers of the second kind”™ 
(pp. 182 and 213) is not without obscurity. Conld not 
an example have been given? 
Inough has been said to show that Prof. Veronese + 
book treats of a zreat deal besides the Foundations of 
Geometry—his Introduction might, in fact, w2!] be en- 
titled th: Foundations of Mathematics. He tells us that 
althougi some parts of it will be useful in Germetry, 
much has been worked ott simply for its own sake. We 
may well be grateful to him for the patience and trouble 
that he has expended in clearing up the Logic of th 
operations that most of us, without a thought of under- 
lying diffeulties, cheerfully perform with confidence and 
success. Ile has none of the charm of style to be foun 
mn the writings of Clifford or Kronecker. Rigorous he is, 
thoroughly common-sense, careful almost to tediousness, 
and extremely leisurely. For the elucidation of the vers 
difticult subject he has chosen, these qualities are per 
haps the greatest of merits, yet we fear that they will not 
render his writings acceptable to readers unprepared for 
a consid erable sacrifice of time. Poe Illa IL. 


TENT-BOONS ON GRGANIC CHEMISTRY, 
Orgunte Chemistry. Part 1. By W. IL Perkin, jun 
Ph.D., F.R.S., and F. Stanley Kipping, Ph.D., D.Ser 
London: W. and R. Chambers, 18)4.) 
Lessons tn Organte Chemistry, Part. Elementary. By 
G. S$. Turpin, M.A. (Camb), D.Sc, (Lond.) (London 
Macmillan, 1894.) 
] T is not surprising that ‘ organic” chemistry should 
have received less attention in this country than on 
the continent, considering that the professors in nearly 
all the chtef British universities have been notoriously 
neglectful of this department of the science, and that the 
highest degrees in connection with chemical science 
have been until recent years senerally attainable without 
a practical acquaintance with the subject, and without! 
evidence of capacity for research. 
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The influences whichin Germany have led to so wide- 
spread and successful prosecution of research in organic 
chemistry are traceable partly to the university system, 
which demands the production of a piece of original 
work, and partly to the wonderful development in that 


chemistry, and among them the names of Perkin (son as 
yell as father) and Kipping stand out in honourable 
prominence. Hence a text-book issued in these conjoint 
ames would naturally excite attention and interest. 

“ Our original intention,” say the authors in their pre- 
face, “was to write a small text-book on organic 
jchemistry, based on the syllabus drawn up by the Science 
hind Art Department.” Such a plan, however, was not 
\vorthy of the reputation of the writers, and they are to 
ke congratulated upon having enlarged the scope of their 
wvork beyond this rather narrow limit. 

This volume, Part 1.,deals with the fatty compounds, 
ind “contains in the first place a general account of the 
nethods most frequently employed in the separation, 
durification, and analysis of organic compounds, and in 
he determination of molecular weight. The preparation 
ind properties of typical compounds are then described, 
jittention being directed to those changes which come 
inder the heading of general reactions rather than to 
solated facts regarding particular substances. Ques- 
ions of constitution are also discussed at some length, 
{ind in the case of the most typical compounds, the 
acts on which the given constitutional formula is based 
“te specifically mentioned.” From this outline it will be 
een that the arrangement of the book is not essentially 
jtovel. The best feature is the discussion of the struc- 
ure Or constitution as expressed by the formula: of the 
nore important compounds, and, notwithstanding one 
yr two statements which look rather dogmatic, this is 
he feature which gives it some superiority over other 
ext-books of about the same dimensions. No reference 
s made in this volume to ideas of geometrical isomerism, 
vhich are prudently reserved for the second part. It is 
o be regretted that the authors should have allowed 
emselves to drop, in print, into the slovenly phrase- 
logy which is too common among all classes of chemists. 
Tor example, p. 99, cane sugar is said to be converted 
wnto “equal molecules” of dextrose and levulose. It 
$ true that this expression is employed by writers of 
vigger books, but that is no justification for the con- 
inuance of a phrase which is absolutely unmeaning. 
In p. 204, triethylamine is said to be “a stronger 
ase” than diethylamine ; while on the opposite page, 

05, tetrethylammonium hydroxide is stated to be ‘‘a 
tronger base”? than potash or soda. If eminent 
hemists occupying the position of university professors 
re so lax, it is not to be wondered at that the poor 
south Kensington teacher and his pupils should be 
ometimes found wanting when called upon for 
lefinitions. 

Chapter xiii, p. 218, opens with this statement :— 


“Jt may be assumed as a general rule that the changes 
vhich any particular group of atoms is capable of under- 
‘oing are independent of the nature of the groups with 
Vhich it is combined.” 
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This requires for its justification something more than 
the example which follows, for organic chemistry is full 
of instances of the influence which neighbouring atoms 
and groups have upon the character of a given atom or 
group; and at the top of the very same page the authors 
draw attention to one of these, namely: ‘* The influence 
of alkyl groups in increasing the basic character of an 
element.” Mercury is here referred to,and the meaning 
is obvious to the instructed chemical reader, though the 
reference to the basic character of the element, coupled 
with the succeeding statement that mercuric oxide is a 
feeble base, is well calculated to confuse the mind of a 
learner. 

br. Turpin’s book is one of the series of science 
class-books adapted to the elementary stage of the 
South Kensington syHabus, and issued by Macmillan. 
Here again the arrangement runs upon well-established 
lines, beginning with processes of analysis, methods of 
estimating molecular weight, and then plunging into the 
successive series of hydrocarbons, alcohols, ethers, 
acids, and so forth. Detailed directions are given for 
the performance of a selection of instructive experi- 
ments, the number of which, however, being no 
more than twenty in the whole book, ought to be 
considerably increased. At the end of each chapter 
are some questions which will doubtless be sug- 
gestive to both pupil and teacher. These are good 
and useful features of the book, which 1t must be re- 
membered is labelled elementary ; but, oh! Dr. Turpin, 
where in the whole range of stereo-chemical literature 
did you find the “ valuable hypothesis ” that * the carbon 
atom is regarded as being similar in shape to a regular 
tetrahedron”? (p. 31). We certainly feel justified in 
protesting against the author’s treatment of the ‘ tetra- 
hedral theory of the carbon atom,” which is disposed of 
in about twenty lines with three shaded diagrams. It 
is more than doubtful whether this hypothesis should 
appear in an elementary book at all, but to thrust it in 
without reference to the sort of fact which it is intended 
to explain, and to state it in this crude form, cannot be 
too strongly condemned. 

Both these little books have their good points, and both 
will undoubtedly be found useful by many young students ; 
but the perusal of them and others leaves the impression 
that the text-book which will meet all the difficulties and 
provide fully for the needs of the student entering upon 
this ever-widening subject of organic chemistry, has yet 
to be written. Organic chemistry is not begun till the 
student has some acquaintance with inorganic and 
general chemistry, and if properly taught previously he 
ought not to require to be told how to deduce a2 formula 
from the results of analysis, or how to determine a 
molecular weight. The practice of reserving these 
matters as an introduction to organic chemistry belongs 
to a bygone time, and it has the disadvantage of leading 
many students to think that vapour density and other 
methods are applicable only to organic compounds. The 
arrangement of carbon compounds in homologous series 
from the outset is also confusing to the beginner, because 
each succeeding term of such a series is derived from 
distinct materials which have no apparent connection 
with either those which go before or those which follow 
after. A better plan, adopted in some of the older books, 
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now out of date, is first to study the transformations of 
some one substance, such as alcohol, which lends itself 
to many changes. which are casily traced experimentally, 
and subsequently to deal with series. This leads 
naturally and easily to the great object of the detailed 
study of carbon compounds, Apart from their practical 
utility and the application of knowledge gained by this 
detailed study to the purposes of the vegetable and 
animal physiologist, the great aim of the organic chemist 
is surely to trace the relation of chemical constitution to 
physical properties, and so to shed light upon the wider 
question of the constitution of matter generally: but this 
is just the aspect of the study which, in most of the text- 
books, is kept in the background. WG au 


HAR NE HONE, (EVER SUES, 


Physthalisches Prakticum, mitt besonderer Beriicksich- 


Hgung der physthalisch-chemischen Methodcn. Von 
Eilhard Wiedemann und Hermann Ebert. Zweite 
verbesserte und vermehrte Autlage. Pp. xxiv. 455. 


279 Woodcuts. (Braunschweig, Viewig, 1893.) 

>) ECENT years have scen a great development in the 
teaching of practical physics, and a great increase 

in the number of laboratories in which instruction in the 
elementary puirts of the subject can be given to large 
classes of students. So much has this been the case, 
that now practical physics is taught in a good many of 
our schools, and forms one of the subjects in numerous 
examinations. Those who hive been largely concerne1 
in the establishment of classes for practical instruction 
in physics, and have had some experience in actual 
teaching, have often felt the need of a suitable book to 
put into the hands of their students, and have en- 
deavoured, each for himself, to supply this want. This 
is the origin of several books on practical physics, such 
as Glazebrook and Shaw's manual (to take an English 
example), and the work before us. The authors of such 
books are able to employ the MS, or the proof-shects in 
the instruction of their students, and thus are able to 
obtain a practical test of their work before sending it 
forth to the public, with the result that the books are 
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generally very satisfactory for the purposes for which | 


they are designed. The only drawback is that cach book 
is apt toappeal only to a particular type of students, and 
to give descriptions of the apparatus in a particular 
laboratory. 

The * Practical Physics” of Wiedemann and Ebert 
his been designed for a special class of students, viz. 
those who are chiefly interested in acquiring a knowledge 
of chemistry. Particular attention has therefore been 
devoted to thase parts of physics which arc of most use 
in a study of chemistry, while several parts of the subject 
of great interest to physicists have been either omitted or 
only very briefly dealt with. Thus experiments on rigid 
dynamics and on the magnetic properties of iron and 
steel are completely passed over. 

The authors have not attempted to give an account of 
the methods of precision which may be employed in the 
experiments selected by them, and consequently have 
take1 no notice of the small corrections which become 
of so great Importance in an accurate research. 
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those cases where it seemed desirable that some sou 
of crror should be brought prominently before t 
student’s notice, the experiment is so arranged that t 
correction shalt not be too small. 

To each section there is an introduction wherein t 
general laws to be employed are stated, and the quanti 
to be measured are sometimes defined; but, asa rule, 
account whatever is given of the reasoning by whicht 
formulz are arrived at. This is bound to be unsa’ 
factory, and must lead the student to be continually a: 
ing for explanations of the formulx, unless indeed he 
a person of little mental vigour, when he will acer 
formule without a murmur. In many instances 
explanation or definition whatever of the quantity to 
measured is vouchsafed tothe student. For example, 
is informed that the coefficient of viscosity of a liq: 
can be determined by the formula 

ampere 
oe re 

where V is the volume of liquid which is driven throv 
a tine tube of radius and length 7 in time ¢ by a pr 
sure 7, but there is absolutely no definition of 1 
coefficient of viscosity, although it might have been giy 
in a few lines. The same complaint may be made ab: 
several other sections. The authors are surely mista 

in their idea that by their method the use of books 
“the higher mathematics” may be dispensed with, a 
the “ Prakticum” becomea self-contained treatise on p 

tical physics, wherein the student may find all he requi 
without the trouble of searching through special ¢ 

books. Besides, it is in every way better that the studi 
should endeavour to acquaint himself with the meth 

by which the formule have been deduced. He gains 
this way a grasp of the principles of the subject which 
hardly attainable in any other manner; and if he de 
learn a Jittle mathematics, he may hope that it willt 
seriously injure bis ability for chemistry. 

Before dealing with the contents of the book, it may 
well to mention some points in which the book is far kt 
satisfactory than the authors were capable of making 
The first complaint is that the results of the sample 
periments are frequently set down without any staten 
of the units in which they are expressed. [For instam 
the modulus of rigidity of brass is found by an exp 
ment to be $770 somethings, but what the somethings; 
is not stated. The student who happened to express 
lincar magnitudes in centimetres instead of millimetr 
would doubtless be much perplexed when he fou 
by his experiment the value 477,000 instead of a 
result inthe book. If, on the other hand, the value 
the modulus had been expressel as 4770 kilogram 
per square millimetre, all the difficulty would have 
avoided. The student should be so trained to state p 
cisely the units in which his results are expressed, t 
the bare statement that the modulus of rigidity is 47 
should produce an unsatisfied feeling, in his mind, mu 
the same as is called up by the conundrum, Why is 
house? In some instances where units are given, th 
are given wrongly,as when the velocity of sound is fou 


‘to be 331°5 mefres, and the average velocity of hydrog 


In 
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molecules is stated to be 1698 metres. 
A minor defect is that one system of units Is 
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adhered to throughout. Sometimes centimetres are 
employed, and sometimes millimetres. This is of no 
consequence, except so far as it tends to keep alive and 
propagate the state of coafusion from which the C.G.S. 
system might have been expected to deliver the scientific 
world. 

The first part of the book deals with the mechanics of 
solids, liquids, and gases. The usual methods of measur- 
ing lengths, &c., are described, and an account is 
given of experiments on the balance, on the laws of the 
pendulum, on elasticity, and on acoustics. The greater 
portion of the space is devoted to experiments with liquids 
and gases. The full account which is given of the 
methods of making measurements of a mechanical nature 
upon matter in these two states, should be very nseful to 
the students for which the book is designed. 

The second division, which is devoted to heat, is 
excellent. A large number of experiments are described, 
most of them of great importance to the modern chemist. 
In this connection may be mentioned specially the sec- 
tions dealing with melting points, the effect of dissolved 
substances on the freezing and boiling points of liquids, 
and the amount of heat evolved in solution and chemical 
combination. .A section is devoted to the determination 
of the mechanical equivalent of heat by the aid of what 
is practically a model of Joule’s apparatus. 

Optical measurements and observations occupy the 
next portion. Some simple experiments with reflecting 
surfaces, lenses, and prisms are given, so as to form an 
introduction to the subject. A few simple experiments 
with combinations of lenses with lenses or mirrors would 
have been of much use here, for students generally find 
difficulty with such experiinents, and require some litle 
experience before they can deal practically with the real 
or virtual images which are seen in mid-space, and not 
down the tube of a telescope. <\ large part of the section 
is devoted to spectrum analysis, and there are some 
excellent plates of emission and absorption spectra. A 
short account of the phenomena of polarisation leads up 
to a chapter on the rotation of the plane of polarisation 
by various substances, and the nse of this property for 
sacecharimetry and other purposes. 

The last division of the book, which is devoted to 
electricity and magnetism, is somewhat abbreviated, 
only those parts of the subject being included which are 
supposed to be of interest to the chemist. Voltaic elec- 
tricity practically tikes up the whole of the space. The 
same omission of detinitions, which has been already 
noticed, shows itself strongly here, no definition being 
given of either the ampere, the volt, or the ohm, while 
the enunciation of Ohm’s Law is just what a schoolboy 
might be expected to put dowa. Although a tangent 
galvanometer is described, no hint is given that it is 
| possible to calculate its “reduction factor” if the value 
of “TI” is known, and, in fact, the electromagnetic defini- 
tions of the units seem quite kept out of sight. From a 
physical point of view, this division compares quite un- 
favourably with the three other divisions. 

The volume is brought to a conclusion by a useful 
collection of numerical tables, physical and mathe- 
matical, 

In spite of the defects which have seemed to call for 
notice, the book is undoubte.lly a useful one, the defects 


NO £299, VOL. 50 


DeaD OIE 


497 


{ 
being such as the teacher can very easily remove. 
If a third edition is called for, it is to be hoped that the 
authors may see their way themselves to remove them. 

The book will often be of service to those teachers 
who are engaged in the task of conducting classes in 
practical physics, for it will often suggest fresh experi- 
ments to be added to those forming the regular course 
of the laboratory. [ut it must be remembered that 
a'though a demonstrator in the course of a few years 
may acquire a knowledge of a large number of experi- 
mental methods, yet the students who come under his 
care for a year or so have only time to acquire a very 
limited acquaintance with the subject, so that if a new 
experiment is added to the course, it practically dis- 
places some old one. The course of experiments which 
is most suitable for students of a particular type working 
for a particular end, very soon settles itself by a process 
of selection, and then must remain practically unchanged, 
although there may be a gradual evolution in the em- 


ployment of improved methods. 
(Ge 18 (Cy SMR 


OUR BOOK SHELF. 


Object Lessons in Elementary Science. 
Murché. Three volumes. 
Co., 1894.) 

WHEN a child is shown any object, he usually asks 

‘““What is it?” anc then “ What does it do?” If these 

questions are sensibly answered the child learns much 

about the properties of common things while he is very 
young, and, what is more, his faculty of observation is 
developed. Evidently, then, an excellent grounding for 

a scientific education can be obtained from object lessons. 

Simple objects are brought under the children’s notice, 

and their peculiarities observed. For instance, liquids 

such as water, oil, wine, milk, and quicksilver are taken 
and used to show that they flow, break up into drops, 
have no shape of their own, and keep a level surface. 

Physical properties of solids can then be treated; but 

whatever the subject of the object lesson, the aim of the 

teacher must be to let the class come to their own con- 
clusions upon the points illustrated. This principle of 
sound instruction is well exemplified by the lesson on 
hard and soft bodies in the first of the three volumes 
before us. The aim of the lesson is to enable a child to 
express clearly (1) what he understands by * hard” and 
“soft”; (2) that hardness and softness are merely rela- 
tive terms; (3) how to test the hardness of a body. Such 
objects as an apple, a turnip,a potato, cork, chalk, wood, 
lead, iron, tlint, steel and glass are taken, and children 
are asked to scratch them with the finger-nail. Jt is then 
found that some of the objects can be scratched easily, 
cthers not so easily ; a third class can only be scratched 
with difficulty, and a fourth cannot be marked at all with 
the finger-nail. The experiments are afterwards repeated 
with a knife, and then the objects are rubbed against one 
another, and the results noticed. I3y these means the 
pupils learn that there are many degrees of hardness, 
| some bodies which are commonly called hard being 
really soft when compared with others; ¢.g. lead is hard 


By Vincent T, 
(London : Macmillan and 


when compared with wood, but soft when compared with 
iron, and soon. To our minds, this method of teaching 
elementary scienceis admirable. 1t must not be supposed 
however, that Mr. Murché only deals with physical con- 
ditions. His excellent little volumes are also concerned 
with the chemistry of common things, with the mechanies 
of every-day life, with zoology, botany, and physiology, 
and with various arts and manufactures. The volumes 
« follow a scheme of object teaching in elementary science 
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issued by the London School Board some years ago. The 
author adopted this scheme for use in his schoo] as soon 
as it was issued. and the experience gained since then 
has enabled him to produce a thoroughly practical work. 
We know no better work for teaching elementary science 
to youns children. Though designed for Standards I. to 
Vi. of Board and National schools, most of our private, 
and many of our public, schools would gain by introduc- 
ing these obiect lessons into their curricula. 


Pros d+ Melorelogte Endogene. 
Ganthier-Villars et Fils, r8g4. 


LA MFT! OROLUGIE ENDUOGENE is, according to the 
author's definition, concerned with (1) all acoustic and 
dynamic phenomena produced more or less directly by 
variations of atmospheric pressure within the earth’s 
crust ; 2) internal manifestations of electricity and 
magnetism, Ritter gave this branch of knowledge its 
name, but it was De Rossi who reduced it tn asystem. 
M. Canu’s volume isan elementary description of pheno- 
mena belonging to the physics of the earth. «Among the 
subjects dealt with are the aurora and its connection 
with the sun; earth currents: subterranean noises, and 
circumstances affecting them: terrestrial magnetism ; 
earthquakes and earth tremors; and causes producing 
the escape of fire-damp. <All these phenomena are first 
treaied descriptively, and then in relation to other pheno- 
nena. Thus, after descriptions of the height, spectro- 
scopic features, acoustic properties, electric character, 
and geographical distribution of aurore, we find brief 
statements of all the causes believed to influence the 
phenomena. This plan is followed in each chapter, and 
though the correlation between the phenomena described 
issometimes very doubtful, in general the observations 
quoted deserve consideration. ‘“ Paur propager une 
science,” says the author, “il faut avant tout la val- 
gariser.” To accomplish this object the book has been 
made eas.Jv understandable to a French-reading public. 


Bes, (Cale Maer 3 


Such- tnd Orts-Verseichats cu den mineralogischen und 


wealrstschen Arbsiten von Gerhard vom Rath, im 
Auftrage der Frau vam Rath bearbeitet von W. 


Bruhns und k. Busz. I’p. 197. 

18 93.) 
TittS book is a tribute by the widow of Drof. vom Rath, 
of Bonn, to the memory of her late husband. It had 
been her wish to republish his numerous memoirs in a 
collected editinn, but the expense of reproduction of the 
elaborate crystal drawings with which his researches 
have been illu-trated was found to be prohibitory ; hence 
the tribute has taken the form of a detailed Index to his 
works. The plan adopted for the Index is identical 
with that of the useful Repertorinm of the “ Zeitschrift 
far Krystallagraphie und Mineralogie von 1’. Groth.” 
There are two alphabetically arranged lists, the one a 
s ibjec t-index, the other a locality-index. The crystallo- 
graphical and mineralogical part is the work of Dr. 
Iasz, while for tne petrographical and geological part 
Tbr. Uruhns is responsible, The Index gives striking 
evidence of the vast range of Prof. vom Kath’s studies 
and observations, while the high standard of excellence 
which characterised his work is known to all who have 
occasion to refer ta his memoirs. By reason of the 
diversity of the species and subjects discussed by him, 
this Index will be of great advantage to students of 
inineralozy. 


Leipzig : Engelmann, 


ilement; We Fimrey =6Vols. 1. nid 11 by Nntenre 
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Tre nrst voluine of the third efiton of this work was 
pubushel wi t%y1, but the second volime, revised and 
enlarged, lits only recently appearel The two con- 


stttite an all nirably-arranged work on general physics. | However, this should hardly be sufficient to cundemn the 
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similar in structure to Ganot’s “ Natural Philosophy 
After an introduction on the properties of matter, Pro 
Roditi passes to the mechanics of solids, and then to th 
The next section is devoted 
acoustics, after which come chapters on heat and energy 
These conclude the first volume: the second being co 
cerned with radiant energy, and electricity and mag 
netism. There are nearly nine hundred illustrations 1 
the complete work, but the majority of them are ol 
friends. Wowever, scientific judgment has been used i 
making the compilation. and the only matter for com 
plaint is the absence cf an index—a common defect ¢ 
continental publications. In a work of science havin 
the scope of that under review, such an omission i 
unpardonable. 


JEJE ITABUGS IMB) FETE SEIN TRONE. 


[Tae Edttor does not holdhimself responseble for opinions ¢ 
pressed by his correspondents, Neither can he undertak 
to return, or to correspond with the writers of, reject 
manuscripts intended for this or any other part of NATURE 
No notice ts taken of anonymous communications, } 


Latitude by+Ex-Meridian. 


THE problem under consideration is that of finding latitude 
hy an altitude of a heavenly body taken near the meridian 
commonly called the ‘* Ex-Meridian.” The method most fre 
quently employed by navigators is that in which a reduction i 
applied to the observed altitude in order to reduce it to the 
meridian, this reduetion being either found by calculation o 
taken by inspection from special tables such as the ‘‘ Ey 
Meridian Alutude Vables,” by Messrs. Brent, Walter, and 
Williams. In the following it is proposed to show how this re 
duction may be effected by the use of the Azimuth and Travers 
Tables. 

lf / be the Jatitade, ¢@ the declination, and 4 the hour angl 
the formula of reduction is 

ay SCF 
where 
ens Jeas 7 (sin 15°) 
/-d yvsina / 


Now since C may be considere | constant 


C= (Godfray‘s ‘* Astronomy”. 
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deordl = 2 Cid a 


Again from the fundamental relation 


cos @ cos / cos ¢ 


cos: — sind sin/ 


itis easily ‘found that 
lem EOS UMA AS 3 3. 0 


(3 the formula is obtained in the simple form 
x tf cos/tan A 
which expresses the reduction in minutes of arc, # being the 
number of minutes of are in the hour angle. 
As an example of the use of this formula, take the observa- 
tion given at the beginning of the Brent ‘Vables. 
late, November 18, 1).1. latitude 51 north, hour angle 
oh. 24m. §45., declination 19 20’ 43° south, and altitude 
19° 29° 1S". Required the true latitude. 
From Burdwood’s Azimuth Tables the bearing is found to be 
about 6° 15’, and we have 
18675 cos 51° tan 6° 15 
giving alatiuude 50 57° 11 north. 

The result found in the book is 50° 57° 10” north, 

Yo find the reluction by the Traverse Vable we may proce 
as follows :—With 187 as distance and 51 as course, we have” 
flat. 027'°7 ; with this as <7 lat. and 6° 15) as course, we have i 
the departure column 12”°S, which agrees with the result found 
above. 4 

A difficulty attending the above method i; that the Burdwood 
Tables do not give the azimuths of bodies having an altitule 
wreater than 60, and are only calculated for bodies whose d 
clinations do not execed the maximum declination of the sun. 
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method, especially as the sun is the body most frequently 
observed. 

It may he also of interest to notice an additional use of the 
Virent Tables. Vhese are constructed on formula ‘1), Yable ILI. 
uiving the value of C for every degree of latitude from O° to 
=o’, and of declination from 0° to 60°. Now (2) may be written 
in the form ; 

ah = -} oe 
c dh 

So that if we wish to find during what time observations may be 
taken so that an error @% in the estimated longitude will not 
produce more than an error a/7in the latitude, we have, if ¢ be 
expressed in time, 

1S fl 

Cc dh 
Thus in the above example, suppose it were required to find 
during what time observations should be taken, so that an error 
pf a second of tine in the estimated longitude would not produce 
more than an error of a second of arc in the latitnde, we 
have 


a 


= 12iiy TUS 
3 
In cases where the latitude and declination are of the same name 
and da not differ by very much, this time is very small, out when 
of different names in high latitudes ¢ is considerable. 
Jj. WHITE, 
IQ.M.S. //awke, Mediterranean Squadron. 


Magnetism of Rock Pinnacles. 


OWING to mv absence fram home, | have only just scen the 
Jetters of the Rev. E. ITs, M.M.S., and James L[leelis, in 
Nirure of August 2 and 9, onthe above subject. The writers 
have apparently overlooked the very interesting report by 
Profs. Rucker and ‘Thorpe, published in the Lrit. Assoc. 
Keport for 1889, p. 586, in which it is shown that ‘*all the 
principal masses of basalt in the kingdom form centres of 
magnetic attraction,” and that ‘‘the Malvern Itills, though 
composed of diorite in which magnetic polarity can barely be 
detected, produce deviations of twenty minutes of arc at a 
distance of one mile from their axis.” 

The mineral magnetite is an original constituent of basic 
igneous rocks ; and, owing to the action of gravity on this heavy 
mineral whilst the magnia which contained it was still ina fluid 
or plastic condition, or lo some other cause, it has sometimes 
segregated into masses, or has become more or less concentrated, 
in certain parts of igncous rocks. “Two very interesting papers 
on gabbro:, in which remarkable concentrations of magnetite 
have been observed, have quite recently been reac before the 
Geological Society—one by Sir Archibald Geikie and Mr. Teall, 
and the other by Mr, Alfred }farker—in which the concentration 
observed in these rocks is accounted for in difterent ways. Locks 
in which a local concentration of magnetite has taken place must 
have a very powerful effect on the magnet even ata distance. 

In addition to original magnetite, basic rochs, espec.ally those 
of igneous origin, contain secondary magnetite, and magnetic 
pytites, formed by aqueous and otheragents, ont of the unstable 
minerals of which the original rocks were builtup. Serpentine, 
for instance, usually contains secondary magnetite fortned out of 
the mineral olivine, one of the principal constituents of the 
peridotite from which serpentine was derived. 

Owing tu the presence of the above original and secondary 
minerals, small hind-specimens of ordinary 1:neous tocks—even 
those in which special segregation of magnetite has not taken 
place—will generally be found, when examined, to attract a 
magnet more or less powerfully. 

A suitable instrument for testing hand-specimens may be 
formed by attaching a small horse-shoe magnet to one arm of a 
chemical balance. After the equilibrium of the balance has 
been restored, place the hand-specimen under the magnet and 
raise it carefully, ‘The balance will dip unmistakably towards 
the specimen if it contains an appreciable amount of maynetite. 

20 Nevern Square, 5. W. Crea ENON: 


Aurora. 


IN Barrhead, Kenfrewshire, on Friday (14th), at 9.15 p.m., I 
Witnessed the finest aurora | have observe foryears. (he lumin- 
ous arch extended from south-west to north-2ast, aad shortly 
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reached the zenith. The rapid fluctuations in the streamers were 
remarkable. There were no coloured hands. The moon, nearly 
full, was shining, rendering the appearance less vivid. In about 
fifteen minutes the anroral light began to wane. 


Tynron, Dumfriesshire, September 15. J. Suaw,. 


BRIGHT PROJECTIONS ON WARS? 
TERMINATOR. 
“T°HIE appearance of bright spots on the surface of 
Mars has been long familiar to observers of this 
planet. An idea of the ease with which they may be 
observed can be gathered from the following words of 
Schiaparelli, our highest authority on Martian questions. 

“ 1t would not be difficult to find a series of hypotheses 
which would explain satisfactorily the appearance of the 
polar and other white spots by attributing them in some 
way to the evaporation of the supposed seas. and to the 
atmosphere of the planet whose existence is indisputable. 
But | consider it more useful to point out that these 
different white spots are, of all the species of appear- 
ances on .J/ws, the easiest to observe. They require 
only an instrument of moderate power anda very per- 
severing attention, The... . peculiarities concerning 
these spots show that they offer a field for the most interest- 
ing investigations, whose importance in the study of the 
physical constitution of Mars is obvious: and in this 
neld useful work could be done by those observers who 
are not able to decipher the snuch more difficult details 
of the canals and their doubling.” 

Now the appearances of some of these spots in 
ditferent positions on the planets disc have been 
observed at times to undergo rapid changes in bright- 
ness, and it was, if we do not err, the distinguished 
observer just quoted who first pointed out the tendency 
ol seme of these bright regions to increase relatively 
in brightness as the terminator of the planet was 
approached. 

Observations of more recent date than those just 
referred to, have, however, made us acquainted with 
other surface phenomena connected, perhaps, in some 
way with, but of more importance than, the br:ght spots, 
and these are the bright prominences or projections at 
the terminator. 

It must be remembered, nevertheless, that bright pro- 
jections may be of two kinds, optical and real. 

The former is an effect of contrast. 11 may be brought 
about by the approach of a very bright spot to the 
terminator where the adjacent darkness tends to give it 
the appearance of a projection, or, in other words, it is 
the result of pure irradiation. As a somewhat parallel 
example may be mentioned the ‘‘drop” seen at the 
transits of Venus. That numbers of such spots have 
been seen at various times, can easily be shown by a 
brief examination of the records. Terbv. for instance, 
in tSSS, on several nights watched three such points. 
which, as they approached the western edge of the dise, 
becaine very bright, and before passing behind the 
planet, projected beyond the edge of the dise, as was the 
case with the polar cap. At Mount !lamiltan, also, 
numerous similar observations at various times have 
been made. 

The second kind of bright projection is that due to 
the physical pecuharities at the surface of the Martian 
globe itself, and may correspond to elevated highly 
uluminated regions. These were first observed at the 
Lick Observatary in 1890, at the Observatory at Nice, 
and at the Arequipa Observatory in 1892. The first 
prominences observed this year were seen on June 25 at 
Mount Hamilton, and since then have been mure or less 
constantly observed. 

To give the reader an idea of what actually is seen at 
the telescope when such a projection is under observa- 
tion, an instance or two may not be out of place. 
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Ona July 5, 1899, at 10h. Pacine standard time, a 
sketch by I’rof. J. E. Keeler, with the 36-inch, showed a 
narrow, elliptical, white spat from 1 *5 to 2 ‘o long, pro- 
jecting northward at a slight angle with the line of the 
terminator. Half an hour later the spot was within the 
disc, bat sti! visible as an oval white patch on a darker 
background. The following day (Sh. 3m.) Prof. Iolden 
saw a projecting spot curved upwardsand nearly meeting, 
and the smaller projecting spot some 2” farther tawards 
the south. The lower spot changed very considerably 
is shape during the time of observation, about an hour, 
and was observed to be always situated at the end of a 
lon, bright stripe of the surface of the planet which lies 
north of Deuteronilus. 

-\ second case may be taken from the observations of 
Prof. Hussey and Campbell, made at the opposition of 
1Sy2, on July 13, with the Lick instrument. They record 
that a most striking one (prominence) was visible when 
the observations began at 12h. 15m., and remained con- 
stantly in view for about two hours. Its shape changed 
a great deal during that time. At 13h, 25m. it was 
unusually prominent, and its outer extremity was per- 
ceptibly bent upward toward the south polar cap. On 
July 13 these observations were duplicated ; the southern 
one of the two projections presented the hooked or bent 
appearance most strongly at 14h. 35m., just as it was 
seen two nights earlier at 13h. 25m. Allowing for the 
longer rotation period of ars, the same point on the 
planet was under observation on the two nights. 

.\ somewhat indirect reference to these bright projec- 
tions made by the Arequipa observers is included in the 
statement made by Prof. W. H. Pickering, that ‘‘clauds 
have on several occasions been observed to project 


beyond the terminator and also beyond the limit, thus | 
confirming the observations made at the Lick Ubser- | 


vatory.” 

lyesides the above-mentioned observations, inserted to 
serve as samples of what has been seen, many more, by 
different observers, might be given, but they are all of 
the same type, and undoubtedly describe the same 
phenomena. Onc principal fact about them seems to be 
that although their shapes undergo distortions of all 
kinds, due to the different directions of the illuminating 
source, their mean positions seem to be at all times more 
or less Constant. 

-\s they appear beyond the terminator, not tno far from 
it and within the limb, and are brilliantly illuminated, 
the natural conclusion to draw from this is that they 
must either be the tops of high mountains lighted up by 
the sun, or clouds at a high altitude in the Maruan 
atmosphere, rendered bright by the same source. ‘The 
latter suggestion, which, in the face of the most recent 
facts, does not seem to have much weight, was put for- 
ward by Prof. W. H. Pickering, and their height above 
the surtace of Mars was measured to be at least twenty 
mies: more recent measures indicate that these 
estimates aie far too high. That they may be, and 
most probably are, mountain tops, is the most general 
explanation; and VPiof. Campbell,! whose opinion 
comecides with our own, says they are “due to 
mountain chains lying across the terminator of the 
planet, possibly covered with snow in same cases, and 
In others not necessarily so.” 

‘The reasoning he adopts may be summed up as fol- 
lows: On July 11, 1892, the Marth was approximately 
3),000,000 miles distant. With powers of 350 to 520 
the equivalent distances were reduced to 110,000 anc 
75,009 miles respectively, distances equal to one-half and 
one-third of that of our Moon from us. Naw if, with the 
mwiked eye, ore can see at the terminator of our satellite 
bright projections at a distance of 249,000, surely pro- 


VeAn Feplaneren fthe Uright Praectisne observe! on the Lerminator 
of Mar. by WOW. Campbell, 2% detrei’ Surety ef the Path, 
van vi Ni er a 
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jections, ifany,at much lesser distances should be visible 
on the Martian disc. 

If they be due to mountains, a smal! calculation has 
shown that they need be only of a moderate height, 
entirely comparable with those on the arth and Moon, 
The figures computed to represent the height of the 
hills, satisfving the July observations, represented an 
altitude a littke more than 1°S9 miles. 

A well-observed fact, which strengthens the mountain 
theory to a certain extent, is the presence of extremely 
brilliant star-like points which have appeared both on 
and off the snow-cap. If these are really mountain- 
tops, they should be visible always with suitable illu- 
mination, for when seen ona background of snow their 
height should enable them to catch all available light for 
retlection ; and, secondly, when observed on darker 
surroundings (as when the snow serving as a back- 
ground has melted), their height would sull serve the 
same purpose, besides preserving for them their snow- 
capped peaks. The constancy in position of these spots 
shows that they are rigidly connected with the surface, 
and not due to the atmosphere, unless they be looked 
upon as stationary clouds or mists, which does not seem 
likely in the Martian atmosphere. Mr. Lowell this year 
has observed and measured some, the positions of which 
correspond with the measurements made by Green in 
LOa7e 

In Prof. Holden’s mind the mountain theory seems ta 
be thoroughly conclusive, for at Mount Hamilton, night 
after night, and even month after month, the prominences 
on the planet appear in the same longitudes and lati- 
tudes, insomuch that a map of some of the chains is in 
preparation. 

The positions of these brilliant spots on the globe of 
Mars, just referred to, lie much nearer the South Pole 
This 

shows that we must not look upon the Martian surface 
as very flat, but as one studded with hills and dales, if 
we have such indications of unevenness as we are led ta 
believe. 

It may be remarked here that at Mount Hamilton 
and at Nice no bright prominences have been seen out- 
side the limb, the only observations of such a nature - 
of which we are aware being those of Martian clouds 
at Arequipa, where, Prof. Pickering states, “ clouds have 
on several occasions been observed to project beyond 
the terminator and also beyond the limb.” 

In considering the visibility of mountains at the ter 
minator and at the limb, certain important points must, 
as Prof. Campbell says, be taken into account. 

In the first place, 10 obtain the greatest ‘seeing 
effect’ at the terminator, it is not so much the height of 
the mountain in question, but the length of its chain that 
is the chief function, On the other hand, a mountain at 
the lintb 1s seen simply by virtue of its Aefeit above the 
general surface, the /engt/ of the chain in this case being 
entirely climinated. 1t must not be forgotten, howeve' 
that we view Mars from the earth, and not fram the sun, 
This fact, combined with the different positions of the 
planet’s axis at the times of opposition periods, accounts 
fur the innumerable ways under which mountain chains 
can be illuminated, rendering them sometimes visible 
and sometimes invisible, according to the conditions in 
vogue. For instance, in 1890 the mountainous part ob- 
served was in the region a little to the north of Tempe 
(lat. 4o N., long. 45). In 18y2 the projections wer€ 
chielly observed about the region of Naachis (lat. 30 
and 50 §,), two small ones being remarked at 25° N. lat 
At Nice projections were noticed in approximately the 
same position, and in addition at 30 S, lat.and 220 long 
to the south of ]esperia. 

Such, then, are some of the facts and deductions to 
which a discussion of the observations of these promin- 

, ences, made up till now, has led us. There is, no 


ve 
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doubt, much to be learnt before we can say with cer- 
tainty that we are dealing with mountain ranges pure 
jand simple ; but, as Prof. Campbell says, this hypothesis 
jis a good one to work upon. The explanation, which 
assumes the presence of clouds, does not, as previously 
ninted at, seem to be any longer tenable, for would nat 


considerable height mean land at a high altitude, and 
therefore mountains? 

Those making measures of the positions of projections 
on the Martian terminator may find the following method 
of procedure, recommended by Prof. Campbell, service- 
able :—‘ Marth’s valuable ephemeris of Mars gives the 
‘position angle of the greatest defect of illumination.’ 
With the micrometer wires set to that position angle, 
place the fixed wire tangent to the upper lim» and bisect 
the projection with the movable wire. Again, place the 
fixed wire tangent to the lower limb, and bisect the pro- 
jection with the movable wire. The diameter of the 
planet should also be measured, without changing the 
position angle of the wires, Irradiation caused by the 
bright polar cap is liable to increase some of the distances 
measured, especially with small telescopes.” 

Before concluding this brief summary, a few words 
may be added with respect to a recent note which ap- 
peared in these columins (p. 319), entitled “A Strange 
Light on Mars.” The note in question was based on a 
telegram issued by the International Bureau, and referred 
to an observation made at the Nice Observatory. The 
“strange light” alluded to was regarded by the writer as 
referring ta something quite exceptional, and zo/ to the 
well-known prominences which during 1892 were so often 
seen, and which during this present period of opposition 
have been observed and measured several weeks before 
the telegram was dispatched. 

Wi sOCK VER: 


MOTIVES. 

THE funeral of Prof. von Ilelmholtz took plac: on Sep. 
tember 13, at Charlottenburg. Among the numerous tributes 
of admiration were magnificent wreaths from the German 
Emperor and the Empress Frederick, both of whom -vere 
represented at the ceremony. Most of the learned societies of 
the capitaland mary of the Universities and scientific bodies in 
other parts of the Empire also sent representatives. Among those 
present at the funeral were Baron von Marschall, the Secretary 
of State for Foreign Affairs, Count Eulenburg. Dr. Miquel, 
Dr. von Boiticher, Herr von Schelling, and Ilerr Thielen. 


Weare glad to learn that the Technical Education Board 
have made a grant of £509 to Bedford College (for Women), 
to aid in the full equipment of the laboratories of that 
institution. 


Vite Lavcet states that the trustees of the late Mr. Richard Ber- 
ridge have, withthe consent ofthe Attorney-General, now handed 
to the British Institute of Preventive Medicine the residue of 
the legacy, amounting toover £20,000, for the purpose of buildin 
and endowing a Jahoratory for the chemical and bacteriological 
examination of water-supply and the investigation of processes 
ofsewage purification. The permanent laboratory is now in 
course of erection on the site secured hy the Institute at 
Chelsea, but, pending its completion, a temporary laboratory 
has been fitted up in order that the work may be at 
once proceeded with. Mr. Joseph Lunt, formerly as- 
sistant to Sir Ilenry Roscoe, has been appointed by the 
Institute to carry on this work under the director’s supervision. 
The Institute is now, the Lamcef understands, prepared to 


samples of water which may be submitted. 
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Inaddition to this, 


permanent clouds (as these must necessarily be) at a’ 


the Institute will give expert assistance in the bacteriological 
or pathological diagnosis of any pathological material. The 
demand for this kind of work has greatly increased, so much so 
that, although Dr. Kuffer will still retain charge of this depart- 
ment, a Specially trained bacteriologist has been appointed to 
work under his direction, Particulars may be obtained by 
writing to the director at the temporary offices of the Institute, 
1o1 Great Kussell Street, London, W.C. 


ACCORDING tothe Aritish Medical Fournal, a Clinical Re- 
search Association has been formed, under the patronage of 
Sir James Paget, Dr. Wilks, Mr. Jonathan Ilutchinson, Sir 
W. 1H. Broadbent, Sir George Humphrey, Dr. Clifford Allbutt, 
and others, with the object of assisting medical practitioners tn 
the investigation and treatment of disease by furnishing trust- 
worthy reports upon excretions, tumours, and other morbid 
products. A laboratory has heen fitted up, and will be under 


_ the direction of Dr. J. Galloway and Messrs. J. H. Targetr and 


undertake the bacteriological and chemical examination of any | 


F. G. Nopkins. Further particulars of the Association can be 
obtained from the secretary, Mr. C. Uf. Wells, 5 Denman 
Sineeteaske 


A MeEpicau School for Women is to be established by the 
Russian Government at St. Petersburg. This step, which is said 
to be due to the influence of Prince Wolkowski, acquires aldi- 
tional importance from the fact that only a few years ago the 
Ministry of Instruction was strongly opposed to every movement 
favourable to the higher education of women. The fate of the 
new institution will, we hope, be happier than that of the one 
established by Prof. Gerie, which was clased in 1854. 


AN international Congress of Chemistry and Microscopy will 
be held in Vienna during the last week of the present month, 
Dr. E. Ludwig is the president of the committee of arrange- 
ments, and thersecretary is Dr. Hans Ileger, 1. Nolowrating, 
Pestalozzigasse 6, Vienna. 


WE notice that in the Universal Exhibition to be held in Paris 
in 1900, there are to he sections devoted to hygiene, military and 
naval hygiene, and medicine and surgery. 


INFORMATION has been received respecting an Exhibi- 
tion of Industry which is to be held at Kioto from April 1 to 
July 31, 1895. The exhibition is the fourth of the kind 
organised by the Japane-e Government, and will he divided 
into classes under the following heads :—Manufactures, Fine 
Aus, Agriculture, Waste Products, Education, Mines anl 
Mining, and Machinery. 


WE have on several occasions referred to the great landslip 
at Gohna, and on July § printed an illustrated abstract of the 
report upon it by Mr. T. If. Holland. The dam, as readers 
of onr notes for August 30 are aware, burst on August 26, and, 
as a consequence, very considerable destruction of property 
ensued, Further information respecting the ocenrrence has now 
reached England, and the 7%mes of Saturday last published the 
following interesting details received from a correspondent :— 
On August 24, at S$ o'clock in the morning, an automatic 
hell, placed within a foot of the top of the dam, sounded the 
first note of alarm. The warning was communicated through- 
out the whole of the threatened territory almost instantaneously 
hy means of telegrapbic messages, bonfires, rockets, the beat- 
ing of drums, and other signals, and the people immediately 
fled, with all their cattle and personal helongings, into the hills. 
In this way ample warning was given and the apprehended 
loss of life averted. Three hours after the first signal the 
water reached the lowest point of the ridge, and the officials 
thought it expedient to block the passage through which the 
torrent would first escape, so that the lake should not overflow 
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before 7 o’clack on the morning of the 25:h. Warning tele- 
grams were despatched alons the valley. The weather was 
very unfavourable for observation, a heavy mist obscaring the 
landscape. Signs of collapse were visible at S o'clock in the 
evening, end shortly befure midaight the dam burst. A food 
30 feet high, sweeping oaward with irresistible force, reached 
Chamoli, half-way between Gohnaani Srinagar, at half-past 
t2on the 26th. Att in the morning there was another tre- 
mendous rush of water, which descended with an awful roar ; 
bat nothing was visible owing to the constantly thickening 
mist. The flood travelled at an average rate of twenty-four 
miles an hour all down the valley, rising in places toa height 
of 2co feet. At Chamoli it rose to a height of 160 feet, 
destroying the bazaars and thé hospital. At Srinagar the 
devastation was even more widespread. The food reached 
Ilardwar at 9 o'clock on Sunday, and by noon the river had 
risen 12 feet. It presented a magnificent spectacle, and the 
view from the surroundiag heights was at once grand and 
terrible, At Tlardwar all Government buildings, with the 
exception of the telegraph office, were destroyed. The whole 
lake was discharged ia about two hours.” 


AT the August meeting of the Calcutta Microscopical 
Society, the retirement of Dr. William Kiag from the Geo- 
logical Survey of India was referred to, and a brief notice of 
his work in India, and especially in connection with the 
Society, was read. We take the following information from a 
report in the Auelrshman:—Dr. King joined the Geological 
Survey ia Calcutta under its first Director, Dr. T. Oldham, in 
March 1837. In May of that year, a memorable month ia 
Indian history for its connection with the mutiny of the Native 
Army, he weat to Madras with the first survey party for that 
Presideacy, umler Mr. 11. FP. Blanford. Dr. King continued 
in Southern India for over twenty-five years, with only 
occasional visits to head qyuarters in Calcutta; and during that 
period he took part in the surveys of, or himself surveyed, the 
‘listricts of the Coromandel aad part of the Northern Sircars, 
working chiefly at the Crystadine, Vransition, Vindhian, Gond- 
wana, and Cretaceous formations of Peninsular Jodia. In 1870 
he became Superintenient of the Matras Survey Party, and 
the latter years of his work in Madras were spent in connecting 
the cosstal Gondwanis of Nellore anil the Godaveri District 
with the coal-bearing divis.oa of the series in the Cen:ral 
Provinces, by the Goadaveri Valley aad Western Iyderabad. 
After this Dr. King’s laboars lay in the Central Provinces, 
where in his progress over the Mandla and Bhundara districts, 
anil eventually over the whole of Chatti-garh, he connected 
most of the rock formatiuns of Southern Intia with those of 
the Central Il’roviaces an Central Inlia, up to the westera 
{rontiersof Chu:a Nagpar. In tSS7 he became Director of the 
Gevlogical Survey of India, Daring the period of his director- 
ship the geolusy of the north-west frontier (particularly in 
Beluchistan anlin the Silt Kange) an! of Burma, was consuler- 
ably advancel ia respect to the exten: of area mapped, and its 
correlation with European and Muropo-Asian geology. The 
wneral development of tho e regions ia the way of coal, oil, 
and tin was als» greatly alvanced during the same period. Lr. 
King is the author of four memoirs on the geology of districts 
inthe Madras Presidency, ant of more than twenty reviews on 
the geslogy, or mineral condition, of other tracis. Dr, Simpson 
his been appointed resident of the Microscopical Suciety of 
Calcutta, in the place of Tor. Kingz. 


‘Tite Vilut Chart of the North Atlantic Ocean for September 
shows the remarkable drift of the derelict Meme £. MWolston, 
On October 16, tSqt, the vessel became a derelict not far distant 
from Cape Ilatteras, and on June 13, 1892, was reporied in 34 
west longi ude, from which position, alter a number of irregular 
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gyrations, she drifted back to about longitude 75° west by th 
end of January Jast, and on August 6 was azaia sizhted | 
latitude 34° N. and 67° W. This vessel has thus heen a dere 
for over 1000 days, during which time she has drifted abor 
$600 miles. Tae .\mericaa IMydrographer points out that tt 
dangerous character of these derelicts is illustrated by the 
that during a period of seven years there have been fort 
collisions with them, which caused the total Joss of niac ves 
The United States Government has employed the steam 
Sau Francisco in destroying these obstructions, and du 
the above period sixty-nine have been burnt, and one blown 
by torpedoes. The efficacy of destroying derelicts by fir 
thus illustrated. 


Tie Italiana Meteorological Oflice has published part 10 
alunad {or the year 1893, showing the work done in vario 
departments of the service, Special studies of the behaviou 
thunderstorms are carried on in the interest of agriculture, wi 
the view of establishiaz for cach province, and for each week 
the year, the mean number of storms, distinguishing t 
which were accompanied with rain or hail, attention also bein 
paid to the size of the hailstones. A list of all hailstorn 
which have occurred during a period of fificen years is b 
prepared, The volume contains several discussions of eart 


-\ new seismograph has been erected at the Collezio Romano 
provided with a long and heavy pendulum, which regis 
shocks that vecur at great distances. his instrument, whi 
was devised by Dr. \gamennone, has worked so well 
others are to be established in various parts of the kiagdon 
The department of terrestrial magnetism has beea occu 
with the prepara'ion of a series of magnetic’ charts, and 
account is given of some modifications and improvements m 
ia a small portable magnetometer, for the study of | 
magactic disturbances. 


AN interesting paper on the temperature variation in th 


aculs), by Prof. A. Bartoli, is published in the Proceeding 
the Keale Instituto Lombardo di Scienze e Lettere. ui 
liquids examined were in most cases obtained from Kuhthaum, 
and the author gives their boiling pviat. The conclusions t 
which the author has come are as follows:—(t) In a series o 
esters derived froma given alcoholic radicle with different acid 
of the fatty series the coaductivily, both at ordinary temperat 
and at the boiling point, decreases with increase in the ¢ 
plexsty of the constitution of the body. In addition, 
alcoholic radicle affects the conductivity, which diminishes ¥ 
increased complexity; thus, while methyl valerate conducts 
fair extent, amyl valera'ce is an insulator. (2) In yeneral 
conductivity of these esters increases with increase ol temp! 
ture, the rate of change with temperature being snaller 
those having a more complex composition than for those 
a simpler formula. Thus, while the rate of change is const 
able for amy! valerate, amy! butyrate, and isobutyl! valerate, | 
small in the case of methy! formate, methyl acetate, and el 
formate. (3) Of the sixty different bodies experimented up 
one sample of ethyl acetate had a conductivity which decre 
with increase of temperature ; another sample of the same ba 
however, which the author considers to be purer, gave 
increasing conductivity. .\ sample of isobutyl acetate also ga 
a negative rate of variation with temperature, These anomalous 
resulis the author considers to be due to the presence ia the” 
samples of a small quantity of one cf the alcohols. (4) The 
addition of from 1 to 20 per cent. of any alcohol to aay of the 
es‘ers experimented upon, gives a solution of which the variation 
o€ the conductivity with temperature is negative, while the 
addition of a phenol, a ketone, an aralinc, or a paraldchyde of 
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any acid, gives 2 solution whose resistance increases with rise of 
lemnerature. 


IN a paper contributed to the Archiyes Merlandaises, MP. 
Zeeman gives an accountof the observations he has made on the 
Kerr phenamenon on the reflection from surfaces of iron, cobalt, 
and nickel ina magnetic field. The author has continued the 
experiments commenced by M. Sissingh, using a slightly modified 
form of apparatus. Ile finds that the difference beiween the 
observed and calculate] phases (ohtained from  Lorentz’s 
formule) is practically constant for radiation of all wave-lengths, 
and is equal to So” in the case of iron. Similar results were 
obtained with nickel and cobalt. In the case of these two 
metals the author, after attemptinz to obtain suitable mirrors by 
the deposit of the metal on polished iron, or by electrolysis, was 
| obliged to have plane faces cut on blocks of the pure metal, 
| which when polished formed good mirrors. 


THE specific heat of gases at constant pressure has been 
invesligated by Dr. Silvio Lussana, by means of a new and 
ingenious apparatus. The contrivance, as described in the 
Niove Cimento, is intended to overcome the difficulty of pro- 
viding a sufficient quantity of gas to cxperiment upon. With 
the resources of an ordinary physical laboratory it is difficult to 
obtain a pure gas in sufficient quantity to make an impression 
upon the calorimeter, so Dr. Lussana decided to nse the same 
quantity over and over again. Two substantial iron tubes were 
placed vertically, and communicated at the bottom by means of 
an india-rubber tube strengthened with five layers of canvas. 
Vhey were partly filled with mercury, and by elevating or lower- 
ing ore of them the mercury could be madetocompletely fill the 
one or the other. When one tube was {ull of mercury, the other 
was filled with the gastobe investigated, and the amount of gas 
which filled the tube could be driven out and through the 
calorimeter by lowering the tube. The gas was then made to 
pass tbrough an india-rubber tube leading to a brass worm 
immersed in a heating bath, and another immersed in water, 
which constituted the calorimeter. It then passed through a 
small subsidiary worm, to test whether it had lost all the heat 
acquired, and finally entered the other iron tube which was being 
| emptied of mercury. By means ofashort circuit provided with 
a valve, the gas and the mercury in the two iron tubes conld 
be exchanged, and the same process repeated. The water 
equivalent of the calorimeter was determined experimentally by 
sending a measured quantity of hot water throush it. To ensure 
constancy of pressure, the level of the mercury was always 
adjusted tothe same fiducial mark on a short length of ylass 
} tubing introduced in the in ha-rubber tube. The gas was intro- 
} duced hy a Natterer compression pump. Szeing that pressures 
were employe up to forty atmospheres, special care had to be 
bestowed upon stop-cocks and junctions, some of which were 
constructed in a novel manner, The results of the measure- 
| ments, which promise to be of great interest, will shortly bz 
published. 


THE May namber of the 7ran, rtions of the North of Eiy- 
lend Inctitute of Tecinical Brewin, 2 copy of which has been 
sent to us, contains an interesting anl very wseful paper by 
Mr. Fellowes, on ‘* Some of the micro-organisms causing the 
diseases of beer.” Mention is made of the important services 
rendered! by Pasteur, }Tansen, Van Laer, Lindner and others to 
this subject, anl we are introluced to quite a number of 
microbic foes with all of which the brewer has to wage war. 
The cause of viscosity in beers has recently been elaborately 
studied by Van Lier, who has isolate] certain micro-organisms 
which he has classed together under the mame of Sucillus 
wiscosus, \Nhen these organisms are introduced into sterilised 
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which the disease nrginism isintradaced. Curiously, however, 
although the Sics2/us visessus behaves in this characteristic 
manner in the case of Belzian bzers, s> far, similar results have 
not been ohtainei with it when subjecte] to the English system 
of fermentation. Mr. Fellowes has himself isolated various 
organisms present in samples of viscid beer, bat has not been 
able ta obtain with such pure cultures or indvidual varieties a 
viscvsity eyaal to that of the sample from which they were 
originally derived. I{+suzzests that the cause of this failure 
may be sought in the probable modifications induce] in the 
phystologictl character of th: micr>-orginisms daring the 
Ta support 
of this supposition he refers to Prof. Percy Prankland’s investi- 
gations on the fermentation of calcium citrate by means of a 
particular bacillus, which although in the hahit of fermenting 
this substance, for years past absolutely refused t> do so when 
intro luced into calcium citrate solutions direct from gelatine 
cultures. Mr. Fellowes is of opinion that the viscosity in 
English beers may be due to the associated action of various 
micro-organisms present, their activity depending not only on 
the particular varieties, bat also on the relative numerical 
strensth in which they are present. It is ebvions that 
obtain such particular conditions artificially is by no means an 
easy task, but there can b2 no donut that a wide field for 
research on the question of symbiotic fermentation, or the 
associated life of micro-organisms, remuins ye! to be explored. 


process of isolation by mean; of gelatine cultures. 


to 


The Bertette der Dentschen Botanicchen Geseli-chaft, vol. xi: 
pirt 5, contains a paper, by J. E. Humphrey, oa nucleali ani 
centrosomes. The author favours the theory tht the nucleolus 
is nota definite organ of the nucleus, bat regards i*, with Stras- 
burger an] Gairnard, as a reserve material of the nucleus. In 
this connection he examined the nuclei of the sporangia of 
Psilotem triquetrum, in which Karsten considers that the cen- 
trosomes of the dividinz nuclei arise from the nucleoli, and 
after division are re-included in the daughter nuclei. Jiis 
observations, however, lead him to the conclusion that the 
nucleoli and centrosomes ace completely distinct from one 
another, and that the latter are altogether extra-nuclear. 
Another interesting result, which he obtained in the course of 
his observations, is that the bo:ly, which is often foaniin con- 
nection with the nuclei of the pollen-sac, and which his been 
called the ‘ paranueleolus,” is probably not a natural structure, 
bat is formed daring the process of fixing the material in which 
it is found, as it was seen regularly on that side of the nuclei 
which was the last to be reached hy the fixing fluid. 


NATURALISTS may sometimes have wondered that a regian 
so classical in the annals of marine biology as the neighbour- 
hood of St. Vaast-la-Hougue was not earlier male the site of 
one of those marine laboratories which our neighbours across 
the Channel conduct with such efficiency and economy. For 
some years past, however, the Museum of Nataral Ifistory of 
Paris has been engaged in altering and refitting the extensive 
buildings of an ancient /az2ref on the island of Tatihon to this 
end, and at the first September meeting of the Academy of 
Sciences M. Edmond Perrier was able to report the practical 
completion of the lahoratory. <A circulation of sea-water has 
been fitte] up throughout the laboratories and tank-rooms, and 
marine animals of all kinds live perfectly within the aquaria. 
M. Malard-Duméril, the naturalist in charge, and his stat 
reside permanently upon the spot, and there is full accommo- 
dation for eighteen additional naturalists. The work of the 
new laboratory is not, however, to be limited to the promotion 
of pure scientitic research, but, if the hopes of its founders are 


wart alons with pare yeast, the liquid is renteced more or less | realised, will also include operations on a practical scale in 
\ropy, the desree of viscosity depen ling upon the proportion in { marine pisciculture. 
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ON tne title-page to the second edition of the ‘‘ Manual of the 
Geology of India,” recently noticed in NATURE, the name of 
the author of tha: edition alone appears. The Government of 
ladia, on th’s circumstance bzinz broazht to their notice, have 
ordered the title-page in question to be cancelled, and a revised 
title-page, with the names of the original authors of the work 
inserted, to be substituted. 


WE are informed that Mr. J. Nisbet, some of whose books 
on Forestry were recently reviewed in these columns, has under- 
taken to contribute a series of short articles on *' Birds in 
Relation to Forestry’ to the Natural History Department of 
the Yorkshire Weebly Post, 


THE syllabus of the Manchester Municipal T echnical School 
and Municipal School of Art, for the session 1894-5, has just 
been issued, and may be obtained from the director and secre- 
tary, or the Guardian Printing Works, Manchester. A‘tention 
is drawn to several new subjects and courses of instruction, 
among which we may mention—hosours ciasses in theoretical 
mechanics, applied mechanics and steam, a course of lecture: 
in hygiene, ani special courses in inagnetism and electricity for 
telegraph employes. 

THe fifth annual report of tbe Missonri Botanical Garden, 
covering the year 1893, has just come to hand, and forms a 
handsome volume. The year under review seems to have been 
a very satisfactory one for the garden, both from a financial and 
scientific standpoint. In addition to the reports of the officers 
of the Loard and of the director, the volume contains several 
scientific papers, some of which are illustrated ; there are also 
several well-executed process illustrations of objects of interest 
in the garden. 


WE learn from the abstract of the Praceadfugs of the Linnean 
Society of New York for the year ending March 27, 1894, 
that at the annual meeting, held on the date mentioned, there 
were 136 resident and 35 corresponding members. At the 
beginning of the year the society had on its roll 37 resident 
and 37 corresponding members. Daring the year 29 papers 
were read, and 214 publications were added to the library. 


Messrs, J. AND.\. CHURCHILL have sent us the new edition 
—the third—of the translation, by T. HI. Waller and 11. Kk. 
Procter, of Kohirausch's ** .\n Introduction to Physical Measure- 
ments.” The present edition is translated from the seventh 
German edition, and contains nearly four times the number of 
pages than the first German edition, which appeared in 1869. 
The tables have Leen corrected to the present state of knawledge, 


and a good deal of new matter has been embodied in them. 


A MAGAZINE entitled the <merican Aistorical Negister has 
been starte | this month in Vhiladelphia, the special mission of 
which is to form the medium of inquiry and communication be- 
tween the members of various American patriotic associations, to 
chronicle their proceedings, and to preserve in its pages matters 
of historical value and vf personal interest to their members ; 
it bears, therefore, the sulvtitle of ‘' Monthly Gazette of the 
Patriotic- Hereditary Societies of the United States of America.” 
The magazine is tastefully printe lon good paper, and several 
successful process illustrations grace its pages. 

Tur frre’ of the Royal Worticultural Society dated 
August tias just reached us, and contains, in addition to the 
wual extracts fromthe /7 ceun of the Society, the tollowing 
papers —'' The Ce Jar of 19a," by Dr. M.T. Masters, b..S.; 
“The Deciduous Trees ant shrubs of Japan,” by James II 
Veitch ; ** Rare Trees and Shrabs in the Arnold Arboretum,” 
hy Maurice de Vilmorin ; ' Uybrid Narcissi,” by the Rev. G. 
Hi. I.ngichear , '” Isotanical I.vploration in Borneo,” by TI. 
W. Durbige; '') lowering ‘Trees and Shrubs," by George 
Nich slson. 
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Messrs. DuLAv AND Co. have issued part xxxiv. of their 
catalogue of zoological and paleontological works, containing 
descriptions of the books on mammalia offered for sale by 
them. 


WE have received from Dr. F. Krantz, Rhenish Mineral 
Office, Bonn-on-the- Rhine, a catalogue of minerals, and plates 
of minerals for exhibiting optical phenomena, which he has for 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Common Marmoset (Aifale zacchus) fro 
South-east Brazil, presented by Mr. J. C. Alleyne ; a boschbok 
(Trayelaphus splvaticus, 2) from South Africa, presented by 
Mr. J. E. Matcham; a Silver Pheasant (£ecslocamus: 
nyeliemernus, 2) from China, presented by Mr. Thomas 
Harris; a Larger Hill-Mynah (Gracula intermedia) from 
India, presented by Mr. Charles E. Brooke ; a Cape Bucephalus 
(Pucephalus exfensts) from South Africa, presented by Mr. Ay 
W. Arrowsmith ; a Common Chameleon (Channiicon vulgaris) 
from North Africa, presented by Mr.G. T. Elphick a Slowworay 
(.laguits fragilis), British, presented by Mr. G. II. Morto 
Middleton ; a Malbrouck Monkey (Cercopithecus eynosurus, 2) 
from West Africa, a Blue-fronted Amazon (CArysotis wstiva)y 
{rom South America, twenty Painted Terrapins (Clem mys freta)y 
five Stink-pot Terrapins (fromechelys edoratr), an American 
Box Tortoise (Zerrafene carinata) from North America, 
deposited ; a —— Hedgehog (/rinacezs, sp. inc.) from Tadia, 
a Mitred Guinea Fowl (.Vinwida mitrata) from Madagascar, a 
Bull Frog (Aenea cazeshiana) from North America, purchased. 


OUR ASTRONOMICAL COLUALN. 


THE SEMI-ANNUAL VARIATION OF METEORS.—‘'It is 
saying of Arago,” wrote Prof. A. S. Herschel thirty years ago 
‘founded upon observation and confirmed by constant expe- 
rience in later years, that the Earth encounters more shooting 
stars in going from apbelion to perihelion than in going from 
perihelion to aphelion.” The fact of this semi-annual variation — 
in the number of meteors has since been confirmed hy many 
observers, and has also furnished a subject for much discussion 
Mr. G. C. Bompas summarises the state of knowledge on the 
matter in the current number of the JfontAh/y Notices of th 
kk.A.S., and criticises the explanation believed to account far 
the facts of ohservation. The theory accepted by most o 
servers is that the semi-annual variation referred to is due to the 
planetary motion of the Earth, just as the horary variation 
dine to the Earth’s rotation. It will at once be seen that obs 
vations in the southern hemisphere supply a test of the valid 
of this explanation ; for the greater number of meteors shou 
appear in the southern hemisphere from January to June } 
each year—that is, when that hemisphere isin front of the Earth's 
orbital motion, Krom June to December, when the northern 
hemisphere is in front, we encounter a larger number of mete 
than during the first half of the year. There can he no doubi 

| that the change in the position of the Marth’s axis relatively 
her motion does really tend tu increase the number of shooting 
stars seen in the second half of the year in the northern hen 
sphere, but Mr, Bompas thinks that this cause is insufficient tC 
account for the very large increase observed, viz. from two t 
three times the number observed in the first half of the ye! 
Ie has examined the meteor observations made by Dr. Ne 
mayer at the Melbourne Observatory from 1858 to 1863, : 
he finds that the variation is not reversed, but follows the sa 
law as im the northern hemisphere, the hourly number 
meteors seen in the second half of the year exceeding t 
number seen in the first half. It seems, therefore, that sot 
cause further than that hitherto assigned must help in producin; 
the semi-annual variation of meteors. The whole discussion 
leads Mr. Mompas to submit : (1) That the explanation hithe 
adopted of the semi-annual variation of meteors is inadequat 
(2) that the variation is connected with and mainly due tot 
cosmical motion of the solar system ; (3) that it renders high! 

i probable the cosmical origin and motion of meteors. ; 
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CGHOLOGIZS AMD DEEUGES. 


[* the days when geology was young, now some two hundred 

years ago, it found a careful foster-mother in theslogy, who 
watched over its early growth with anxious solicitude, and 
stored its receptive mind with the most beautiful stories, which 
the young science never tired of transforming into curious fancies 
of its own, which it usually styled ‘theories of the earth ” 

Of these, one of the most famous in ils dav and generation 
was that of Thomas Burnett, published in 1684, in a work of 
great learning and eloquence. Samuel Pepys, of diary-fame, is 
said to have found great delight in it, and it is still possible ta 
turn to it with interest when jaded with the more romantic 
fiction of our own day. 

It was the fashion to commence these theories with chaos, 
and chaos, according to Burnett, was a disorderly mixture of 
particles of earth, air, and water, floating in space; it was 
without form, yet not without a centre, a centre indeed of 
gravity, towards which the scattered particles began to fall, but 
the grosser, on account of ‘‘their more lumpish nature,” fell more 
quickly than the rest, and reaching the centre first accumulated 
about it in a growing heap, a heap, as we might now express it, 
of fallen meteorites; the lighter particles, which form fluids, 
followed the heavier in their descent, and collected around the 
solid kernel to form a deep ocean. ‘This was at first.a kind of 
emulsion, like milk, formed of oily and watery particles com- 
mingled, and just as in the case of milk, tbere separated on 
standing, a thick creamy upper layer, which floated on the 
“‘skim-milk ” below. That this really happened, the good 
Burnett bravely remarks, ‘‘we cannot doubt.” The finest 
dust of chaos was the last to fall, and it did not descend till the 
cream had risen ; with which it mingled to form, under the heat 
of the sun, the earth’s first crust, an excellent but fragile pastry. 
consisting of fine earth mixed with a benign juice, which formed 
a fertile nidus for the origin of living things. Outside nothing 
now was left, but the lightest and most active particles of all, 
and these ‘flying ever on the wing, play in the open spaces” 
about the earth, and constitute the atmosphere of air. 

Such was the earth when first it formed the abode of unfallen 
man—perfect in form and beauty, for it was a true sphere, 
smooth as an egg; undisfignred hy mountains, and unwasted 
by the sea. Ic was unfortunately but too like an egg, 
since its fragile shell rested on the treacherous waters of the 
interior abyss, ‘‘the waters under the earth,” and the sun over- 
roasting, finally cracked and burst it; the broken fragments of 
the ruined world tell downwards into the abyss, and the subter- 
ranean waters rushed out in a mighty flood to remain <s our 
present seas and oceans, from which the broken crust protrudes 
as continents and islands, As might naturally be anticipated, 
the bursting out of the abyss corresponds 10 the Noachian 
deluge, which we thus perceive to have been profounder in its 


origin and wider reaching in its effects than we might previously | 


have supposed. ‘this, for distinction, we may call Burnett's 
deluge; of his geology we may say that it is cosmological, 
since it endeavours to trace the history of the earth hackwards 
to its origin in chaos ; that it is catastrophic, because it attempts 
1o account for all the great features of the earth by a single 
event which occurred suddenly and with violence ; and that it is 
theologic, since it owes its inspiration to Holy Writ. 

As geology grew older it went, to school: what was the 
name of the school is not quite certain; some have called 
it “Science falsely so called,’ others, more  brielly, 
“Inductive Science.” Tlowever this may be, the immediate 
effect on the manners of young geology was very distressing. 
It grew contradictory, and was frank in the expression of 
obnoxious opinions. One of its most irritating remarks was 
that the world was not made in a week, and it would appear 
that at this time the rclatiins of child and foster-parent hecame 
not alittle strained. Still geology proved an apt scholar, and 
its progress was rapid. One of the most important lessons it 
learnt was that if we want to know how the world was made, the 
first essential is to study the earth itself, to investigate with 
patient drudgery every detail that it presents, and particularly 
the structures that can be scen in  river-hanks, sea-clitfs, 
quarries, pits, and mines. Thus it discovered that the solid 
land beneath our feet is to a large extent composed of layers 
of sediment which were once deposited more or Jess quietly at 
the bottom of ancient seas, and certain curious bodies known 
as fossils, it concluded to be the remains of plants and animals, 
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sea-shells and the like, which were once the living denizens of 

' these seas. 
lt discovered that these depasits l’e so regularly one upon 
another, that it compared them to a pile of books, or to a slani- 
ing row of looks lying cover to cover ; and that in same cases. 
at least, the simile was not strained, will appear if we trace the 
structure of England from Oxford westwards towards Iiristol. 
We then find that the thick bed of clay upon which Oxford 
stands, lies‘evenly on a series of gently sloping beds known as the 
lower Oolites ; these in like manner repose on those thin seam: 
of limestone and clay called the {ias, and these in their tarn 
upon the red beds of the Trias. It might perhaps have been 
| expected that this uniform arrangement wonld continue through 
' the whole thickness of the stratified rocks, but it was discovered. 
and the importance of the di:cnvery was recognised so early as 

1670 by Bishop Steno,a man of great genius, that the regularity 

of the succession is liable ta interruption at intervals, Thus as we 

approach Bristol, we encounter those beds of limestone which 

are associated with our coal-bearing strata, and which are 
| consequently called ‘‘carhoniferous’’; but these are hy no 

means related to the beds we have just passed over in the same 
| manner as they are to one another—we do not find the highest 
ped of the carboniferous series offering its upper surface as a 
gently sloping platformon which the trias may rest ; on the con- 
trary, the carboniferous heds are seen 'o lie in great rolling 
folds, with the tops of the rising folds ahsent, as it were slice:L 
off, and it is on the edges not on the surface of there beds that 
the red trias layers are seen to he spread ont. This sudden 
change in disposition may well be called a break in the suc- 
cession of the rocks, and, asif to emphasise it and compel atten- 
tion to it, we find it accompanied by a complete change in the 
character of the fossils, those occurring in the carboniferous 
rocks being of entirely different kinds to those which are found 
in the overlying heds, 

Evidently the carboniferous beds conld not have been laid 
down in the sea in the steeply folded form they now present, at 
first they must have been spread ont in nearly horizontal layers, 
and the folded form must bave heen subsequenily impressed 
npon them, no doubt hy the action of some stupendouslv 
powerful force. Subsequent also must have been the removal 
of the upper parts of the folds and the general planing down 
which they appear to have undergone. 

To the young geology all this might seem perfectly clear, 
hut in its impulsive explanations it assumed that nature must 
have frequently acted in a great and terrible hurry ; thus the 
folding of the rocks was supposed to have been produced snd- 
denly and violently by a single mighty convulsion, which 
simultaneously changed sea-floors into mountain chains, split 
open the land in wide gaping chasms—our present river valleys — 
and with the same blow destroyed every living inhabitant in the 
world, 

But the discordance between (wo sets of rocks is met with 
not once only, but several times, in the stratified rocks of the 
earth’s crust, and for every discordance there must have occurred 
a corresponding catastrophe, 

These catastrophes were as wonderful as Burnett's, and there 
were more of them, s> that at this stage of its existence 
geology was appropriately designated ‘‘catastrophic.” It 
had completely severed the apron-strings, and ceased to he 
theologic, but it still to its credit remained cnsmologic. It 
traced the earth from chaos np to a stage when islands and 
continents rose out of a primeval ocean, the waters of which 
were boiling ; saw it peopled with strange and varions forms 
of life, and watched it run its course, rejoicing in the sun, 
‘«chearfull, feesh, and full of joyaunce glad,” then pictured it 
overtaken with disasters, shaken with earthquakes, over- 
whelmed by floods, and agonising in the labours of a new hirth 
Calm followed after storm, and life rejoiced afresh in a remade 
world to be again destroyed, Thus. thraugh alternations of 
peace and strife, the earth moved on its changeful wav, to the 
crowning creation of man, who was himself a living witness of 
the last great catastrophe of all, the Noachian deluge. Its 
waters covered the whole earth, to the tops of the highest 
mountains under heaven, and on their retreat they left behind, 
as a Standing witness to their extension, creat sheets of sediment, 
supposed to be spread out over the entire surface of the elrhe, 
and appropriately named the ‘‘diluvium.” The diluvium may 
he seen in most parts of the British Isles, except in the south of 
England ; it consists of clays and san‘s, con‘aining vast numbers 
| of curiously scratched stones. 
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As the powers of geology matured it became increasingly able 
to dispense with catastrophes. The very diluvium itself was 
shown to be local in its distribution, and glacial in its origin ; 
masses of moving ice, like that which buries the greater part of 
Greenland out of sight, covered a large part of the temperate 
regions, and this it was that produced the curious scratched 
stones and the deposits containing them, which are consequently 
no lengercalled ‘* diluvial” but ‘* glacial.” More important yet, 
Jand could be shown to be still actually rising from the sea, and 
mountains growing into the air, but so slow!y that the fact was 
not established without much dispute, which is hardly yet over. 
Valleys could be shown to result, not from any hodily fracturing 
of the land, but from the sluw wearing action of the rivers 
which flow through them, and the waves of the sea were shown 
to be capable of cutting down cliffs and of reducing the land to 
a plain. 

From these facts the discordance in the succession of stratified 
rocks found an easy solution, Kecurring to the instance of the 
carboniferous rocks and their relations to the trias, we no longer 
need suppose that the stupendous force which folded the car- 
boniferous rocks and raised them into the air, acted suddenly or 
even very rapidly: judging from the rate at which mountains rise 
now, their uj heaval may have proceeded slowly ; a few feet in 
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a century would suffice. 1f we allow but one foot ina century, | 


it would only require two millions of years to produce a moun- 
tain range 20,000 feet in height. The movement might naturally 


be expected to Le accompanied by earthquakes, but there is | 


nothing to Jead us to suppose that these would be ona much 
grander scale than those of the present. During its slow ele- 
vation, the mountain range wonld he exposed to wind and 
weather, rain and rivers would carve it out into ridges and 
valleys and frost would splinter its peaks into spires and 
pinnacles, Subsequently it would sink beneath the sea, and 
the waves of the sea, as they battered down its cliff-, would 
remove the last remnants which had escaped the rain and rivers, 
and roll over an unhroken plain. On this plain, as it continued 
slowly to subside beneath the sea, the immense deposits of the 
tnas, lias, lower oolites, and Oxford clay would be piled ap. 

If the rise of the sea-floor into the Bristol Alps took place 
slowly, and involved a great lapse of time, so equally did the 
sinking of the land to form the sea-Noor afresh, and in this long 
interval time was afforded for great changes in the organic 
world; and thus we reach an explanation of the great and 
strtking differences which distinguish the fozsils of the carbon- 
iferous rocks from those of later date. 

There is no insuperable difficulty in this explanation; its 
freat merit lies in its accordance with the course of natnre as we 
observe itat the present day ; and henceforward it became the 
mottu of geology that the processes of the present furnish the key 
1o the interpretation of the past. The chanyesin which the life of 
the carth is manifest are not only slow and gradual now, bur 
they have ever been the same. The earthquakes, which in 
ancient times shook the land, were n> mote violent than those 
ol which we have lately read in the daily newspapers: the ancient 
volcanoes were not more teirible im their outbursts than 
Krakatoa ; floods were not more appalling than thace which 
sull front time to time sweep away tens or even hundreds of 
thon-and: of human beings from the Ganges |’'lain, and the 
earth, instead of falling ints convulsions every nuw and then, 
proceeds on the even tenour of her way, wi hout haste and with- 
out rest, preserving a un formity in her progress which impresses 
4s with t's solemn grandenr, but which sometimes seems 
a trifle monotunous. From its belief that an unbruken 
unifurmity in the operations of nature extends from the present 
into the mest remote past, geology now came to be called 
“untlormoitarian.”” Tt was no unger thevlagic, no longer 
catastrophic, and, Tam sorry to add, no longer cosmologic. 
Tt persistently refuse | to inquire into the carly history of onr 
planet, ano restricung i's study to the accessible parts of the 
eftth’s crust, tt abdicated its regal position as the science of the 
earth, and became as it were a mere petty chieftain, dealing only 
with rocks and the fossils they contain ; the fissils, by the way, 
not nghily belonging lo its provinceat all, And it was because 
Ve pawe] from bem a science of the carth to become a mere 

tudy Gt rocks aml fossils, that Tlutton was able to make his 
famuuw declaration that as a re ult of his inquiries into the 
syetem cf natire he coulll disctwer ‘no vestige of a bepinuing, 
no prespectofanend.’ Apart from this, however, and in its 
sclf-liniicd career, geology pursued a luminous advance, and 
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which it might be thought to have scarcely merited. For if 
the biblical accountis to be taken literally, it furnishes us with a 
catastrophe of the first order, and since it is said to have occurred 
comparatively recently, orat least in historic time, the uniformi- 
tarian, by his own principles, wouid have been compelled to 
infer, as the catastrophist had done, that such deluges form a 
part of the orderly scheme of the world. ‘The universality of 
the deluge had, however, for various reasons, been denied, not 
only by geologists, but by writers of other schools of thought, 
and towards the middle of the century, belief in it amongst 
the learned was gradually expiring ; such a nomber and variety 
of convincing arguunents as converyed against it could indeed 
but lead to that result; and that the deluge, so far from being 
universal, was a local, and very local phenomenon, became an 
article of belief, so settled amongst all good geologists—and T 
think I may add theologists—that it may be said to have finally 
fallen into the deep slumber of a decided opinion, from which I 
for one have no desire 10 arouse it. 

Thus the delnge, so far from shaking the uniformitarian 
position, was rather itself submerged by uniformiarian views, 
and growing geology was in danger of taking the uniformitarian 
formula for an inlallible dogma. It was saved from this by 
physics, a clever brother of ats own, which had now discovered 
the famous principle of the ‘‘ conservation of energy,” and 
another equally famous, ‘‘the dissipation of energy.”’ From these 
it was deducible that the duration of the earth asa living planet 
must be strictly limited in time. Jt must have hada beginning, 
and at the beginning was furnished with a store ot energy, 
which it has ever since been spending. In this spending of 
energy its life consis's, and when the store is at Jength ex- 
hansted its life wilt cease, and it will become numbered amongst — 
the dead planets. 

A good deal of this uniformitarian geology might perhaps 
itself have guessed, had it extended its wews beyond rocks ant 
fossils to the stars and other shining bodies which people the 
vast realms of space. The present then, strange to say, will 
still afford a key tothe past. We have but to turn to the sun, 
our nearest luminary, thouzh still more than ninety millions of 
miles away from us, and in that great orb we find much to sug- 
gest the state of our planel some ninety millions of years ago of 
more. Jtis scarcely necessary to remind you of the fact that 
the sun is a body so hot that the most refractory substances 
known to us on the earth exist in itin a sate of pas or vapour : 
tongues of glowing gas shoot from it like flames; the clouds 
which emit tts bitliane Jyht are probably clouds of carbon or 
siheon, which have moamentartly condense! from a paseous 
state; and rain, if rain ever occurs, must he arain of molien 
inctals, such as iron, which will be dissipated in gas before it has 
fallen very far. 

If we proceed to the more remote nebul:e, largely composed 
of plowing masses of gas, we tind a suggestion ol a stage mote 
embryonic sali, when toe earth liad as yet no separate existence, 
but formed, with its sister planets and the sun, a single shining 
cloud, On the other hand, if we turn cur gaze on our nearest 
relative—ofispring possibly—ihat dead pianet, the moon, we 
may read in us pallid disc the sad renunder, **Such as 1 am, 
you, too, some day will be.” 

But tis was not all that was contained in the admonition of 
physics; it showed not only tha: the earth 1s mortal, but that 
its span of life, as measured in years, ay millions of years, Is 
brief compared to the almost unlined periods which geology 
had been in the habitof postulating. Ef catastrophic eulogy 
had at times pushed nature to almost indecent extremes of 
haste, unilormitarian geology, on the other hand, had erred in 
the opposite direction, amt pictured nature when she was 
“young and wantoned tu her prime,” as moving with the tame 
sedateness of advanced middle ape. It became necessary, 
therefore, as Dr. Haughton expresses it, ‘*1o hurry up the 
phenomena.” 

With its uniformitarianism thus moderated, gevlogy has again 
become cosmoloygic, and neglecting no study that can throw 
Ieht on any question connected woth our planet, las regained 
its position as the science uf the carth: 11s henceforth known 
as évoluti mal peolopy. 

Vhe change has nut taken place without occasional relapsss 
into catastruphism. Some indications of this can, | fancy, be 
perceived an the writings of that eminently great geologist 
Suess, who, amonyst other suggestions savouring ot heresy, 
has lately recalled attention to the ** Deluge,” and endeavoured 


a> it did so the Noachian deluge began tu sink into an oblivion | tu show that though certatnly local, and indeed confined to the 
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Mesopotamian valley, it was on a grander scale than we had 
heen accustomed to suppose, or, in plain language, a genuine 
historic catastrophe, 

A local tlood must have had a locality, and the clue to this is 
farnished by Genesis itself, which informs us that Abraham, 
the founder of the Hebrew race, left his ancestral city, ‘‘ Ur of 
the Chaldees,” at atime long subsequent to the flood ; it is, 
therefore, rather in the land ot the Chaldees than in Palestine, 
that we should be led to seek the scene of this momentous 
tragedy. 

This land is no other than the famous and once beautiful 
valley of Mesopotamia, through which the great Euphrates and 
arrow-swilt Tigris tow to empty themselves into the Persian 
Gulf. Almost lost sight of for awhile, interest in it was re- 
awakened some seventy years ago by the investigations com- 
menced by Mr. Rich, and followed up with such wonderful 
results by Botta, Place, Layard, George Smith, and others. 
Their discoveries have revealed to us in unexpected fulness the 
detatls of acomplex and advanced civilisation almost, if not quite, 
as ancient as the Egyptian, and far more profoundly interesting, 
for the ancient uations of Mesopotamia are the intellectual 
forefathers of the modern world. ‘The learning of the Chaldees 
was the heritage of the Jews and Greeks, from these the 
torch was handed on to the Romans, and Jew and Greek 
and Roman inspired, and still inspire, for good and evil, the 
civilisation of the nineteenth century. There is much more of 
the Chaldean in every one of us than we are given to imagine. 

The people whom we find in possession at the dawn of 
history were Semites, the parent stock from which the Jews 
subsequently branched off; and one has hut to glance at their 
faces and forms, as portrayed in their statues and pictures, to 
recognise the strong family likeness, while the emphasis with 
which muscular development is expressed in parts of the human 
figure suggests that the remarkable assertion, ‘‘ The pride of a 
young man is in his legs,’’ was a Semitic opinion long before 
ihe tnne of Solomon. 

Just as Egypt is the gift of the Nile, so is Mesopotamia 
equally the gift of the Tigris and Euphrates, for it is built up 
ot the mud brought down from the mountains by these two 
streams into the Persian Gulf, which is thus in process of 
obliteration. So long as the two great rivers were no! regu- 
lated, they produced terrible flonds in the wet season ; and one 
of the earliest works «f the Chaldeans was to control their flow 
by great dams, and by diverting a part of their water into 
canals. These canals coverect the country like a network, and 
served nat merely to ease the rivers, but also to irrigate the land, 
which thus richly supplied by water, became, under the hot 
sun, so fat and fruit(ul, that corn is said 10 have borne 300- 
fold. Groves of palms, crchards, with grapes and many 
other luscious fruits, were cultivated, while the pastures sup- 
ported abundant flocks and herds. Jt was a true garden of 
Eden, and differed chiefly from the biblical paradise, which 
Delitsch thinks was actually situated within this garden, in 
the fact that even here man had still to earn his bread in the 
aweat of his brow, This the Turks, who now possess the 
country, have no inclination to do, and consequently it is 
rapidly returning to its primitive desolation, Were England 
as enterprising as she was in the time of Elizabeth, we shoulc 
trent this land from the Porte, run a railway through it, and 
thus shorten our route to India by a thousand miles, farm ir, 
and thus provide ourselves with one of the richest granaries in 
the world. 

In a land so favoured, it is nothing wonderful that the in- 
habitants tcemed in millions, villages were everywhere dotted 
about, and in their midst great and Nourishing cities arose Ur, 
the City of the Moon-good ; Erech, the City of Books ; Nippu:. 
and, most famous of all, proud Babvion, ‘‘the Gate of (sod,” 
which stood on the Ieft bank of the Euphrates, some 280 miles 
ative its present mouth. In early times, probably ahout 2300 
,c., the Jews left this beautiful land for some unknown reas n, 
and alter various vicissitudes settled in Palestine. Another 
branch of the Chaldean stock migrated in later times to the 
Northern part of the ‘Tigris valley, where they built many 
mighty cities, and founded the warlixe kingdom of Assyria. 
Of their cities it is sufficient to mention Assur, which gave its 
name to the kingdom, and Nineveh, which afterwards became 
the capital. 

The Mesopotamian plain, owing to the way in which it 
has been produced, is an almost dead flat, and offers no 
Natural elevations for building; the Chaldees, therefore, to 
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raise the foundations of their palaces, temples. an] houses 
ahove the reach of floods and fever, and for better defence 
against their enemies, constructed, with incredible Jabour, 
great mounds, by piling together quantities of sun-dried 
bricks and rubbish, and tuildtne round this a thick yall of 
burnt bricks, well cemented tozether. Some of these mounds, 
as that of Kojundjik at Nineveh, are as much a-~ 60 feet in 
height, and ic has been computed that this mound alone would 
have required the labour of 20,000 men for six years in its con- 
struction. But there was never any difficulty in obtaining all 
the labour that was wanted. Prisoners of war were compelled 
to work under the stick, and the building of mounds was one of 


‘the wholesome occupations to which the Jews were set during 


their captivity in Assyria. 

On the mound of Kojund‘ik stood two great palaces, one of 
them that of King Assurbanipal. It was evidently not merely 
a royal residence, for one of its chambers at least was devoted 
to public purposes; this was the hing’s library, to which the 
citizens, who were taught in their early years 10 read and write, 
had free access. Whether any of the hooks were written on 
papyrus is uncertain; all that have survived the contlagralion, 
in which the palace was destroyed, are on tablets of kiln-made 
brick. Of such tablets many thousands have been recovered, 
not only from Nineveh, but from other towns, and many of 
them are now preserved in the Uritish Museum. Thus within 
the last fifty years modern Europe has obtained a gtimpse, and 
more than a glimpse, into the literature of a civilisation that 
perished just as the Koman was coming in‘o existence ; for, as 
Sir Walter Raleigh puts it, ‘‘ In Alexander’s time learning and 
greatness had not travelled so far west as Rome, Alexander 
esteeming of Italy but as a barbarous country, and of Rome as 
hut a village. Dut it was Babylon that stood in his eyes, and 
the fame of the eust pierced his ears.” 

The recovered literature covers a vast field of human interest, 
in science, as in astronomy and mathematics, particolarly in 
astronomy, for the Chaldeans were famous star-watchers, and 
had already named the stars and constellations, associating them 
with the deeds and mighty works of their heroes and demigods, 
so that the s'ar-litsky becamea pictured come, anil the zodiac a 
frieze to the Assyrian, reminding him of history or fable, like 
the sculptures and paintings which adorned the hing’s palaces ; 
in religion and poetry, and in commerce, many cf the tablets 
recording husiness contracts, and revealing asysiem of mortgage 
and banking, money heing frequently lent at from 13 to 20 per 
cent., which was moderate ; for the advantages of cent. per 
cent. were already known and ay-preciated hy these simple 
Semitic folk. 

It was an.ongst the tablets from King Assurbanipal’s library 
at Nineveh, that George Smith, now over twenty ycars ago, made 
a famous discovery. Tle found a f-agment of a tahle*, bearing 
words, which he deciphered as follows:—‘‘On the Mount 
Nizir the ship stood still. Then IT took a dove, an let her tly. 
The dove flew hither an] thither, but finding no resting-place, 
returned to the ship.” Every Englishman who knows his Bible 
would have guessed, as George Smith immediately did, that he 
had before him a piece out of a Chaldean account of the deluge. 
Ile searched for nore fragments, and found them. Ile went out 
to Assyria, visited the Kinu’s palace, and found still more tablets 
and pieces of table's, some of them just those he required to fill 
up missing gaps in the story, Since its first translation by its 
discoverer it has heen again translated and retranslated by some 
of the acutest scholars in Europe, so that we now possess a 
fairly complete knowledge of it; a few missing words or cven 
lines, and occasional obscurities occur, but these are of no great 
importance. In atown which has the privilege to number the 
distinguished Assyriologist, Prof, Saycc, among its residents, 
there will he no necessity to present the story more than hrietly. 
Ik runs as fullows ; —Sitnapistim, the Chaldean Noah, is warned 
by Ea, the god of wiselom and the sea, that the gods of Surippak. 
a city on the Euphrates, cven then extremely old, had decided 
in council to destroy mankind bya Mood, —Sitnapistim is told to 
build a ship in which to save himself, his family, household, and 
belongings. Anticipating the curiosity of his neighbours, since 
he had tever hefore built a boat, he asks what answer he is to 
make when questioned astohis unusual proceedings, Ia, who 
as the god of wisdom is naturally a master of evasion, provides 
him with a subterfuge, and Sitnapistim sets about building his 
boat, tle forms it of timber and reeds, and makes it water- 
tight by filling up the crevices with pitch, which he poured over 
it both within and without. It is of great interest, as showing 
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the local e louring of the legend and the survival of an ancient 
custom. '3 observe that this practice of paying the native boats 
of the Euphrates with pitch has persisted in Mesopotamia 
dewn to the present day, natural pitch heirg used, which occurs 
at various localities in the valley, but particularly near the 
town of Ilit. Sitnapistim’s method of procedure, both in build- 
ing and paying his boat, may still be witnessed at Hit as a 
ma'ter of almost every-day occurrence. 

Sitnay istim having provisioned the vessel, and brought inta 
it all his goods and chattels, received an intimation of the 
immeditte approach of the catastrophe; he went on board with 
his family and friends, closed the roof, and prudently entrusted 
the helm to the sailor—Buzar-sadi-rabi. ITeavy rain fell during 
an anxious night, and as soon as daybreak appeared— 

‘There ar se from the foundation of heaven, a dark cloud, 

The storm-g1d Ramin thundered in its midst and 
Nebo ans Merodach went in front. 

wis lea ters they passed over mountain and plain 

Ninib went therein, and the storm behind him followed. 
The Annnnaks raised high their torches, 

With tocir radiant brightness the land glittered, 

‘The turmoil ¢f Ramin reached to heaven 

Allthat was light was turned to darkness. 
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In the earth men perished... . 

Irother beheld not his brother, men knew not one anctier 
heaven 

‘the eg ds were terrified by the deluge. and 

Hastened to ascend to the heaven of Anu. 

The gods were lixe a doz--snt down cowering 
heaven. 

Ishtar cried like one filled with anger. 

Cried the mistress of the gods—the sweet-voiced— 

“Lhe former geseration is turned to clay... . 
What I have borne, where is it’ 
Like fish spawn it fills the sea.’ ” 


For six days the flood lasted and ceased on 
then Sitnapistim is made to say— 

“1 Jooked on the sea and called aloud, 

But the whole af mankind was turned to clay. 

T opened the air-hole, and the lisht fell on my face: 
J howed Low, sat down, and wept, 

Over ny face flowed my tears.“ 

Sitnapistim then beheld the land, Mount Nizir, on which the 
ship grounded. It remained swinging there fur seven days; onthe 
seventh day Sitnapistim sent out a dove, which returned, then 
a swallow, which flew to and fro, but also returned, and finally 
a raven :—‘' The raven went, saw the going down of the waters, 
came croaking nearer, but did not come hack." Sitnapistim 
then left the ship with his peopte, built an altar on the summit 
of the mountain, and offered sacrifice. The poem then runs— 


The gods svielt the savour, the gods smelt the sweet! savour, 
‘The gods gathered |.ke fl.es over the sacrificer 


Inthe 


on the ring wall of 


the seventh, and 


The mistress of the gods, Ishtar. Itfied up the (bow %) which Anu had | 


male acc rding t> her wish.” 


A discassion then takes place among the gods, who all through 
are very human, and in its course Ea suggests to Bel, who 
seems to have heen the prime mover in all the mischief, that he 
should for the future destroy mankind in a less undiscriminating 
manner—hy wild beasts, pestilence, and famine. The scene 
ends happily with the apotheosis of Sitnapistim and his wife. 

The surprising resemblance of the story to the biblical 
narrative, extending into identity of words, as in the case of the 
‘‘gorly smelt the sweet savonr,” points to direct derivation or 
horrowing, and there can be very little doubt in deciding on 
which side the borrowing lay. | ‘Vhe biblical narrative is inde: 
a Jahvistic or Monotheistic edition of the Chaldean. To this 
conclusion the most distinguished Assyrian scholars have been 
led. I neel only mention here Prof. Sayce, whose opinion 1s 
expreseed on page 119 of his work on ‘' The Migher Criacism 
and the Monuments,” published by the Society for Promoting 
Christian Knowledge, during the current year, 

Vhe Chaldean story certainly reduces the flood to much 
smaller dimensions, and so far brings it nearer the range of 
probability ; the ram lasted only seven days, and the waters 
have subsided sufficiently at the end of a fortnight for 
Siunapistim to land, They do not cover all the high mountains, 
and the stranding of the ship on Mount Nizir when the flood 


wat at its climax, gives us a maximum height, which it cannot — 


have excee led; for if this mountain had been deeply submerged, 
i) could not have arrested the passage of the ship. 
of the Nizir mountains is about 1000 feet above the sea-level, 
which sull leaves ronm for a very respectable fl sad. 

The scepticism which prevailed in the middle of this century 
with regard to legends seems to have given place to an almost 
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equally great credulity. The olderargument seemed to be that 
the presence of some obviously unveracions statements in a 
legend condemned the rest, want of faith in some was want of 
faith in all; while the more modern view would appear to be 
that since so many discredited legends have been found to 
enshrine some important truth, all are to be assumed trust- 
worthy till they are proved otherwise. 
It may be in this spirit that Suess has elaborately discussed 
the Chaldean legend as though it presented us with a trust- 
worthy account of the Mesopotamian deluge. 
Reasoning from the facts as it records them, Suess lays great 
stress on the course taken by the ship from Surippak, supposed 
to have been situated near the mouth of the Enphrates, to 
the land of Nizir, a distance of about 240 miles wp stream. 
Had the flood been produced solely by heavy rainfall and a 
consequent overflowing of the swollen rivers, the ship instead 
of heing carried inland would have been dritted out to sea, z.¢. 
southwards into the Persian Gulf. Suess therefore suggests 
that a great wave was produced in the Persian Gulf, partly by a 
cyclone and partly by an earthquake. This wave of twofold 
origin then relled in upon the !ow-lying land of Mesopotamia, 
and drove its floods of water up the valley till they washed the 
foot of the Nizir Hills. 
Of all catastrophes none are more terrible, none more dis- 
astrous than those thus produced. When the shock of an 
' earthquake occurs beneath the ses, and affects the adjacent 
land, a trembling of the ground is first felt, then the sea retires 
and leaves the beach bare, only to return in along mighty wave 
which breaks with violence on the shore. Thus on October 
28, 1746, Callao in Peru, after being shaken by an earthquake, 
was overwhelmed by a sea-wave and utterly destroyed ; of its 
5000 inhabitants only 200 survived the flood, Still more de- 
structive was the famous earthquake of Lisbon, November 1, 
1755, when the inhabitants, without a warning, were destroyed 
in the falling city, and in six minutes 60,000 persons perished. 

| ‘The sea in this case, as in others, retired first, and then rase 

50 feet or more above its usual level, swamping the boats in the 

_ harbour ; at Cadiz the wave is said to have reached a height of 
60 feet, and it was felt over the greater part of the North 
Auantic Ocean, arriving even on our own shores, as at Kinsale 
in Ireland, where it 1ushed into the harbour and poured into 
the market-place, 

That a great sea-wave so produced might have thus arisen 
in the Persian Gulf is quite within the bounds of possibility, 
particularly asa zone of the earth's crust, very liable to earth- 
quakes, stretches across the month of the Gulf near the Ormus 
Mountains, 

| Butif we are to follow the legend, we must follow it faith- 
fully, and asa result of the most secent investigations it turns 
out that all the passages which were supposed to refer to an 
earthquake have been mistranslated. The carthquake is thus 
put out of court, and we are left with what help we can get from 
the hurricane, a kind of disturbance which often vies with the 
earthquake in the destructive nature of the sea-waves to which 
it gives rise. 

‘The Andaman Islands of the East Indies are a centre which — 
give birth to some of the most terrific hurricanes in the world. 
Travelling more or less westwards and northwards, these whirl- 
winds sweep over the waters of the Bay of Bengal and raise the 
sea into waves mountains high, which every now and again rush 
over the low-lying lands of the Ganges delta, overwhelming the 
unfortunate inhabitants by myriads, Thus on the night of 
October tg, 1737, one of these waves, estimated at 40 feet in 
height, suddenly overtook the dweilers by the Ganges and de- 
struyed them tothe number of 100,000, or, as some say, 500,000 
souls. ‘These storms do not, as a rule, travel towards the 
Persian Gulf, and the North Arabian Sea is singularly free from 
them ; but Suess, tracing the course of the storm of October 24, 
| 1842, suggests that for once, in the case of the deluge, an Vast 
Indian storm may have lost its way and blundered, as it were; 
into the Versian Gulf, The track of this storm of 1842 was as 
follows :—At § o'clock on October 24 it reached Pondicherry 3 
it then slightly altered its direction and veered more to (he 
south-west, and on the 25th at midday it crossed the western 
Ghats, and then divided into two parts ; the south centre need 
not concern us, The northern centre travelled north-eastwarls 
towards the Persian Gulf, and was felt from the Gulf of Aden 
to Cap Guardafui, wrecking in this tract a number of vessels. 

The greatest estimated height of storm-waves is fram 40 to 
45 feet, and, as Suess points out, it must have needed a 
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much greater wave than this to drown out all Mesopotamia up 
to the Nazir Jills. How much greater, is a question we are 
fortunately able to answer positively, thanks to the accurate 
measurements made hy the engineer Czernik during a survey 
far a projected railway, The Tigris rises very slowly from 
its mouth inland, but at Bagdad it is already 154 feet above the 
sea-level. and at Maasurijah, the lowest point where its tribu- 
tary Diala Tschar emerges from the Elamrin Mountains, the 
height is given as 285 feet; but the land of Nizir lies even 
still more to the north than this, and the Lower Zab, which cuts 
through it, cannot have a less elevation than 600 or 700 feet. 
No storm wave of which we have any record, no recorded 
earthquake wave, nor any combination of the two, approaches 
even remoiely the height that wonld be required to carry the 
sea even to Bagdad; while as for the Nizir Mountains, the 
Valiant Vhersor, who ‘‘ nearly spoilt the flood,” might have 
drank up all the sea-water which came there without any 
assistance from (;lenlivat. If we admit that the Tigris valley 
was ever submerged up to this point and restored to us original 
concition in the course of fourteen days, we are confronted with 
a catastropbe not only stupendous in degree, but of a nature 
beyond our present powers of explanation. 

But are we compelled to admit anything of the sort, and 
would it not be well before doing so to inquire a little 
more closely into the credentials and character of the 
Chaldean stury? We have seen that the tablets on which it 
occurs were found in King Assurbanipal’s library, and it is fairly 
Certain that they were copied Jrom others much older preserved 
inthe ancient city of Erech, the city of hooks. It is indeed 
probable that the tablets in Erech may date from the time of 
King Khammarubi, or from about 2350 u.c. The tablets present 
themselves therefore with good recommendations, and we pro- 
ceed to the character of the story itself. It docs not occur alone, 
bnt as one chapter out of twelve in a long poem of about 3000 
lines, concerning the adventures of a mythical hero named 
Izdubar or Gizdubar, perhaps the sameas Nimrod, that *‘ mighty 
hunter before the Lord” of biblical story, and plainly the pro- 
tatype of the Greek ILeracles. 

The rst tablet, containing the first chapter, is incomplete. 
So far a> can be made out, it sets forth the misfortunes of the 
city of Erech, probably under the oppression of its Elamite 
enemies, Who were so terrible in battle that poor Ishtar, its pro- 
tecting goddess, ‘‘could not lift up her head against the foe.” 

The second and third introdnee Gizdubar, already famous as 
a hunte:, as the hero, who was looked for to deliver the 
city. [lis rivals induce Ururu, tbe mother of the gods, to 
fashion a strange being, Eabani, half man and half bull, to 
fight with Gicdubar. This monster comes to Erech, bringing 
wilt him a powerful lion, desert-bred, to fight Gizdubar ; but 
the hero succeeds in slaying the lion, and so wins the 
friendship and csteem of Eabani. In the fontth and fifth 
tablets the fiiends encounter and overcome the terrible tyrant 
Iumbaba, whose voice was as ‘‘the roaring of the storm, his 
inouth wickedness, and his breath poison.”’ ‘The sixth tablet, 
which is well preserved, tells how the hero was beloved of 
Ishtar. ‘'' Be my husband,” she says, ‘‘and I will be thy wife. 
{ will make thee to ride in a chariot of gold and precious stones, 
with golden wheels and diamond horns. When thou enterest 
our house under the pleasant fragrance of the cedar, men shall 
kiss thy feet. Kings, princes, and lords shall bow down before 
thee, and bring tribute.”’ Gizdubar, however, is not to be 
seduced ; he repels the advances of the goddess, who then pre- 
sents herself as a naturally angry woman before her father Anu, 
and persuades him to frame a divine bull which is to destroy 
Gizdubar. Jie and Eabani together slay this bull, however, 
and the yoddess, now terribly incensed, pronounces a terrible 
curse upon Gizdubar. The seventh tablet 1s unfortunately miss- 
ing. ‘Ihe eighth, ninth, and tenth narrate how Gizduhar, snffer- 
ing under the divine anger, loses his friend Eabani, and is smitten 
with a grievous illness. He journeys to the river's mouth to 
consult his divine ancestor Sitnapistim, On his way he crosses 
a desert where ‘'scorpion men” gnard the dark path 
to the ‘waters of the dead,’ which separate him 
from his quest. On the shore of this sea he finds a park of the 
yods, with wonderful trees bearing precious stones for fruit. 
Aller waititg here a long time a ferryman takes him over to 
the fields of the blessed, where he meets Sitnapistim. Tle tells 
his sorrowful tale, and the heart of Sitnapis im is filled with 
pity ; but, alas’ neither gods nor men can give him help. In 
the eleventh tablet Gizdubar inquires of Sunapistim how he 
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became immortal, and receives in answer the story of the deluge. 
After its recital Sitnapistim heals Gizdubar of his disease, and 
gives him the plant of life, its name being ‘ Altho’-a-grey- 
beard-the-man-becomes-yaung-again.” Untortunately an evil 
demon robs him of this onthe way home. In the twelfth and 
last tablet Gizdubar returns to Erech, and utters a lament over 
his lost friend Eabani, whose ghost subsequently appears and 
rec unts the doings of the dead in Iades. 

Thus the deluge story is a myth within a myth, containing 
statements plainly unveracious ; and how we are to distinguish 
in this mass of fiction the trne from the false passes the wit of 
man to conceive. If we say of the deluge-part of it that it 
is a gross exaggeration, the judgment will saund mill, but this 
is all that is requisite to reduce the catastropliz to commonplace 
proportions. 

Whether Gisdubar ever existed in the flesh or not has 
been doubted; it is certainly remarkable that each of the 
chapters of the poem corresponds to one of the signs of the 
zodiac, and they are arranged in the same order as the 
signs of the zodiac. A fanciful correspondence is thus drawn 
between the succession of events in the life of Gizdubar 
and the yearly course of the sun through the heavens, and it 
has consequently been maintained that Gizdubar is no other 
than the sun himself personified. The stages in the life of 
man fiad, however, so ready an analogy in the course of the 
sun, that this conclusion is by no means forced npon us, and we 
may tum to another identification of more sigmifcance in our 
inquiry. It is that of the Greek story of Fleracles with the 
legend of Gizdubar. Ileracles himself is no other than a Greek 
Gizdubar, the Chaldean Eabani corresponds to the centaur 
Cheiron, the tyrant Humbaba to the tyrant Geryon, the divine 
bull to the bull of Crete, the park of the gods to the garden 
of the Hesperides, the lion slain by Gizdubar to the lion of 
Nemea which Hercules slew, and finally, just as Giz lubar is 
ferried across the waters of the dead, so ITerenles is taken by 
[felios in the golden boat of the sun across the ocean, 

As the Greeks have borrowed so much of the le zenrd it would 
be surprising if they had not taken the rest, including the story 
of the deluge, and aceording!y we find the Greeks provided with 
a legend of the flood, or with more than one, as they appear to 
have had more than one Heracles: but that which mos: clusely 
accords with the Chaldean, is the flood of Deukalion. 

On the other hand the Egyptians, who had sun-stories of their 
own, did not borrow the lezend of Giziubar, and are silent as 
toa deluge; a fact ef extreme importance when we consider 
that the Egyptian civilisation was contemporaneous with the 
Chaldean, it not incleed older. The Nile is gentler in its over- 
flowing than the Tigris, so that Egypt did not suffer un ler the 
scourge of unexpected Hoods. 

If, finally, we turn to China, also possessed of very ancient 
historic records, and liable to the destructive deluges of the 
Yellow River, which have earned for it the designativua ‘‘ The 
Curse of China,” we discovera deluge story of great importance, 
ta which Sness has already called attention. In the third Schu 
of the Canon of Yao, a monarch who reigned, it is supposed. 
somewhere abont 2357 i.C., and therefore contemporaneous with 
Khammurabi, we read:—The Ti said, ‘' Prince of the Fonr 
Mountains, destructive in their overilowings are the waters 
of the flood. In their wide extension they inclose the 
mountains and cover the great heights, threatening the heaven 
with their floods, so that the lower people is unruly and 
murmur. Where isa capable man whom I can employ this 
evil to overcome?” Khwan was engaged, but for nine yea-s 
he labonred in vain; a fresh engineer, named Vu, was there- 
fore called in; within eight years he completed great works : 
he thinned the woods, regulated the streams, dammed them, 
aad opened their mouths, provided the people with food, and 
acted as a great benefactor to the State. 

ft is refreshing thus to pass from the ornate deceptions of 
legend to the sober truth of history ; and if the facts on which 
the Gizdubar levend of the deluge is founded could be expressed 
in the same simple language, we should probably find it marrat- 
ing similar events, or events as Inttle calculated to surprise us 
as those of the straightforward Chinese Schu. 

Tlistory then fails to furnish evidence of any phenomenan 
which can be called catastrophic in the geolcgic >ense of the 
word, and geology has no need to return to the catastrophism 
of its youth ; in becoming evolutional it does not cease to remain 
essentially uniformitarian. 

And the careful foster-mother? She too, as it appears to me, 
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las widened her studies, and must, £ should think, recognise 
with pride the stalwart growth of her early friend. May they be 
rawn nearer tcgether, and feel the warm glow which 1s 

,tcduced by the sympathy of a common love for truth, 


THE INTERNATIONAL GEOLOGICAL 
CONGRESS AT ZURICH, 

“Pie sixth meeting of the International Geolozical Congress 

was licld at Zurich from Wednesday, Angust 29, 1!o 
M.-nday, September 3, and was highly representative. Over 
220 members were present, including leading geologists from 
ad parts of Europe. Swiss and German members were in the 
najority. We may mention the names of MM. Renevier, lleim, 
Golliez, Forel, Schardt among the Swiss representatives, and 
lsaron Richthofen, MM. Beyrich, Hauchecorne, Zittel, 
Credner, Groth, Gumbel among the German. 
there were present, among others, MM. Suess, Mojsisovics, 
Yietze, Penck ; from France, Prince Roland Bonaparte. MM. 
Gandry, de Lapparent, Micbel Levy, Bertrand, de Margerie ; 
from Britain, Sir A. Geikie, Sir J. Lubbock, Prof. Hughes, 
Prof. sollas, Mr. W. Topley; from Scandinavia, Prof. 
Brogger; from Belgium, Prof. Dewalque ; from Italy, Prof. 
Capellim, MM. Pellati, de Gregorio; from Russia, MM. 
INarpinsky, Nikitin, Pavlov, von Toll; from Roumania, M. 
stefanescu ; from the United States, Profs. R. Pompelly, 
Lester Ward, van flise. Prof. Ilaeckel, of Jena, was also 
present at several meetings. 

Prof. Capellini op:ned the Congress, and called Prof. 
Renevier to the presidential chair for the meeting at Zurich. 
‘The new President intimated in his address that, according to 
a decision of council, the official language of the Congress 
should remain as before, French ; at the same time communica- 
tions made in German would he accepted, and would be 
reported in the same language. Communications written in 
other languages had to be translated into French. 

Without doubt the most important feature of the Congress 
was the new international geological map, which has neen 
under course of preparation in Herin since the Congress meet- 
ing of 1$St, and is now exhibited for the first time. A report 
on its progress was read by lr. Iauchecorne, of Berlin. The 
topographical groundwork has been prepared by Kilpert, to 
scale 1: 1,500,000: the system of geological colouring followed 
has been most successful, an'l the Congress has certainly every 
reason to be saustted witb the result of the co-operation of the 
various surveys and societies to produce an interrational map. 
The whole map will contain 49 sheets ; only six are now ready 
for issue, including the north west part of Europe, Northern 
Germany, with parts of France, Belgium, Poland, &c. ‘The 
next part, to be issued within a year, will contain ten sheets, and 
will include the British Isles, France, Spain and lortugal, Ltaly, 
and Switzerland. Some difficulty has arisen in regard to the 
older Paleozoic rocks of various districts, and also as to the 
method of showing the (Quaternary Leds. It is now settled that 
solid rocks, where their distribution is known, will be shown 
by thin bands of colour over the general colour for (Quaternary 
beds, We reserve a fuller notice of this important work until 
the sheets are published.) 

The subscription for the entire map is 44, but this can be 
paid tn instalments as the various parts are published. The 
proportion for the first part will be 10.,  Sabscriptions must be 
sent to Dietrich Reimer, Berlin, before the end of December 
1594; after that the subscription price will be raised. 

On three daysof the Congress meeting, communications were 
delivered to a general assembly of memhers; on one day, 
sections were formed, anda large number of papers in this way 
read, Unahated interest made itself felt throughout. At the 
general assembly on Ancust 29, Prof, Suess gave an address 
“On the Southern and the Northern Alps,” in which he dis- 
tinguished two main directions of movement in the Alps. The 
Northern zone and the Central chain of the Alps formed a 
region of ** zulfuss " (flow towards the North ole); the Southern 
zone, continuell into the Tinarian Alps, was a region of 
“abfluss (flow away from the North ole). In the former 
case the relations were in harmony with those of general 
European movements; inthe latter, the relations were associated 
with those of Asiatic chains, 

Prof, Heim desernbed the ‘Geology ¢f the neighbourhond of 
Zurich, ‘ and made it most clear Ly reference toa splendid set of 
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original maps and models, During the course of the Congress 
Prof. lleim also organised several excursions on the lake and on 
its banks, demonstrating that post-glacial movements of old 
tluvial terraces are in direct connection with the origin of the 
Lake of Ztirich. As might have been expected, animated dis- 
cussions were held among the members on the points at issue— 
the origin of the lake-basin, proofs of interglacial periods, 
mountain-movement which had affected glacial deposits, original 
and ultimate direction of the valleys, &c. 

On August 31, the general assembly was addressed by M. 
Michel Levy and Prof. von Zittel. Michel Levy's subject was 
‘: The principles to be foilowed in a universal classification of 
the rocks.” He regretted the confusion which threatened 
petrography with regard to its classification and nomenclature. 
Every day the number of names derived from particular localities 
increased, and useless synonyms were added. He proposed 
that some general system of classification should be agreed upon 
by petrographers, and suggested it might be founded (tf) on the 
texture—aflorning the great divisions ; (2) on the essential con- 
Stuent minerals, to give the names of the smaller gronps. In 
compliance with M. Michel Levy’s desire, a Congress com- 
mission was appointed to consider and revise the nomenclature. 

Prof. von Zittel spoke on ‘* Phylogeny, Ontogeny, and 
systematic arrangement.”” lle gave a word of warning against 
the assumption that Darwin's ‘Theory of Descent had been 
actually demonstrated by paleontology. In his experience its 
application to palwontology had been in but few cases successful. 
Great breaks occurred between the various classes of fossil 
animals for which there was still no sutiicient explanation. 
Again, Ernst Ilaeckel’s law, that the development of one 
individual repeats the development of the whole family, had 
been confirmed in few classes of paleontological forms. The 
tendency ol recent research had heen becoming more and more 
subjective ; even young investigators freely constructed new 
species, new genera, a new system of classification or line 
ot descent. Others as freely questioned the validity of thenew 
names and families, until kind of anarchy prevailed in some of 
the groups of the plant and animal kingdom. Solid facts and 
experiences must be carefully studied, while theory, even the 
most brilliant, must be held atits mere theoretical value. 

Atthe general sitting on Saturday, September 1, Sir Archi- 
bald Getkie and M. Marcel Bertrand spoke. Sir A. Geikie's 
paper, delivered in French, was on the ‘* Banded Structure of 
otdest Gneisses and ‘Yertiaty Gabbros.”” Intrusive basic rocks 
of Tertiary age in which no mechanical deformation had taken 
place, had assumed a banded structure during their crystallisa- 
tion from the original magma, the bands being occasionally 
plicated. ‘Ihe structure exactly resembled what is observed 
in many old banded gneisses, and arguing from analogy, these 
gneisses might have acquired their banding during their original 
consolidation, and not as the resnit of subsequent dynamo- 
metamorphism, A series of photographs admirably illustrated 
this sugvestion, 

M. Wertrand treated the ‘‘Structure of the French Alps and 
the recurrence of certain facies.’ After describing the meta- 
morphi-m of various sedimentary formations into the condition 
of gneiss as the result of great dynamic changes, he pointed 
out that in different countries and in quite different formations 
certain facies fulowed each other in the same order of succes= 
sion. ‘These were a deep-sea facies, a ‘‘ Flysch” facies formed 
during uprise, followed by an archipelago and river facies. In 
the French .\Ips, for example, the deep-sea facies was repre- 
sented by the Devonian gneiss, the period of movement by the 
carboniferous deposits, the shallow water by the later red sand- 
stones. ‘Taking the Swiss Alps, the same facies recurred in 
younger formations ; one might distinguish gneiss of Permian 
age, ilyseh—(1) nne and schistose of “Iriassic and Jurassic age + 
(2) the coarser deposits of Cretaceous and locene age—ana 
ultimately the archipelago facies of molasse and nageltlue in 
young Tertiary and Glactal time. } 

M. de Margesie read the report of the Commission of Biblio- 
graphy. In accordance witu the council, the Coumission 
offers (o furnish gratuitously a copy of the Catalague of Geo- 
logical Mibhographies, at present in the press, not only ta all 
the members of the preceding Congress, as had been agreed 
upon at Washington, but also to those of the Congress of 
Zuich, Vhe sectional meetings on Vhursday, August 3% 
were of a special character. At the General Geology Section, 
with Prof, de Lapparent as president, most of the papers related 
to glacial questions, The Congress, acting upon proposals of 
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Prof. F. A. Forel and Captain Marshall Ifall, has appointed a 
committee to investigate the variations of glaciers. Kepresen- 
tatives of various countries areappointed. Prof. Forel and Dr. 
L. du Pasquier will have charge of this committee, the expenses 
of which will be defrayed by Prinee Koland Bonaparte, the 
representative of France on the committee. 

Dr. A. Rothpletz spoke on ‘‘ Overthrusts and their metho- 
dical investigation”; M. Steinmann gave a note on the 
“')extent of the Indo-Pacific Cretaceous region.’ The Section 
of Stratigraphy and Palzontology, presided over by M. Gaudry, 
heard papers by Prof. Hull, by MIM. Sacco, Fallot, Mayer- 
Fymar, Deperet; on ‘‘ Tertiary strata and their classihca- 
tion,” by Profs. Steinmann and Loehm, and by M. Pavlov 
on *' Cretaceous strata”; by M. Kilian, on ‘‘the limit of the 
Jurassic and Cretaceous systems “; and by M. Stephanescu, on 
ine ‘‘ Fossil camel in Koumania.” ‘The other sections were Mine- 
valogy and Petrography, M. Michel Levy presiding ; and 
Applied Geology, Dr. Hauchecorne presiding. At the Mine- 
ralozy and Petrography Section several papers were read ; 
among others, one on the petrography of Attica, by Prof. Lep- 
sius, on grorudites and tingnaites, by Prof. Brogger. Vrof. 
Groth showed a simple apparatus for demonstrating the direc- 
tion of the vibrations in biaxial crystals. 

An interesting interlude was formed at the meeting on 
August 31, by the presentation to Geheimrath Beyiich of a 
magnificent wreath of Alpine flowers made in the name of the 
assembled geologists, ‘fhe day was the eightieth anniversary 
of Beyrich’s birth, and Prof. Heim expressed the feelings of all 
present in the warm words of congratulation and appreciation 
which he addressed to the veteran geologist. Not less touch- 
ing was the reply of the Geheimrath to the graceful token of 
love and respect from his colleagues of all I:uropean nations. 

Space wil. not permit a description of the excellent exhihi- 
tion of maps, photographs, models, and specimens in connec- 
tion with the Congress. Exhibits had been sent fram all 
countries. Also the great collection of the Ziirich museums 
was an altraction in itself, and Prof. Ifeim: was untiring in his 
efforts that all the guests shoukl see all and even more than all 
which they had hope to observe. Tne new geological map of 
Switzerland, scale 1: 500,000, prepared by Heim and Schmidt, 
won the admiration of all, and together with the geological 
guide-book of the excursions published by the organisation 
committee, will remain as a valuable, lasting witness of the 
enterprise and energy displayed by Switzerland and her pro- 
fessors on the occasion of the sixth Congress. 

ft is rather unfortunate that the weather, which had been the 
best of summer weather during the excursions in the Jura 
Mountains previous to the meeting, and throughout the meeting 
itself, should have broken just as the excursions into the Alps 
began. Kain and mist undouhtedly bid fair to mar the enjoyment 
and lessen the benefits. from September 17 to 23 an excursion 
will be conducted by Profs. Penck, Bruckner, and du Pasquier, for 
the study of glacial appearances in the Alps. A special paper 
has been published vy these three geulogists, more especially 
with a view to this excursion, but also of general interest, 
entitled ‘* The Glacial system of the Alps.” 

The seventh meeting of the International Geological Con- 
gtess will be held in 1897 at St. Petersburg. ‘Ihe geological 
tours proposed were shown in a map,of Russia exhibited during 
the Congress. An excursion across Russia and the Ural Moun- 
tains will precede the St. Vetersburg meeting, and one is 
arranged to be undertaken to the Caucasus and the Caspian Sea 
at the close of the meeting. The Czar, it is said, has invited 
the Congress to St. Petersburg, and has already subscribed 
30,000 roubles to defray in part the expenses of the Congress. 


eee NTN Nal PLONE CONGRESS) OF) 
Le ACHE SINIE. 
THE {International Congress of flygiene and Demography, 
recently held at Budapest, does not appear to have 
been very successful from a scientific point of view. The 
medical journals say that serious wark was impossible at the 
Congress, owing to the numerous social amusements and enter- 
lainments provided for the members. This opinion ts borne 
out ina report in the 7imes, to which we are indehted for the 
following natice. 
Our contemporary remarks that unless some sweeping 
teforms are introduced into the procedure of the Congress 
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the same loss of prestige which has reduced other similar 
institutions to impotence or extinction seems certain to 
overtake it. The Congress appears to have ended in a chaotic 
confusion for which the word fiasco is none too strong, and the 
principal reasons for this unfortunate state of things are said to 
be (t) an overwhelming development of what may be called the 
picnic element; (2) an abuse of the system of passing sectional 
resolutions ; (3) the superabundance of papers. 

But, in spite of the confusion and turmoil resulting from the 
foregoing defects of procedure, an abundance of valuable 
wwaterial was brought forward at the Congress, some of which 
might, under more favourable circumstances, have been focussed 
into a shape which would exercise a real influence on practical 
questions of public health and social economy. Much sound 
and useful work, for instance, was done upon such questions a3 
the housing of the working classes, the influence of dwellings 
and occupations upon health, the movements of population, and 
especially the townward migration, upon the condition of the 
insane, upnn school hygiene, practical sanitation, and many 
others. The real scientific life of the Congress, however, lay 
in the department dealing with infectious disease and 
bacteriology. Ilere three crowded meetings took place on 
three successive days to discuss the following questions :—{1) 
{Immunity from infectious disease ; (2) diphtheria ; (3) cholera. 

The first of these is of great practical importance, because the 
future of medicine, from the present bacterislogical point of 
view, lies in solving the problem of immunity. .\ccording to 
one school immunity is effected by certain cells (leucocytes) 
which eat up the germs, and are therefore called phagocytes. 
This fascinating theory was introduced a few years ago by 
M. Metehnikoff, the eminent chief of the Pasteur Institute in 
Paris ; but the balance of opinion seems to be turning against 
it in favour of the theory tbat the germs are mainly destroyed 
by certain chemical substances contained in the watery part of 
the bloo. Prof. Buchner, of Munich, is a prominent supporter 
of this theory, and his paper, read at the Congress, summarises 
the latest views on the subject. ‘*!The natural capacity for 
resistance to infection (the so-called natural immunity) rests on 
essentially different conditions and causes from the artificial or 
acquired immunity. ‘lhe former rests on the one side upon the 
bactericidal activity of a substance called Alexine, which is 
secreted by the organism, on the other by a natural insuscepti- 
bility of the cells and tissues of the hody to particular bacterial 
poisons. The leucocytes play an important part in the natural 
protection of the organism, not, however, as phagocytes, but 
through the action of substances secreted by them. -\equired 
immunity, upon the other hand, rests on the presence of modi- 
fied bacterial products, the so-called Antitoxine, either in the 
blood or in the tissues of the body.” M. Metchnikoft defended 
his theory of phagocytosis with great vivacity, but the other 
leading bacteriologists present, including Prof, Roux, of Paris, 
were on the other side. The debate marks a step in the 
advance of knowledge, though not a very decided one. 

The morning devoted to diphtheria was the central point of 
the Congress. An overflowing and animated andience attended 
the meeting. This fearful disease is the most burning question 
in the medical world at the present time, partly because of its 
alarming increase, and more recently because of the hopes 
entertained of the new method of treatment, derived from 
bacteriological research, Prof. Lofiler, the eminent discoverer 
of the diphtheria bacillus, opened the proceedings by reading 
the German report, which recommende:l ‘‘immediate bacterio- 
logical examination of all suspected cases; notification to the 
police of all bacteriologically determined cases and of all doubt- 
ful ones; isolation of every case; protective inoculation with 


_ serum of persons about the invalid, particularly children ; ex- 


tension of this principle as far as possible in families and schools ; 


' disinfection, keeping of convalescents apart until the bacillus 


has disappeared.”’ 

Similar drastic measures were recommended in the French 
report. ‘The English report did not suggest any practical 
measures for dealing with the evil, but pleaded for more careful 
study, and more accurate knowledge of its causes and conditions. 
Vhe Danish, Ilungarian, Swedish, and Swiss reports also 
pleaded for further investigation, It is much to be regretted 
that the Congress could not find time to formulate some, and 
carefully-weighed, conclusions on thts important matter. 

{na debate on cholera. which followed in the same section, 
Prof. Max Gruber said, at the commencement of his address, 
that the bacteriology of the disease is by no means so simple 


as was once supposed; ‘‘the deeper investigation goes the 
greater the difficulties that rise up before us.” Continuing, 
the 7imes reports him as remarking that the result of his 
own investigations had brought him to doubt the specific ch2- 
acter of the cholera bacillus. ‘* The qnestion,” he said. ‘*is 
in this strange position—that, while we know with certainty 
that the vibrios which appear in cholera are the canse of the 
symptoms of the disease, we do not know for certain that these 
vibrios are of a distinct species. We cannot say for certain 
whether in all cases of true cholera they belong to a single 
species or to several, whether they are distinct from our own 
native vibrios or not.” He was inclined to think they were not 
distinct, and propounded a quite new theory to the effect that 
these native and harmless vibrios take on an injurions character 
and give rise to cholera when some other at present undis- 
covered germ is introduced; for it is certain that cholera is 
introduced, and yet apparently the germs are here al] the time. 
M. Metchnikoff, on the other hand, defended the specific cha- 
racter of the cholera vibrio, but admitted that it was not every- 
thing. IJtis frequently present, and yet does no harm. To 
explain this he has invented yet another theory, very curious 
and rich in appalliog possibilities. The cholera germ, he 
thinks, is only powerful for evil when the native bacilli of the 
human interior, the flora of the stomach and intestines, as he 
quaintly calls them, are favourable to its growth. It is pointed 
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out by onr contemporary that these ntterances are interesting as 
marking a distinct change of front and a distinct advance in 
knowledge. Bacteriologists, as the result of their own investi- 
gations, are heginning to come into line with the position long 
maintained by other observers, who reached their conclusions 
by the old metbod of stndying the facts of epidemic disease. 
The germ is, no doubt, the cause of the disease, but it alone 
will not suffice. Its effects depend upon the conditions in 
which it is placed, npon its environment; it must have a 
favonrable sotl in which to grow, or it changes into a harm- 
less variety. And this bacteriological doctrine has an important 
bearing on the encouragement of hygiene, for it helps us to 
understand more precisely how hygienic measures work in 
rendering the soil unfavourable to the growth of the injurious 
micro-organisms, 


RITE MEE HN EEO AVTEIDINC AIL, SCISCOULS, 
TH E students’ number of the Lance? furnishes some interest- 
ing information upon the curricula of the medical schools 
of Great Britain. With the idea of seeing how far science 
instruction in subjects not purely medical is provided in these 


schools, we have prepared the subjoined table, from lists given 
in our contemporary, of classes to be held during the session 
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1894-95, which begins next month. The table does not pretend 
to be complete ; nevertheless, it will serve to show the kind of 
science subjects on which lectures are given to medical students 
outside medical technology. Tbe courses advertised are indi- 
cated by crosses. 

It has not been considered necessary to tabulate courses only 
given in two or three medical schools, Organic chemistry, 
lur instance, is only down as a specific snbject in the 
lists of lectures at the London Hospital and the University 
College Ilospital. Probably the reason for this is that, at many 
colleges, the lectures on chemistry embrace the organic and 
the inorganic branches. Chemical physics is down in the 
medical curricula of the University Col’eze, Mason College, 
Cambridge University, and Yorkshire College, and physiological 
chemistry is among the courses at St. George’s Hospital and 
Oxford University. Though psychological medicine is taught 
in a number of colleges, psychology only appears as the subject 
vf lectures at St. Bartholomew's Hospital, Charing Cross 
Hospital, Edinburgh School of Medicine, and Queen’s College, 
Cork. In the first two of these institutions, and also at 
Oxford University, pbarmacology is treated distinct from 
practical pharmacy. It will be seen from tbe table that, in 
Scottish medical schools, the students are instructed in natural 
history, whereas this subject does not appear in the lists of 
lectures in the medical schools of England and Ireland. 

Courses of lectures on bacteriology are advertised to 
take place at nine medical schools, but it must not be 
supposed that they are the only schools having facilities 
for carrying on this study. The Zazce? has something to say 
on bacteriology and the medical curriculum. Our contemporary 
points out that ‘‘it is now almost imperative that those 
who are engaged in the teaching and study of medicine 
should consider the position of bacteriology in medical 
education with regard (2) to students proper, and (4) to 
those students of more mature years known as post-graduates. 
We think that the time has nearly come when it will be insisted 
upon that every medical student should receive not only some 
systematic instruction in the principles of bacteriology, but, 
more important still, should be put through a thorough, if 
short, course of practical laboratory instruction, in which the 
theories propounded in the class-room may be clearly illus- 
trated. . . . Many of the medical schools have alrealy recog- 
nised this fact, and in London alone there are now several 
well-equipped bacteriological laboratories where a thorough 
course of instruction can be obtained by the medical student. 
Guy’s Hospital, University College Hospital, St. Bartholomew’s 
Ilospital, for example, have all acquired special facilities for 
carrying on the work ; but there is still much room forthe more 
yeneral teaching of the subject. In the large university medical 
schools, especially in Oxford, Cambridge, Victoria, Durham, 
Edinburgh, Aberdeen, and Glasgow, the subject is more or less 
thoroughly taught, but not in all cases as practically as is 
desirable.” 


FORTHCOMING SCIENTIFIC BOOKS. 


“TILE following scientific books are reported as being in 

preparation for the forthcoming publishing season. The 
list, though not so lengthy as the one we printed a year ago, is 
still a representative one, and lovers of each and every branch 
of science appear to be well catered for :— 

Messrs. Macmillan and Co. announce :—'‘‘.A Treatise on Bessel 
Functions,”’ by Profs. G. B. Matthews and A. Gray ; ‘* Ele- 
mentary Treatise on the Theory of Functions,” by James 
Ifarkness and Frank Morley; “ Elliptic Functions,” by A. C. 
Dixon; ‘Practical Plane Geometry,” by J. Tlumphrey 
Spanton ; ** An Introductory Account of Certain Modern Ideas 
and Methods in Plane Analytical Geometry,” by Dr. Charlotte 
Angas Scott; *‘ Integral Calenlus and Differential Equations for 
Beginners,” by Joseph Edwards; ‘* Geometrical Conic Sections,” 
by Charles Smith ; ‘‘ Elementary Mensuration, with Exercises on 
the Mensnration of Plane and Solid Figures,” by F, If. Stevens; 
** The Theory of Light,” by Thomas Preston, second edition, 
thoroughly revised; ‘' Magnetism and Electricity,” by Prof. 
sAndrew Gray, illustrated ; ‘*Steam and the Marine Steam 
Kogine,”’ by John Yeo, with illustrations; ‘Pumping 
Machinery,” by Dr. Julius Weisbach ; ** A Laboratory Manual 
of Physics and Apphed Electricity,’ arranged and edited by 
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Edward L, Nichols, vol. ii. Senior Course and Outline of Ad- 
vanced Work, by George 5. Moler, Frederick Bedell, Homer J. 
Hotchkiss, Charles P. Matthews, and the Editor, illustrated ; 
‘ Theoretical Chemistry,” by Prof. Nernst, translated by Prof. 
Charles Skeele Palmer; ‘' Manual of Physico-Chemical Measure- 
ments,” by Prof. Wilhelm Ostwald, translated, with the author’s 
sanction, by Dr, James Walker, illustrated ; *t Las-ar Cohn’s 
Organic Chemistry,” translated by Alexander Smith ; ‘' The Rise 
and Development of Organic Chemistry,” by the late C. 
Schorlemmer, F.R.S., translated and edited by Prof. 
Smithells; ‘*Chemical Analysis of Oils, Fats, Waxes, 
and their Commercial Products,” by Prof. RK. Benedikt, 
transleted, edited, and enlarged by Dr. J. Lewkowitsch; 
“The Planet Earth, ao Astronomical [ntroduction to 
Geography,” by R. A. Gregory, illustrated; ‘Papers on 
Geology,” by Joseph Prestwich, F.R.S.; ‘* The Cambridge 
Natural [listory,” edited by J. W. Clark, S. F. Harmer, and 
A. E. Shipley; vol. iii. ‘‘ Molluses,” hy Rev. A. H. Cooke; 
‘* Aquatic Insects,” by Prof. L, C, Miall, F.1R.S., illustrated ; 
‘tText-book of the Diseases of Trees,” by Prof. KR. Hartig, 
translated by Dr. W. Somerville, with a Preface by Prof. H. 
Marshall Ward, F.R.S., with numerous illustrations ; ‘*Tim- 
ber and Timber Trees, Native and Foreign,” by Thomas 
Laslett, new edition, revised by Prof. If. Marshall Ward, 
F.R.S.5 ‘fA Text-book of Comparative Anatomy,” by Dr. 
Arnold Lang, translated into English by Henry M. Bernard 
and Matilda Bernard, vol. ii. ; ‘* Human Anatomy,” by Prof. 
Wiedersheim, translated from the last German edition by II. 
M. Bernard, revised and anootated by Prof. G. B. Howes. 
illustrated ; ‘‘A Text-book of Pathology, Systematic and 
Practical,” by Prof. D. J. Ilamilton, vol. ii. ; ** Lessons in 
Practical Bacteriology,” by Dr. A. A. Kanthack and J. I. 
Drysdale ; ‘‘ Mental Development in the Child and the Race,” 
by Prof. J. Baldwin ; ‘‘ A Course of Experimental Psychology,’ 
by Dr. J. McKeen Cattell; Leibnitz’s ‘*‘ Nouveanx Essais,” 
translated by A. G. Langley ; ‘‘ The Right to the Whole Pro- 
dnce of Labour: the Origin and Development of the Theory of 
Labour's Claim to the Whole Product of Industry,” by Prof. 
Menger, translated by Mary E. Tanner; ‘* Elementary 
Conrse of Practical Science,” part ii, by IIugh Gordon ; 
‘* Short Studies in Earth Knowledge,” by William Gee, with 
illustrations; ‘*Physiography for Beginners,” by J. E. Marr, 
F.R.S., and Alfred Harker ; ‘‘ Physiology lor Leginners,” by 
DreeNichael Poster, Paics:, and Dr ly ses Shorey ms Non. 
culture, Practical and Scientific,” by Prof. James Muir; 
** Tlorse-Breeding for Farmers,’’ by A. E, Pease; ‘* Garden 
Plants and Flowers: a Primer for Amateurs,”’ by J. Wright; 
‘* Greenhouse and Window Plants, a Primer for Amateurs,” 
edited by J. Wright; ‘Vegetables and their Cultivation, a 
Primer for Amateurs, Cottage Gardeners, and Allotment 
Ifolders,” by A. Dean, edited by J. Wright; ** The 
Mechanism of Weaving,’ by Thomas William Fox; ‘' Boot 
and Shoe Manufacture,” by C. W. 3. Burdett, with numerous 
illustrations ; *‘ Facts abont Processes, Pigments, and Vehicles: 
a Mannal for Art Students,” by A. P. Laurie, illustrated. 

Messrs. Sampson Low and Co, will issue :—‘‘ Instrne- 
tion in Photography,” ‘‘Photegraphy with Emulsions,” 
‘“Negative Making,” ‘‘Co'our Vision” (being the Tyndall 
Lectures delivered before the Koyal Institution during the 
present year), all by Captain Abney, C.B., F.R.S. 5 ** Art and 
Practice of Silver Printing,” written by Captain Abney in con- 
junction with TI. P, Robinson; ‘* Pictorial Effect in Photo- 
graphy,” ‘The Studio, and what to do in it,” ‘Letters 
vo Landscape Photography,” by II. P. Robinson ; ‘* Speci- 
fications, for the use of Surveyors, Architects, Engineers, and 
Builders,” by J, Leaning: ‘‘Sweet-scented Flowers and 
Fragrant Leaves: interesting Associations gathered from many 
Sources, with Notes on their History and Utility,” by Donald 
McDonald, with sixteen coloured plates; ‘*‘ A Text-book of 
Mechanics and JLydrostatics, by Herbert Ilancock, with over 
400 diagrams; ** Fhermodynamics: treated with Elementary 
Mathematics, and containing applications to Animal and 
Vegetable Life, Tidal Friction and [lectricity,” by J. Parker, 
with numerous diagrams ; '* The Theory and Practice of Iiand- 
writing : a Practical Manual for the Guidance of Inspectors, 
School Boards, Teachers, and Students,” with diagrams and 
illustrations, by John Jackson, second edition, greatly en- 
larged with two additional chapters, two extra appendices, and 
several pages of facsimile illustrations, 

Messrs. Swan Sonnenschein and Co, will publish :—"'A 
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Student's Text-bonk of Botany, by Dr. Sidney II. Vines, 
F.R.s., second half, completing the work ; also the com- 
plete work in one volume ; *“ Test-book of Embryology: 
Tovertebrates," by Drs. Korschelt and Ileider, translated and 
edited by Dr. E. L. Mark and Dr. W, L. Woodworth ; parti. 
fully illustrated ; ‘* The Cell: its Anatomy and Physiology,” 
by Dr. Osear Mertwig, translated and edited by Dr. H. J. 
Campbell, fully illustrated ; ‘Text book of Pa'xomology 
for Zoological Students,” by Theodore T. Groom, fully 
illustrated, forming a supplement to Claus and Sedewick's 
** Teat-b ok of Zonlogy”’ : ** Lectures on Iluman and Animal 
Psychology,” by T'rof, Wilhelm Wundt, translated and edited 
by James Edward Creighton and Edward Bradford Titchener ; 
‘Handbook on Systematic Botany,” by Dr. E. Warming, 
translated and edited by Prof, M.C. Potter, fully illustrated ; 
“‘Introduction to Vhysiological Psychology,” by Dr. Theodor 


Ziehen, with 21 illustrations, a new and revised edition: 
‘t Zoology: Introduction to the Study of," by B. Lindsay, 
illustrated ; ‘' Fishes,” by the Kev. Il. .\. Macpherson. 


** Flowering Plants,” by James Britten ; ' Grasses,” by W. 
Hutchinson ; ’‘ Mammalia,” by the Rev. 77. A. Macpherson ; 
“Pond Life,’ by LE. \. Butler; ‘' English Coins,” by 
Liewellynn Jewitt, new edition; ‘: Rainmaking and Suu- 
shine,” by John Collinson, 

Mr. Murray's list contains :—"* The Life and Correspondence 
of William Buckland, D.D., F.R.S.,"’ sometime Dean of West- 
minster, twice T'resident of the Geological Society, and first 
President of the British .\ssociation, by his daughter, Mrs. 
Gordon, with portraits and illustrations ; *' The Life of Prof. 
Owen, based on hs Correspondence, his I diaries, and those of 
his Wife,” by his grandson, the Kev. Richard Owen, witha 
chapter by the Right Hon. T. 11. Huxley, with portraits and 
Ulustratious, 2 vols. ; ‘tlhe Scientific Papers und Addresses of 
Werner von Sicmens,” volume ii, including the following 
subjects: induction writing telegraph, magneto-electric quick 
typewriter, electric water-level indicator, miue exploder, 
alcohol meter, the universal galvanometer, antomatically-steered 
torpedoes, automatic elec'r.c lamp, electric plough, electric 
elevator, elec ricity meter, evergy meter, Ac., withillustrations ; 
“Handbook of Ancient Rowan Marbles, consisting of a 
Tlistory and Pescription of all Ancient Columns and Surface 
Alarbles still existirg in Kome, with a List of the Buildings in 
which they are found,” by the Key. Il. W. Pullen ; ‘An Intro- 
euction to Physical Science,” by Prof. John Cox ; ‘The His- 
lory of Astronomy,” by Arthur Berry, 

Messrs. Longmans and Co. have in the press, or in prepara- 
tion :—.\ new edition, in four volumes, of Prof. Max Mluller’s 
“Chips from a German Workshop.’’ The first volume will 
contain ‘'Kecent Essays,” the second ‘* Bingraphical Essays,” 
the thrd ‘' Essays on Language and Literature,” and the 
juurth "* Essays on the Sciences of Language, of Thought, and 
of Mythology"; **Butterfhes and Moths (British),” by W. 
Furneaux, with twelve coloured plates and a large number of 
iilustrations in the text; ‘'Studies of Nature on the Coast of 
Arran,” by George Milner, with illustrations; ‘' From Edin- 
Vargh to the Antarctic,” by W. G. Burn Murdoch; pro- 
furely illustrated by the author; supplemented by the Science 
Notes of the naturalists of the expedition, W. S. Bruce, J. J. W. 
Campbell, and C. W. Donald; 't.\) Primer of Evolution : 
leing a popular abridged edition ol ' The Story of Creation,’ ” 
by Edward Clodd, with illustrations; ‘*The ‘Teaching of 
hysical I.xercises," by F. J. Marvey 3 ' Jacquard Weaving 
and Designing,” by F. VT. Bell; ‘The Magnetic Circuit in 
Theory and Practice,” by Dr. IT. lou Bais, translated from the 
Serman, 

Mr. kdward Stanford's fortheoming works include:—**Cloud- 
land,” a study of the nature and forms of clouds, by the Kev. 
W. Clement Ley, with a rumber of coloured illustrations and 
reproductions from photographs ; a third edition of Prof. James 
Gekie's ** The Great Ice Ave," 
with anew chapter on ‘' The Glacial Phenomena of North 
America,” by Prof. fT. C. Chamberlin, also some new maps and 
shagrams; anaddition, by Ir. Guillemard, on ‘* Malaysia and the 
Pacific Archipelagees,’” to Stanforl's ** Compendium of Geo- 


graphy and Travel, with namerous new illustrations and maps ; | 


and in the same series, volumes on * Africa’ and ‘* Asia,” by 
A.V]. Keane; a second ediuionof J. Scott Kelue's ‘The Par- 
ition ¢f Afttca, ’ brought up to the most recent changes, and 
with some new maps. 

In Mesois. Ilackie and Son's list we notice :—'! A Text- 
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by Dr. «A. Bernthsen ; trans- 
lated by Dr. George M'Gowan, new edition, thoroughly re- 
vised and much enlarged by author and translator; ‘‘ Elements 
of Metallurgy,” by W. Jerome Harrison and William |. Har- 
rison, jun., fully illustrated ; '' The Natural ITistory of Plants: 
their Forms, Growth, Reproduction, and Distribution,” from 
the German of Prof. Anton Keiner von Marilaun, translated 
by Prof. I. W. Oliver, with assistaoce of Marian Bask and 
Mary Ewart, with about 1000 original woodcut illustrations 
and sixteen plates in colours, issued in sixteen parts, also in 
four half-volumes, at intervals of four months. 

Messrs. Whittaker and Co, will shortly issue a new edition, 
mostly rewritten, of Gisbert Kapp’s * Electric Transmission 
of Energy ;" ‘‘ Model Engine Construction,” by J. Alexander, 
with working drawings; '* Steel Works Analysis.” by Prof, 
J. O. Arnold; ‘‘ Steam Power and Mill Work,” by G. W. 
Sutcliffe; ‘*The Manufacture of Modern Explosives,” by 
Oscar Guttmann ; the third and fourth (concluding) parts of 
C. Gordon Brodie’s ‘* Dissections THlustrated “—they will in- 
clude tbe head, neck, and thorax, and the abdomen, respec- 
tively. 

aiesars, Crosby Lockwood and Son have nearly ready for 
publication :—D. K. Clark's new volume on ‘* Tramways, their 
Construction and Working,” in which will be given a compre- 
hensive history of the earlier forms, as well as the latest deve- 
lopments of tramways in this country and abroad, including the 
various modes of traction ; a popular handbook on ‘' Fertilisers 
and Feeding Siutts, their Properties and Uses,” by Dec. Der- 
nard Dyer, with Notes on the Fertilisers and Feeding Stuffs 
Acts of 1893, by Mr. A. J. David. 

Mr. T. Fisher Unwin 1s preparing :—‘‘ Travels and Studies 
in the Far East,” by IIenry Norman, illustrated ; the volume 
supplementary to ‘‘Climbing and Exploration in the Kara- 
koram Timalayas,” by Prof, W. M. Conway, containing the 
scientific memoranda of the expedition hy the author and 
various specialists ; ‘' In the Guiana Forest,” by James Kodway, 
illustrated ; ‘The Mountains of Calilornia,” by John Muir, 
illustrated ; and *‘ The Story of Australian Exploration,” by 
Kk. Thynne, illustrated. 

The Clarendon Press will publish shortly :—'* A Glossary of 
Greek Birds,” by D'Arcy W. ‘Thompson; *: Index Newensis, 
compiled at the expense of the late C. K. Darwin, under the 
direction of Sir Joseph D. Hooker, by B. Daydon Jackson, 
part iii. ; *'A Monograph on the Oligochita,” by Frank 
EE. Beddard, F.R.S.; ‘A Manual of Crystallography,” by 
M. I. N. Story-Maskelyne, F.R.S. (This work, which 
has been so long announced, is on the point of publication.) 

Messrs. W. and K. Chambers have in the press, or in pre- 
paration :—** Chambers's Concise Gazetteer of the World,” to- 
pographieal, statistical, and historical, with pronunciation of the 
nose difficult names of places and information regarding the 
derivation of names; ‘' Elementary Science,” by S. Kt. Tudd; 
‘Organic Chemistry,” part ii., by Pro’, Merkin and 3. 
Kipping. 

Messrs. Chapman and Ilalt anrounce :—‘‘ The Progress of 
Science: its Origin, Course, l’rumoters, and Kesults,” by V. 
Marmery 5 *t Naval Architecture and Shipbuilding,” by G. V. 
C. Holmes, illustrated : '* Machine Construction : a Key to the 
{Examinations of the Science and Art Deparument,” by ITy. 
Adams ; ‘4 Text-book of Mechanical Engineering,” by Wiltrid 
J. Lineham ; *' Practical Plane and Solid Geometry,” by Henry 
Angel; ‘*The Nests and Eyys of Non-Indigenous British 
Birds,’ by Charles Dixon. be 

Messrs. A. and C. Black's arrangements include:—"* Monism ; 
or, the Contession of Faith of a Man of Science,’ by Prot, 
Ernst Ilacckel, translated frou the German by J. PD. F. 
Gilchrist; ‘* The Senile Ifeart: its Symptoms, Sequel, and 
Treatment,” by Dr. George William Balfour; the last part of 
the ** Dictionary of Lirds,"' by Prof. Newton, 

Messrz. Cassell and Co. hive in hand:—'' The Electric 
Current, how Produced and how Used,” by K. Mullineux 
Walmsley ; a new edition of ** lectricity in the Service of 
Man," revised by Dr, Walmsley ; ‘* The Year: Book of ‘Trea:- 
ment for 1895." : 

Messrs. G. Bell and Suns promise :—'‘‘ Arithmetic for the 
Standards," by Charles Pendlebury and W, S$. Beard ; 
Cotton Weaving,’ hy R. Marsden, illustrated ; an authorised 


| abridgment of ‘t Webster's International Dictionary,” entitled 


* Webster's Brief International |iciionary.” ; _.. 
Messrs. Methucn and Co, will publish in their University 
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Extension Series:—‘‘ Insect 
illustrated. 

In Mr. Edward Arnold’s list we finl:—‘‘ Psycholozy for 
Teachers,”’ by Prof. C. Lloyd Morgan ; ‘Systematic Science 
Teaching,” by edward G. Howe 

The S.P.C.1K. announce :—‘‘ Edible and Poisonons Muash- 
rooms: what to eat and what to avoid,” hy Dr, M. C. Cooke, 
with eighteen coloured plates illustrating forty-eizh’ species. 

Messrs. G. P. Putnam’s Sons will i-sue:—‘* Divgnosis, Dif- 
ferential Diagnosis, and Treatment of Diseases of the Eye,” 
by Dr. A. FE. Adams. 

Messrs. W. B. Whittingham and Co give notice of a hook 
entitled ‘* What is }leat ?—a Peep into Nature’s most Ifidlen 
Secrets,” by Frederick Ilovenden. 


Life,” by F. W. Theobald, 


GNIVERSITY AND EDUCATIONAL 
ONT ELE GEN GL, 


Major CratGtr, the Director of the S‘atistical Department 
of the Board of Agriculture, has presented a report on the 
distribution of grants for agriculitral education in Great 
Britain in the financial year 1893-94. Frou a summary in 
the Zimes, it appears that out of the total vote af £S000 
entrusted to the Board of Agriculture for educational purposes 
the necessary provision had been made for the cost of inspec- 
tion, and the sum of £7450, which remained available, had 
heen applied in the form of specific erants, a small sum being 
devoted to the reproduction of the tceords of the Rothamsted 
experiments for the past fifty years. The Board had been 
confirmed by further experience in their estimate of the value 
of establishing fully-equipped agricultural departments in col- 
legiate instuutions capable of aiding the work of distinct 
groups of local authorities charged with the provision of tech- 
mical education. ‘Fhe collegiate centres established by the 
several University colleges at Bangor, Leed:, Neweastle, and 
Aberystwyth had continued to develop and to extend their 
usefulness as centres of educational energy for the surrounding 
counties. Further centres hat been fully equipped and new 
agricultural teaching organisations definitely set on foot, on 
luites more or les similar, at Cambridge, Nottinzham, and 
Keadiny. In Scotland, where the institutton of definite centres 
was being more slowly developed than in Jingland, several of 
the south-western counties had continued to make use of the 
facilities for agricultural instruction oflered by the central classes 
provided, and by the itinerant lecturers supptied for fozal work 
by the Gasgow and West of Scatland Technical College. 
Besides assisiinz institutions such as the Durham College of 
Science and the Glasgow Tecknical Collere, where lectures on 
certain forestry subjects were included inthe general carriculuin, 
the 3 sard had again heen able to repeat the grant towards the cust 
et the special forestry class established in the University of 
Edinburgh. «An endeavour had been made tocontinue, alihough 
necessarily on a reduced scale, the assistance given to experimental 
work, and provision had also been made for experiment stations 
or demonstration plots at each of the Welsh colleges. .\ begin- 
ning in the same direction had been made at Keading. ‘lhe 
grants awarded by the Board during the year range from £800, 
yiven to the University Collese of North Wales, at Bingor, the 
Yorkshire Colleye, Leeds, and the Dyrham College of Science, 
Neweastle-on-Tyne, to £25 given to the Dounby Science 
School, Orkney. Inallinere were twenty grants, etght being 
for work in collegiate centres, five for agricultural experiments, 
three for dairy instruction, one for special cheese research ant 


agricultural experiments, one lor Jorestry work, and two for 
special classes. 


SIQPEIWITUENE SIBKULAUVES,. 


American Fournal of Science, September.—The effect of 
glaciation anu of the glacial period on the present fauna of 
North America, by Samuel Il. Scudder, Statistics of the 
number of genera and species found in the areas formerly 
covered by the ice-sheet ana the driftless areas respectively, 
and of the number common to both, would indicate whether 
the northern fauna had recovered {rom the effects of glaciation. 
Vables are given showing this for the Coleoptera, as the best 
known among insects, which are very sensittve to clumtic 
changes. The conclusion arrived at is that, on the whole, the 
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fauna has nearly or quite recovered from its enforced removal 
from the Northern States and Canada.—Tertiary and later 
history of the island of Cuba, by Robert T. HEill. No positive 
evidences of sunsidence after the beginning of Tertiary time 
could be discovered. Nowhere do the rivers show any revival 
or other evidence of subsidence below the sea-level, but all 
have continuous downward cutting sections. On the other 
hand, some of these streams are now forming delta deposits 
in places outside their mouths, which is more indicative of 
present elevation than of subsidence. Since the old folding or 
orogenic movements occupied at least a small portion of post- 
Tertiary time, we may reasonably conclude that the periods of 
uniform uplifting must have taken place at least since the 
beginning of the Pleistocene. In other words, they are com- 
paratively: modern in geologic time—some of them ahsolutely 
recent.—Thermoelectric heights of antimony and bismuth 
alloys, by C. C. Hutchins. The best combination for a thermo- 
functien from these alloys ix, for one element, bismuth with 
from 2 to 5 per cent antimony ; and for the other, bismuth with 
from 5 to 10 per cent. tin, They may be cast into thin leaves 
as follows: Two pieces of plate glass are smoked slightly, or 
are very finely ground, and rubbed with plumbago. The metal 
being melted upon charcoal or under fused sodium chloride, a 
little pool is found upon one plate, and the other is applied to 
it as quickly as possible. Leaves thus obtained can be worked 
with a fine file as thin as 0°03 mm. and are sufficiently tongh 
ie stand ordinary treatment.—On the nitrogen content cf 
California bitumen, by S. I. Peckham. Oils from the tunnel- 
in Wheeler's caiou on the south side of the Sulphur Mountain 
yielded 171095 per cent. of nitrogen. These and other oils of 
this region issue from strata protected (rom infiltration of rain- 
water and accompanying oxygen by overlying formations, 


Quarterly Journal oy Microscopical Science, vol. xxxvi. part 
3 —Vrof. A. G, Hourne gives an exhaustive account of the 
structure of Wenltifgaster grandis ; and adds a revision of the 
genus, including diagnoses of some new species. Some goat 
cailoured figures of the different species accompany Prof. 
liourne’s memoir.—Mr. E. W. Maebride has a review of 
Spengel’s monograph on [talanoglossus, an] criticises that 
author's views on the affinities of the Enteropneusta.—Under 
the name J/onecistis hercudea, Mr. W. C. Bosanquet gives a 
number of observations on the structure and life history ofa 
large Gregarine found in the earth-worm Zemelricus Kercilew:. 


Wredemann's cinnalen der Physth wid Chemie, Na. 9 —On 
refractive power and density of dilute solutions, by WW. Ifal.- 
wachs. he increase in the difference of molecular refraction 
previously observed with increasing dilution 1s completely 
explained by the peculiar behaviour of the density. The con- 
slitutive influences analogous to dissociation, which find their 
most characteristic expression in the changes of electric con- 
ductivity, have no effect upon the refractive power.—On the 
motion of dielectric bodies in the homogeneous electrostatic 
field, by L. Graetz and L. Formm, — Mascart and Jouhert, in 
their development of Poisson's original theory, assume thar 
small bodies placed in a dielectric do not exert any forces ppon 
each other. ‘his is contradicted by experiments upon small 
bars and yla‘es of dielectric materials introduced into homo- 
geneous fields, which tend to turn their axes and planes respec- 
lvely into a direction parallel to the lines of force, When the 
condenser plates are statically charged, the rotations depend 
upon the sign of the charge, but in the case of oscillations they 
are always in the same direction and proportional to the square 
of the ditiergne: of potential. .\ small disc, made of sulphur 
or paraffin, suspended between the plates may be used as a 
‘dielectric voltmeter.”’"—On electric oscillations of lon: 
daration and their effects, by IT. bert. The author investi- 
gates the conditions of obta:mng the best luminous effects of 
the type of those produced by Tesla, 1fe points out that the 
secondary circuit must be turned to the primary, and that the 
condensers must have the least possible capacity. Ie describes 
a ‘‘luminescence lamp" made of a glass globe containing a 
piece of luminous paint, Oscillations are conducted to tintoil 
armatures on the globe, and produce vivid luminescence. The 
light effects were about one-thirtieth or one-fortieth of the 
amyl-acetate standard. ‘Fhe energy consumed counted by 
millionths of a watt, so that the economy of the new lamp 15 
very striking, consuming as it does only abont a two- 
thonsandth ot the energy consumed by the acetate lamp. The 
difficulty involved in the fact that the high frequency currents 
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employed could not be coaducted any distance without en- 
countering enormons inductive resistances, could he got over hy 
effecting the transformation in the immediate neighbourhood 
of the lamp. Since only condensers of small capacity and 
inductance are required, a transformer might be attached to the 
lamp itself. 


SOCIETIES AND ACADEMIES. 
Lonpown. 


Royal Society, Juoe 21.—‘‘On the Evolutian of the Verte 
hral Column of Fishes.” By Dr, EI. Gadow, F.R.S., and Miss 
E, Co Abbott. 

The following are a few of the more important points in the 
paper :—Each skleromere lies within the influence or range of 
action of two snccessive myomeres. Taken as a whole, the 
-kleromere is ‘‘interprotovertebral,’’ more correctly hi-protover- 
tebral, because it is composed cf two successive sklerotomes, 
namely, the ventral half of one and the dorsal half of a second. 

Consequently, the ‘‘resegmentation” or ‘‘ neugliederung ” is 
brought about in a manner fundamentally different to that 
hitherto supposed to have taken place. If A and 13 mean two 
snecessive sklerotomes, @ and & their dorsal, « and 8 their 
respective ventral halves, then the new skleromere is composed 
A+B 
aoe = 

The formation of a skleromere by the comhination of alter- 
nating dorsal and ventral halves of sklerotomes explains also 
the presence of eight (four pairs) cartilaginous pieces, namelv, 
basalia (so-called dorsal and ventral arches) and interbasalia 
(so-called intercalary pieces) for each comolete segment. 

Concerning the formation of centra or bodies of the vertebra’, 
we distinguish :— 

1. Chorda-centra, i.e. centra cut out of the full of the chordal 
sheath, which itselt has been strengthened by invasion of carti- 
iaginous cells from the skeletogenous layer. Chorda-centra are 
possessed by all Elasmobranchs, potentially by Dipnoi and 
Holocephali. 

VW. Aret-centra, i.e. cenira formed by the skelctogenous 
mass which remains entirely onthe outside of the chordal sheath, 
which latter takes no share in their formation: osseous (Ganoids 
and Teleostei. 

Chorda-centra and arch-centra represent two different modes 
of development, each starting from an aceptrous condition. 
This can be expressed as follows :— 


of 6+aand not of 


Chordal sheath strengthened by 
invasion of skeletogen.us cells, 
therefore with pussibiliry of 

chorda-centra, 


()) rdal sheath remaining 
urely ceerdagen ots. 


(yclostomata. 

Cartilaginans Ganoids. Dipnoi and Moiocephali. 
; _ Formiti n of Centra. 

‘sseous Ganoids, Tcleostei. l:lasmohranchs. 


ARC H-CENIRA, CHORDA-CEN TRA, 


The formation of chorda-centra being independent of the 
arcualia explains how and why the number of *‘centra”’ docs 
lot necessarily agree either with that of the arcualia or with 
hat of the trunk-segment., ¢.. Flexanchus and tail of most 

her llasmohranchs, 

In fata catia, the fostcentrum, ¢ ¢. the posterior, archless 
Sk of a complete tail-vertebra, is tormed by the interdorsalia 
and interventralia of the same sklerotome, while the frecentrum, 
z.¢. the arch bearing disk or anterior half is forined by the 
Lasidorsals of the same skierotome and the basiventrals of the 
wext previous sklerotaome. Vhe intermuscular septum runs 
obliquely across the precentrum, or, in other words, the pre- 


cent'a are bi-protovertebral or biemyomeric, but not the post- | 


centra, 

In Lefttofeus evens the combination of parts into one verte- 
ral complex ts superior to that of Amia, because cach vertebra 
elongs, with its entire antcrior half, to one, and with its posterior 

ralf to the next following myomere. The vertebre: are now 
teuly bi-protovertebral or bi-myomeric. 


Paris. 


Academy of Sciences, September 10.—M. Lecwy in the 
chanr.—TVrnitles (7er/1s) from Tunis and Tripoli, by M. Ad. 
Chatin. ‘Yruttles have been received by the author from Tunis 
velonging to the species Zerfezsa Chtveryt. They scem always 
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to occur in company with a herh called by the natives fron 
Terfess, which is Helianthenrum sessilifloruiu, Pers. (Cistns 
sesstliflorus, Desf.). Truffles similarly received fiom Tripoli are 
classed as Terfesia Boudiert.—On the equations of mechanics, 
by M. Wladimir de Tannenberg.—On Pfafi's problem, by M. 
A. J. Stodolkievitz.—On another determination of the circ 
derived from seven right lines and on some of its applications, 
hy M. Paul Serret.—On Diptera harmful to cereals ; observa- 
tions from the Paris Entomological Station in 1894, by M. Pa 
Marchal. Cecidomya destructor (Say) has been very prevalent 
among wheat in the West. Oats have hitherto been consider: 
proof against ITessian fly, but a form of Cecidomya has ravag 
large districts in 1894. It remains to he seen whether this 
is a new species or only a variety of Cectdomya d-structor modi- 
fied hy the difference of food. Other pests noted which hay 
caused! serious damage are the following : Ceetdomya (Dépiosts) 
tritrc? (Kirtb.), Oscints pusilla (Meig.), Camarotz flavitarsts 
(Meig.), which has not heretofore been considered as injurio 
to cereals, and Alachiftera cornuta (Meig.).—On the recent fall 
of aeroliths in Greece, by M. C. Maltézos. 


Pawn dl jl 
(Baillicre).—The Cretaceous Rim of the Black Ffills: 
(Chicago).—Principes ct Méthodes d'Etude de Corrélation Geologiqne ar 
Moyen des Piantes Fossiles: 1. F. Ward (Chicago). 
SeRiats.—Proceedings of the Society for Paychical Kesearch. Part xxv 
Vol. x. (K. Panl). Botanische Jahrhbiic’ er fiir Systematik, Pilanzengeschich 
und Phanzengeographne, Achtzehnter Band, 5 Heft and Neunzehnter Band 
2and 3 Hefe (Leipzig, Engelmann),.—Journal of State Medicine, Augi 
(Renshaw).—Journal of the Franklin Instinte, September (Philadelphia). 
Museum d‘Histoire Naturelle des Pays Bas. tome xiv. Catalogte-systema 
tiqne, &c.: F. A Jentink (Leide, Brill).—Quarterly Journal of Micro 
scopical Science, Augnst (Churchill).—Proceedings of the Academy 
Natural Sciences of Philadelphia, 1834, Part 1 (Philadelphia).—Insect Life, 
Vol. vi. No. 4 (Washington). —Journal of the Royal Hortrcultural Society 
Vol. x Parts 1 and 2 (117 Victoria Street).—Psychological Review 
September (Macmillan).—Abstract of the Hraceelings of the Linneat 
Society of New Vo-k fur the Vear ending March 27, 17 4, No. 6 (Ne 
Vork).—American Iistorical Register, No. 1 (Philadephia). Economs 
Journal, September (Macnullan). 
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eneMOKKS OF HINKY J. S. SWAITH. 


The Collected Mathematical Papers of Henry John 
Stephen Smith. vols. Edited by Dr. J. W. L. 
Glaisher. (Oxford: Clarendon Press, 1894.) 

THE long looked far collected papers of Prof. H. J. S. 

Smith, late Savilian Professor of Geometry in the 
Jniversity of Oxford, have now appeared in two hand- 
ome quarto volumes issued by the Clarendon Press at 
dxford. This fact is, as far as England is concerned, 
he mathematical event of the year, and is of the utmost 
mportance to mathematicians in general, and to the 
ising race of investigators in pure mathematics in par- 
icular. The work has a portrait on the frontispiece, 
nd is introduced by a biographical sketch by Dr. Charles 

I. Pearson, and recollections by Prof. Jowett, Lord 

jowen, Mr. J. L. Strachan-)avidson, and Mr. Alfred 

Xobinson, also by an introduction by Dr. J. WL. 

slaisher. A perusal of the sketch is calculated to greatly 

npress the reader with the all-round scholarship and 
atellectual eminence of its subject. To have gained, 
mongst other honours, the Ireland University Scholar- 
hip, and subsequently to have become one of the most 
rofound and rigorously exact mathematicians the world 
as ever known, implies the possession of powers of mind 
hat must fill any chronicler or student of past events 

‘ith amazement. There are men who will succeed in 

ny line of life or branch of study by sheer mental 

trength ; they have the faculty of becoming fascinated 

y any pursuit in which inclination, force of circum- 

tances, or accident leads them to engage; with them 

tudy is intense concentration leading, through a flood of 


> 


ubject, of whatever kind, as can only be experienced by 
nother in some special branch for which his mind is 
articularly and peculiarly adapted. 

That Prof. Smith was such a man, was the general 
elief of his contemporaries. Prof. Conington said ta 
ne biographer, “1 do not know what Henry Smith may be 
t the subjects of which he professes to know something ; 
ut } never go to him about a matter of scholarship, in a 
ne where he professes to know nothing, without learning 
iore from him than [ can get from anyone else.” 

At one time it appeared to be probable that he would 
‘evote himself to chemical science, but, looking back, 
here seems to be little doubt that pure mathematics was 
he branch of knowledge towards which he felt himself 
nost attracted, and which was in reality best adapted 
o call forth his grand powers for close and accurate 
hinking, and to give scope to his brilliant imagination. 

The recollections are of great interest. They show 
learly the extent to which he was admired and loved by 
hose who were privileged to know him best. Dr. 
«laisher’s introduction is chietly, though not wholly, of 
Mathematical interest, and will be further alluded to. 
Che works set forth were published between the years 
$51 and 1883. They may be considered as arranging 
hemselves under four heads: (1) Vheory of numbers ; 
2) elliptic functions ; (3) geometry ; and (4) addresses. 
‘pace merely permits me to note some of the original 
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contributions to science which stand forth pre-eminently, 
and helped to build up a great reputation. 

During the years 1859 1865 was produced the ‘‘ Report 
on the Theory of Numbers,” compiled for the British 
Association for the Advancement of Science. Prof. 
Smith said of Clifford that he was “above all and before 
all a geometer”; so of him it may be said that he was 
above all and before all an arithmetician, and that the 
Report could not have come under a stronger hand. It 
contains an account, confessedly not exhaustive, of the 
state of knowledge at the date of writing. There is inter- 
polated in the history of the science, as it was originated 
by Gauss and Legendre, and developed by Cauchy, Jacobi, 
Lejeune-Dirichict, Eisenstein, Potnsot, Kummer, Kron- 
ecker, and Hermite, a considerable amount of masterly 
criticism as well as original work. He considers the higher 
arithmetic to be comprised of two principal branches, 
the theory of congruencies and the theory of homogeneous 
forms. lt will be observed that he does not include the 
combinational or partitional analysis. He doubtless did 
not regard this important subject as a branch of 
arithmetic proper, but rather as occupying the ground 
intermediate to arithmetic and algebra. It is, in point of 
fact, far less abstruse and less dependent upon methods 
which are regarded as purely arithmetical. Inthe future, 
however, it is probable that it will be recognised that the 
combinational analysis is able to throw quite unexpected 
light on the theory of congruencies, and is worthy of 
being considered as an important instrument of research 
in arithmetic proper. As an example it may be stated 
that the enumeration of certain permutations on a circle 
yields the number 


ta 

Tear nial 
=D Ud ) ae 

a d ‘ ; 


where x and 7 are any positive integers, @a division of 7, 
and ¢# (@) the totient of z ; and hence 
ae 
=o @) x«?=o0mod 2 

a congruence which includes several of the elementary 
results of the theory of numbers. The author’s inten- 
tion was to present the theory of homogeneous forms in 
the following order:—(1) Binary quadratic forms ; (2) 
binary cubic forms; (3) other binary forms; ‘4) ternary 
forms ; (5) other quadratic forms; (6) forms of order x 
decomposable into # linear factors. It is much to be 
regretted that only the first of these was given in the 
report. A consideration of the remaining divisions 
seems to have convinced him that much remained to be 
done, and he appears to have deferred these matters for 
future investigation by himself, The solution of the so- 
called “ Pellian Equation” is of primary importance in 
the theory of quadratic forms of positive and not square 
determinant, and we find in the foot-note of p. 193, vol. i. 
‘There does not seem to be any ground for attributing 
either the problem or its solution to Pell.” This is par- 
ticularly interesting to those who were privileged to listen 
to Prof. Mittag Leftler’s paper on automorphic functions, 
which was read before Section A of the British Asso- 
ciation at Oxtord. The l’rofessor inveighed against the 
too common practice of associating mathematicians’ 
names with theories and theorems on the ground that 
mistakes are of frequent occurrence and necessarily so ; 
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he instanced theuse made by Puoincaré of the names 
of Fuchs and Klein in regard to theories, priority 
in respect of which those eminent men would be the 
first to repudiate. Inthe present instance we tind that 
the problem of the “ Pellian Equation” was proposed by 
Fermat and solved by Lord Bronncker, and these facts 
need not detract in the least from the reputation earned 
by Pell by his skill in the Diophantine analysis. 

In the solution of the problem of the ‘‘Comnposition 
of Quadratic Forms,” Prof. Smith introduces the im- 
portant notion of fundamental sets of solutions of in- 
determinate systems of equations, and thus replaces 
Gauss’ purely synthetical solution by analysis. In the 
arrangement of the genera of quadratic forms into 
classes he extends to irregular determinants the prin- 
ciples employed by Gauss for the case of regular 
determinants. 

Gauss’ geometrical representation of forms of a negative 
determinant is given at Jength. Klein has recently, in 
the lectures on mathematics delivered before the 
Evanston Colloquium in the autumn of 1893, given a 
remarkably simple statement of the method, and has 
introduced the expressions “line lattice” and “ point 
lattice ~ to describe the diagrams. He also has extended 
the method to forms of positive determinant in the 
G tlinzen Nachrichten for January 1893. To this the 
readers attention may be directed as elucidating and 
amplifying Prof. Smith’s statement of the work of Gauss. 
Klein’s lecture VI11. (Evanston) should also be referred 
ta in connection with the theory of complex primes and 
the ideal numbers of Kummer. 

On the completion of the report, his attention was 
directed to the subject of ternary quadratic forms. At 
the time an important memoir by [Eisenstein had ap- 
peared. in which were defined the ordinal and generic 
CViracters of ternary quidratic forms of uneven deter- 
minant ; but several of the results were left undemon- 
strated. l'rof. Smith supplied! the omissions, and ex- 
tended the results to the more difficult and complicated 
case of the even determinant. By giving a table for 
forming the complete generic character of any form, he 
accomplished for the ternary theory that which had been 
already carried out by Lejeune-Dirichlet for the binary 
theory. le give, moreover, a demonstration of the 
criterion for distinguishing between possible and im- 
possible generic chiracters. “Vhis he was enabled to do 
by the important new notion of a certain particular 
generic character, termed by him “the simultaneous 
character of a form and its contravariant,” which had 
wot been regarded by Eisenstein. He gave a more 
complete definition of a “ genus” of forms as dependent 
upon transformation by substitutions, and showed that 
two forms are or are not transformable into one another 
according a> their complete generic characters do or do 
vat coincide. He proved the formals: which assign the 
weiht of a given genus or order both for even and un- 
even discriminants. ‘This he accomplished by a com- 
parison of two expressions, obtained by ditferent methods, 
forthe limating ratio of the sum of the weights of the 
representations, by a system of forms representing the 
clas®es of any proposed genus, of all the numbers con- 
tained in certain arithmetical progressions and not sur- 
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the given number when that number is indefinitely large. 
This paper is one of great power, constituting one of his 
most important contributions to science. 

The above was followed by another great work © On 
the Orders and Genera of Quadratic Forms “containing 
more than three indeterminates. This paper will always 
bea celebrated one in the history of mathematics. It 
contains under date 1867, implicitly, the solution of the 
problem proposed fifteen years Inter for the Grand Prix 
des Sciences Mathématiques by the French Academy. 
The problem referred to was given as “ Théorie de la 
décomposition des nombres entiers en une somme de 
cing carrés.” Inthe paper of 1867 it was indicated that 
the four, six, and eight-square theorems of Jacobi, 
Iisenstein and Liouville were deducible from the 
principles set forth. Jle then completed Eisenstein’s 
“enunciation” of the five-square theorem by bringing 
under view the numbers which contain a square divisor, 
and added the corresponding seven-square theorem. The 
demonstrations were not given, but a general theory, 
which includes these theorems as corollaries, was given 
in detail. On these facts being pointed out to Hermite, a 
correspondence ensued, which the reader will find given, 
with comments, in the introduction by Dr. Glaisher. 
The result was that Prof. Smith sent in his demonstra- 
tions, and that ultimately the prize was divided between 
him and M. Hermann Minkowski, of Kénigsberg. The 
latter memoir followed closely the lines of the paper of 
1867, a fact which gave rise at the time to much dis- 
cussion concerning the action that was taken by the 
French Academy. The prize memoir is the concluding 
paver of vol. ii. 

Passing over, for want of space, other arithmetical 
work of much value,a few words may be said concerning 
the papers on elliptic functions, which constitute the bulk 
of the second volume. 

The paper, ‘ Mémoire sur les ¢quations modulaires,’ 
contains a theory of singular beauty. Mathematicians 
were aware, thanks to profound researches of Nronecker 
and Itermite, of the intimate relations that exist between 
the theory of binary qiadratic forms of negative deter- 
minant and the transformation of elliptic functions, but 
beyond Kronecker’s elliptic function solution of the 
*Pellian Equation,” no association had been discoverell 
between the binary quadratic forms of positive deter- 
minant and the elliptic functions. 

In this paper it is shown that if 


IP ht, 72) 
be the modular equation for the transformation of order 
N, the Cartesian equation 
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is a curve which gives an exact image of the complete 
system of forms of positive determinant N. Ny the 
simple process of enumerating the spirals and the con- 
volutions of each spiral, he determines the number of 
non-equivalent classes and the complete system of 
“reduced ”’ forms in each class. 

In “ Notes on the Theory of Elliptic Transformation ” 
will be found a complete discussion of the case in which 
the modular equation has equal rents; it is shown that 
the squares of the corresponding multipliers are always 
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| theorem, which states that the multiplier is a rational 
function of the squares of the moduli. The latter 1s 
shown, in fact, to break down when the modular equation 
has equal roots. 

The long memoir on the Theta and Omega Functions 
was Originally written as an introduction to the long- 
expected ‘Tables of the © Functions.” It may be 
regarded as an advanced work on elliptic functions, in 
which the arithmetical treatment is given the prominent 
place. The theory of the transformation, and in parti- 
cular of the modular equations and the associated curves, 
is exhibited with remarkable elegance. 

Everywhere the treatment is characterised by extreme 
rigour. In fact, the subject matter, dealt with in these 
volumes, leads to work of so recondite a nature that only 
an investigator to whomany slurring over of difficulty, 
or exceptional case is absolutely repulsive, can cxpect 
to make a real advance. Those who look chiefly to 
results, and do-not care to know the precise circum- 
stances under which they exist, may be warned off the 
monument to Prof. Smith’s’ genius which is given to the 
world in these pages. 

On two principal occasions Prof. Smith found oppor- 
tunity to place his views on mathematics in general before 
the scientific world. We have the valecictory address to 
the London Mathematical Society, delivered in the year 
1876, on his retiring from the office of president. He 
| took as his text some ‘comparatively neglected regions 
of pure mathematics”; and now, after an interval of 
eighteen years, it is a matter of great interest to re-survey 
the ground and estimate the advances that have been 
In the theory of numbers, then as always the 
subject of his predilection, he called attention to the 


jstate of knowledge with respect to (1) the theory of 


homogeneous forms; (2) the theory of congruences; 
(3) the determination of the mean or asymptotic values 
of arithmetical functions. With respect to, quadratic 
forms of four or more indcterminates, he referred to the 
fundamental theorem of M. Hermite concerning the 
finiteness of the number of non-equivalent classes of 
forms having integral coefficients and a given dis- 
criminant ; and to the researches of Zolokoreff and 
Korkine on the minima of positive quadratic forms. 
In a foot-note also he referred to his own great work 
“On the Orders and Genera of Quadratic Forms con- 
taining more than Three Indeterminates.” These 
three papers mark the extent to which the inquiry 
had been pushed at that time. The latter is much 
the most important, and, so far as 1 know, but 
little further progress in the same direction has 
since been made. In the theory of congruences an 
important advance has been made by G. T. Bennett, in a 
paper published in the Ph’. Trans. R S. vol. 184A. The 
investigation is ‘ On the Residues of Powers of Numbers 
for any Composite Modulus, Real or Complex.” Re- 
marking that primitive roots exist only when the modulus 
is a power of an uneven prime or the double of a power 
of an uneven prime, and that a primitive root may be 
said to “generate” by its powers the complete set of 
residues, Bennett exhibits the mode of formation, and the 
relations connecting, the most general set of numbers 
capable of generating the (7) numbers which are prime 
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to any composite modulus z, and extends his results to 
complex numbers. 

Prof. Smith gave an historical “account of our know- 
ledge of the series of prime numbers. Prof. Sylvester 
has made a considerable contraction of Tchébychet’s 
limits, and has established important general principles 
in connection therewith. 

Passing on to the discussion of the transcendency of ¢ 
and 7, it may be noted that since the address was de- 
livered (in fact, six years subsequently) the question has 
been triumphantly set at rest for ever by the labours of 
Hermite and Lindemann. The former established the 
transcendency of ¢, and the latter, standing on the 
shoulders of the former, demonstrated the transcendency 
of a. Lindemann’s proof shows that 7 cannot be the 
root of any algebraic equation, and marks a distinct 
epoch in the history of mathematical science. The 
death-blow was thus given to the circle squarers in 1882 
(Math. Ann, vol. xx.). Quite recently extraordinarily 
simple proofs of the transcendency of both numbers have 
been given by Hilbert. Prof. Smith noted and lamented 
the want of advanced treatises in English on various 
branches of pure mathematics. Our position to-day in 
this respect exhibits a marked improvement. On 
differentia] equations, theory of functions, integral cal- 
culus, theory of numbers,important works by English 
and American authors have been published, and certain 
eminent mathematicians are known to be engaged in 
the preparation of advanced works, which will shortly 
appear and further fill in the gaps. 

Prior to the above, in 1873, was delivered the address 
to the Mathematical and Physical Section of the British 
Association. Remarking on the recent appearance of 
Maxwell's “ Electricity,” he observes: “1t must be con- 
sidered fortunate for the mathematicians that such a vast 
field of research in the application of mathematics to 
physical inquiries should be thrown open to them at the 
very time when the scientific interest in the old 
mathematical astronomy has for the moment flagged, 
and when the very name of physical astronomy, so long 
appropriated to the mathematical development of 
the theory of gravitation, appears likely to be 
handed over to that wonderful series of discoveries 
which have already taught us so much concern- 
ing the physical constitution of the heavenly bodies 
themselves.” Mathematical astronomy to-day, it may be 
said, no longer flags. Thanks to the work of Hill, 
Poincaré, and Gylden, the subject has received a new 
impulse, and the world of science watches with intense 
interest the process of its evolution under the powerful 
hands of these mathematicians. 

Prof. Smith had much at heart the organisation of 
scientific education as influencing the supply of scientific 
men, He asserts the importance of assigning to physics 
a very prominent place in education. He gives as his 
opinion that from the sciences of observatioa the student 
“vets that education of the senses which is after all so 
important, and which a purely grammatical and literary 
education so wholly fails to give.” These are weighty 
words when we consider the all-round attainments of 
their author, and that he was, in particular, a classical 
scholar of the first rank. The effect of these volumes on 


the progress of research is sare to be coasiderable. A 
student will have before him work whose style has never 
been s:rpissed, aad demonstrations which are absolutely 
rizorogs. [a the latter respect Gauss work seems to 

have leit a lasting impression upon his mind. 
I conclude by quoting the noble words from the 
British Association address :— 
“But in science sophistry is impossible; science 
knows no love of paradox; science has no skill to make 
the worse appear the better reason ; science visits with a 
not long-deferred exposure all our fondness tor pre- 
conceived opinions, all our partiality for views that we 
have ourselves maintained, and thus teaches the two 
best lessons that can well be taught—on the one hand 
the love of truth, and on the other sobriety and watchful- 
ness in the use of the understanding.” 
P. A. MAcMAHON. 


ABSTRACT GEOMETRY. 


Grundziuge der Geometric von mehreren Dintenstonen und 
mehreren cirten sradliniger Etnhetten tn elententarer 
Foomentucckell, ‘Non Guiseppe Veronese. (Leipzig: 
Teubner, 1894.) 

\ ODERN speculations on the Foundations of Geo- 

+ metry have raised the question of the character 

of Geometry as a science, and the question has been 

answered in different ways. Some writers have held 
that our space-intuition is an absolute guarantee of the 
truth of geometrical axioms; others have treated 

Geometry as a science of observation and experience, 

whose results accordingly are liable to the same kind and 

degree of inexactness as any other Physical Science. 

If either of these answers were correct, the!method of 

Geometry would seem to require revision. The method 

is to deduce the properties of figures by logical processes 

irom definitions and a few propositions (\xioms) assumed 
in advance. But if space-intuition were a sufticient 
guarantee for the truth of the Axioms, it would seem to 
serve equally well for a guarantee of the truth of ‘many 
of the Vropasitions, and there would appear to be no 
good reason for assuming as few as possible and deduc- 

ing the rest. If, again, Geometry is to be purely a 

Natural Science, there would be simplicity in proving 

its propositions by the help of well-made constructions 

and good instruments of measurement. There seems to 
be room for a third view of Geometry as an abstract 
formal science to which the method always known as 

geometrical would be proper and natural. In such a 

view abstraction might be made of all space-intuition, 

and there would remain a body of logical truths in which 
the Axioms would occupy the place af Definitions or 
well-detined Hlypotheses. The science would be ‘at the 
sine tine founded upon intuition and independent of 
intuition, If its Vefinitions and Hypotheses are never 
in contradiction with themselves, or with each other, or 
with our space-intuition, then will its conclusions always 
be veritied within the lumits of exactness that belony to 
observation. I[t will be a formal science ready for prac- 
tical applications. 

The theory of Abstract Geometry in the sense just 
ribed is the subject-matter of Vrof. Veronese's 

e Ile lays down in his Preface the nature of 
Geometrical .Axioms as the simplest truths of space: 
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intuition; he deseribes the character of a system of 
Axioms in that they must be independent. as few 

possible. and yet sufficient for the establishment of tl 
properties of figures without tacit assumption of ot 
axioms. No definition or axiom is satisfactory w 


thing to be afterwards deduced. Any geometrical fi 
regarded as existing in the space of intuition may b 
placed by a well-defined mental object or “ Form, 
the sense of the word fully described in the Introduce 
The geometrical axioms are replaced by hypoth 
serving to discriminate among possible forms or passil 
formal] relations. Intuition is taken as a guide to tl 
choice of hypotheses. The distinction is drawn betw 
Abstract Geometry and its practical applications, 
it is pointed out that there may be axioms of great i 


the former: such axiomis are that the space of intuitioy 
is the Euclidean space form, and that the space 
intuition has three dimensions. For our author all co 
ceivable space forms are in theory equally admiss 
and the number of dimensions of space is unlimited. 
The straight line, the plane, space of three or # dimen 
sions, are all regarded as existing in the General Sp 


Algebraic processes. «Apparently this method has no 
previously been applied to the discussion of space oi 
more than three dimensions. j 
A reader who approached Prof. \cronese’s book in 
hope of finding a logical development in purely G 
metrical form of the theories of the nan-Euclidean G 
metry would be disappointed, for the work is througho! 
subordinated to the Euclidean system; nor wauld 
reader be better satisfied if he sought merely for 
logical establishinent of the Euclidean system, for it 
throughout treated as a limit included in a more gene 
possible system. It is well known that the Euclid 
Geometry is the limiting form between the Hyperb 
and Elliptic Geometries, and this is the case whateve 
nore particular character we attribute to either of th 
Geometries. Hyperbolic Geometries differ with the form 
chosen for the * Absolute,” there are two Elliptic Gee 
metries according as two straight lines have one o 
common points. All these systems have Euclid’s sys 
as a limit. In the elements of an Abstract Geome 
developed in an orderly way we shall be presented t 
after time with a choice of hypotheses. Our choi 
any time will determine to some extent the space fort 
which we treat. Uur series of hypotheses will limit 
to a particular space form. If one of our hypothes 
the existence of straight lines, we shall come upon 
Euclidean system or a non-lcuclidean system having 
I-uchdean as its limit. We may state at once that P 
Veronese’s hypotheses lead him to a system which, 
absolute sense, is the so-called Spherical Geometry, 
distinguished from the Elliptic Geometry proper. 
cording to this system two straight lines cut in 
“ opposite ’ points, and the length between opposite poin 
is constant. This, however, is only true in an “ abso 
sense,” the length in question being actually infinite t 
comparison with any perceivable length treated as @ 
unit. The doctrine of the “actually infinite” is tha 
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laid down in the Introduction. The artifice of using two 
units, the finite or Euclid’s unit, and the infinitely great 
or Riemann’s unit, is an essential part of the theory, and 
is referred to in the title of the book. 

Let us now look a little more closely at the abstract 
development of Geometry as treated by Prof. Veronese. 
Such notions as “point” and “line” are suggested by 
simple intuitions; abstractly considered what are they ? 
The point is simply the fundamental element of geo- 
metrical forms. It an axiom that there are dif- 
ferent points, but all points are identical. <A straight 
line is a continuous point-system of one dimension, 
identical in the position of its parts, and determined by 
two of its points. Here it is to be observed that the 
straight line is not necessarily determined by ay two of 
its points. It isan axiom that any point on the line and 
any point off the line determine oniy a single straight 
line. Hence if there are two or more points on a straight 
line by which it is not determined, any straight line 
through one goes through all. So far the Euclidean and 
non-Enclidean systems are not in any way discriminated. 
The choice of a system, excluding the Hyperbolic Geo- 
metry, is made by means of an hypothesis concerning 
different units. Let straight lines be drawn from a point, 
and any length in one of them chosenas a mnit. On 
each of them there will be a ‘range of the scale” with 
that line as unit, and, as in the Introduction, there will be 
points outside the range of the scale. The points within 
the range of the scale form the finite domain about the 
point. The points at an actually infinite distance of the 
first order form the domain of the infinitely great of the 
first order. There can thus be a number of domains of 
Infinitely great or infinitely small order of the space 
about a point. Suppose a point A taken on a straight 
line, and a point R outside it, and let the distance between 
them be chosen asa unit. Then if we jain Rtoa point 
B on the line at a finite distance from A, the lines R B, 
ATare ditferent relatively to the unit; if the distance 
AB is infinitely great in comparison with A R, they coin- 
cide relatively to the unit. The hypothesis which excludes 
the Hyperbolic Geometry is that two straight lines going 
from a point which in any domain are different relatively 
to the unit of that domain will not in any other domain 
coincide relatively to the unit of that domain, and it is 
proved that, on this hypothesis, two straight lines joining 
a point R to points at infinity in opposite directions on a 
line A B tie in the same straight line through R. 

«A point-system, detined as a straight line is defined, 
may be closed or open. 
from one point, and going through the system continu- 
ously in one direction, the point of starting will be ulti- 
mately arrived at ; inthe latter it will never be arrived 
at. Ifwe assume the straight line open, and make the 
hypothesis just now described to exclude the Il yperbolic 
Geometry, we shall come to an absolute Euclidean 
Geometry. If we assume the straight line closed, but its 
entire length actually infinite in comparison with a per- 
ceivable unit, we shall come to a Spherical or Elliptic 
Geometry which coincides with the Euclidean in the 
domain of the perceivable unit about any point. This is 
the assumption chosen by Prof. Veronese. [ut there is 
stilla choice open between the Spherical and the pro- 
perly Elliptic Form. As mentioned above, the former 
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is chosen by means of the hypothesis that a straight line 
contains pairs of points by which it is not determined. 
This hypothesis is adopted to avoid the kind of compli- 
cation which occurs in the Elliptic Geometry, and which 
may be associated with the statement that the plane of 
the Elliptic Geometry is “unifacial ” in the sense in which 
that word is used in Geometry of Position; but it is pointed 
out that for the purpose of obtaining a system including 
Euclid’s as a limit, the hypothesis is a pure convention. 

We have described the foundations of Prof. Veronese’s 
system at considerable length, because it is by these 
that his system must be judged. For the subsequent 
developments_it will be almost sufficient to say that they 
are clear and orderly, and, in places, very interesting. 
The construction of the plane by means of a pencil of 
rays meeting a straight line, leadsto the essential pro- 
perties of the plane and of plane figures. The like 
method by means of the “star” of rays from a point out- 
side a plane to points on the plane, leads to the proper- 
ties of figures in space of three dimensions. The word 
Star (Stern) is introduced in place of the older Sheaf of 
rays (Strahlen-Bindz/). The construction of space of 
four dimensions is made by means of a star of rays from 
a point outside a space of three dimensions to the points 
within it, and so on for a space of any number of 
dimensions. <Abstractly considered there cannot be in 
the nature of the case any restriction of Geometric 
Forms to space of three dimensions, <All the forms— 
the straight line, plane, &c.—are treated firstas Euclidean 
and afterwards as ‘“‘complete” in the sense of the 
Spherical Geometry above described. The Euclidean 
farms first considered are regarded as the parts of the 
complete forms in the domain of the perceivable unit. 

The use of more than one unit precludes the applica- 
tion to geometric magnitude of the axiom V of Archi- 
medes; but there is another principle which has fre- 
quently been supposed to lie at the basis of Geometry with 
which our author also dispenses, we refer to the Prin- 
ciple of Superposition, or Motion without Deformation. 
He points out that, although this principle has been very 
extensively used as the test of equality, it yet involves In 
its statement the notion of equality, albeit in a limited 
form, and, as a test of equality, it is thus without mean- 
ing in an abstract sense. ly placing the notion of equality 
of geometric magnitudes, or, as he says, identity of 
figures, on a different footing, he 1s enabled to prove the 
equality of congruent and symmetric figures, and to 
establish the idea of motion without deformation by 
means of continuous systems of identical figures. 

The reader will see that the purpose of the book is not 
didactic, but the author hopes to produce a book adapted 
for learners, founded on the principles laid down, but 
limited to the Euclidean domain of a single unit. We 
shall look forward with much interest to its appearance, 
The indictment of Euclid is perhaps not yet complete, as 
almost every advance in Geometry throws light on some 
weakness in his logic, or defect in his method ; but it is 
not too much to say that no well-reasoned didactic 
treatise on Elementary Geometry has yet appeared. In 
the meantime those who have studied the subject in the 
existing defective works will do well to clear their ideas 
by reading at least some parts of Prof. Veronese’s, 

By JB, isl; Ike 


THREE GREAT EMPIRES. 

Primitive Crotits tons ; or, Outlines of the History of 
the Ownership tn Archate Communities. By ¥:. J. 
Simcox. Two vols. (London: Swan Sonnenschein 
and Co., 184.) 

HE two stout volumes which represent the work 
before us cover so wide a field, that itis practically 
impossible to enter into any detailed criticism of their 
contents. <All that it is possible to do within the limits of 

a review is to give a summary of the facts and arguments 

which they contain, and to remark in general terms on 

the views of the authoress. 

Beginning in chronological order, Miss Simcox opens 
with a description of the civilisation of anctent Egypt. 
and no plainer evidence can be afforded of the great 
strides which have of late been made in Egyptology 
than that which is supplied by her book. Until quite 
nindern times Herodotus may be said to have been the 
chief authority on Egyptian history ; but the recent ex- 
cayations, and the increased and increasing power which 
tie key of the hicroglyphics has placed in our hands, has 
opened a new and wide knowledge of much that relates 
to ancient Ezypt. One primary point on which Miss 
Simcox dwells has yet to be proved to demonstration. 
This is the question—whence and by what route or routes 
the earliest Egyptians reached the banks of the Nile? It 
is generally admitted that they were immigrants from 
Asia, and three roads leading to the land of the 
Pharaohs were therefore open to them. Some have sup- 
posed that, having wandered to the south of Arabia, they 
crossed into Egypt inthe neighbourhood of the Straits of 
Bab-el-Mandeb; others hold that the route across the 
Ked Sea to Kosseir was the one which they followed ; and 
yet others are of opinion that they crossed by the Isthmus 
of Suez. Against this last route there is much to be said; 
but one fact which Miss Simcox mentions appears to 
give itsone support. As has lately been shown by Dr. 
‘Terrien de Ia Couperie, the Chinese word for ** north” 
originally signified nothing more nor less than “ back,” 
and the name of the “south,” ‘“‘the front.” In the case 
of the Chinese these terms are peculiarly appropriate, 
since having entered the country of their adoption from 
the narth, that point of the compass would be at their 
bic’s, with the south fronting them. The carly Egvptians, 
Miss Simcox tells us, applied precisely the same terms, 
“back «and ‘‘front,’ to Lower and Upper Egypt, and 
these expressions would, at first sight, lend colour to the 
theory that the Egyptians, like the Chinese, entered the 
new country from the north. It is possible that some 
fresh discavery nay throw a new light on this problem, 
and until it does we must be content to possess our souls 
in patience. 

We may say at once that Miss Simcovx’s book is ex- 
tremely interesting. The facts are marshalled in gaod 
order, and her literary style is clear and graphic. The 
portion of her work which will probably attract the greatest 
share of attention is that in which she draws camparisans 
between the early histories of Egypt and China. Many 
of the details of Egyptian history in the earliest times 
find parallels among the primitive Chinese States. The 
hereditary princes of Egypt find their counterparts in the 
feudal princes of China : while the bnok of Kaquimna and 
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the lessons of Ptah-hotep remind one irresistibly, bot! 
in matter and manner, of the Chinese classics. Bo 
aD 
in both high offices were open to all,and the voice of the 
people was in matters of administration the ultima 
court of appeal. These and many other points of agree 
ment are dwelt upon by Miss Simcox at some length j 
while, at the same time, she has reproduced from the 
pages of Maspero, Lepsius, Erman, Birch, Eisenlohr, 
Griffith, and others, a full and graphic account of thie 
manners and customs of the ancient dwellers by the Nil 
The civilisation of Babylonia follows after that of Egypt, — 
and much that the authoress says about it points in- 
evitably to a close connection between the two empires. 
As yet we are not ina position to say which is the 
earliest ; and this is another point upon which itis neces: 
sary to suspend one’s judgment. Comparatively little at 
present is known of that great centre of culture in Baby- 
lonia. And it may be, as Miss Simcox seems to tmply, 
thatthe primitive civilisations all sprang from a common 
nursery between Khotan on the east and the sources of 
the Karun on the west. So far as China is concerned, 
we have preserved in the literature of the country far 
fuller and more complete information, and Miss Simeol 
has therefore been able to fill a whole volume with matters 
pertaining to the people of the Flowery Land. Of course, 
all her information is second-hand, and, fortunately. she 
has for the most part consulted trustworthy authorities. 
So much, however, cannot be said of some few of the 
works from which she occasionally quotes, and the result 
is that the picture she draws is on some points mor 
ideal than real. She has taken the Chinese too much 
their own estimate, and has accepted their high-soundin 
professions as representing solid verities, In this wa 
she has succeeded in throwing a couleur de rose over 
everything Celestial. \ 
According to her, the people are everywhere well-to di 
justice is evenly administered, honesty prevails, duel 
tion is universal, and even girls up to a certain age 
enjoy the same educational privileges as their brothers. 
A practical acquaintance with the country makes large 
inroads on these deductions. To anyone who has passed 
beyond the neighbourhoods of the treaty ports into the 
interior, it is manifest that the great bulk of the people 
live perpetually on the verge of starvation. The lea 
failure of crops or disturbance of trade produces wide 
spread misery and destitution, and the want of inter- 
communication, which Miss Simcox does not regard as 
scrious, is consequently one of the most pressing needs 
of the empire, ‘The administration of justice is an op 
shame, :ind the provision, of which Miss Simcox approve 
by which criminals are compelled to confess their guilt 
before punishment can be inflicted upan them, is pro | 
ductive of great cruelty and flagrant wrong. As to 
education, it has recently been officially stated by tl 
Commissioner of Imperial Customs at Chefoo, that in the | 
surrounding province—the province of Confucius and ~ 
Mencius--only about 30 per cent. of the men can read 1 
and write; “of these, 2 per cent. can compose well, 
§ per cent. fairly well, and to per cent. conduct com- 
mercial correspondence, while the knowledge of the 
remaining 10 per cent. is very slight. Of the women,4 
very few, belonging to the richest families perhaps 509 
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in the whole province), can read and write a little, but 
the number of those who can even read at all is small, 
being, if anything, over-estimated at 1 in 1000.” 

In a work dealing with such wide and far-reaching 
subjects, it is quite impossible that an author should not 
occasionally be led astray. Truth compels us to admit 
that Miss Simcox is not an exception to this rule, but 
she has yet succeeded in producing an extremely interest- 
ing and able work, and one which sums up with clearness 
the current knowledge we possess of the civilisations of 
these three great empires. 


OUR BOOK SHELF. 


Celestial Objects for Common Telescopes. Vol, il. By 
the late Rev. T. W. Webb. Fifth edition. Revised 
and enlarged bythe Rev. T. E. Espin, M.A. F.RA.S. 
Pp. 280. (London : Longmans, Green, and Co., 1894.) 


WE have already noticed (NATURE, vol. xlix. p. 339) 
the first volume of this edition of Webb’s famous 
“Celestial Objects.” The volume under review com- 
pletes the work. All astronomers are familiar with this 
guide to the starry heavens, and most are agreed in 
thinking that the preparation of a new edition could not 
have been placed in better hands than Mr. Espin’s. It 
is always a risky proceeding to put new wine into old 
bottles, nevertheless, in the case before us, an analogous 
task has been successfully accomplished. Substantial 
additions have been made in the new volume. All 
double stars having primaries above magnitude 6°5, and 
distances less than twenty seconds of arc, have been in- 
cluded. After lists of the binary and double stars in 
each constellation stars with remarkable spectra are 
placed. With the latter are arranged variable stars, and 
then follow the positions and descriptions of conspicuous 
nebulie and clusters. Altogether the volume contains the 
places of 2272 double stars, 629 stars with remarkable 
spectra, and 276 nebulie; a total of 3177 objects. The 
Right Ascensions and Declinations have been brought 
up to 1900, 

It is almost unnecessary to commend the book to 
practical astronomers, for they are all acquainted with 
its merits. Certainly no possessor of a workable 
telescope can dispense with this trustworthy guide to 
celestial sights. 


Ponds and Rock-Pools, with Hints on Collecting jor,and 
the Management of, the Micro-Aquartum. By Heniy 
Scherren. (London: The Religious Tract Society, 


1894.) 


THE chapters of this little book appeared originally in 
the Leisure Hour, but have been, we are told, ‘ consider- 
ably enlarged and very carefully revised.” The work is 
divided into six chapters, devoted respectively to the 
subjects of “Pond and Rock-Pool Hunting,’ ‘* The 
jeginnings of Life,’ “Sponges and Stinging -\nimats,” 
“Worms,” “ Starfish, Anthropods, and Molluscs,” and 
“The Micro-Aquarium.” The author has a pleasant, 
straightforward style, and has avoided as far as possible 
the use of high-sounding names and language calculated 
to deter his unscientific readers from taking up the study 
of the contents of “ Ponds and Rock-Pools.” His task 
has been inade considerably easier by the insertion in 
the text of some sixty-six very creditable figures, and he 
has produced a book full of helpful hints to the young 
collector, and one which should, we think, have the effect 
of causing many to strive to know more about the hidden 
beauties of nature. The general get-up of the book is 
everything that could be wished. 
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Newfoundland as tt és in 894: A Handbook and 
Tourists Gutde. By Rev. M. Harvey, LL.D., 


F.R.S.C. (London: Kegan Paul, 1894) 


Tuts book does not require a lengthy notice in these 
columns, being interesting more from a commercial 
than a scientific point of view. The author, who 
has lived for more than forty years in the colony, 
ig evidently quite an enthusiastic lover of Newfoundland, 


-and has written this handy volume for the purpose of 


making the country better known, and attracting to it 
the attention which it deserves, and which the author 
considers it has failed to receive in the past. Mr. 
Harvey has certainly done his best to alter this condition 
of things, and has brought together in a readable form a 
great deal of information respecting the physiography and 
topography of the island, its road» and ratlways, agricul- 
tural resources and forest wealth, minerals, fisheries, 
characteristics of the people, and other facts likely to be 
of service to the intending visitor or settler. 


ee 
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[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejecte! 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


The Logic of Weismannism. 


Some time ago, when ] read an account of Prof. Weismann’s 
experiment on the larve of blow-tlies, as described in his 
Romanes lecture, a criticism of it ocentied to me, which I have 
recently communicated to Mr. [ierbert Spencer. This was 
that in the experiment the quantity of food (flesh) was dimin- 
ished, while the nature cf it remained the same ; whereas in the 
case of bees it is well known that the difference Letween the 
food of the worker larva: and the royal larvz is one cf quality, 
not of quantity. The royal food is pollen, and is highly nitro- 
zenous, while the food of the worker larva is chietly honev. 
In the case of Termites, Grassi has found that the fertile indi- 
viduals are fed during developmen: on the secretion of the 
salivary glands of other individuals, while the sterile forms are 
supplied only with macerated wood-dust, 

But I was not aware, until £ procured the printed version of 
the lecture, that Weismann had actually mentioned facts proving 
the importance of nitrogenous food in relation to the repro- 
ductive organs of the blow-fly. lle seems serenely unconscious 
that these facts, mentioned in the notes to his lecture, entirely 
neutralise the force of his argument in the text. In note tL 
he states that his blow-flies when abundantly fed on carrots and 
sugar, laid no eggs for more than a month, but as soon as meat 
was supplied they sucked it greedily, and laid a great number 
of eggs a week afterwards. In later experiments, when the thes 


“were fed from the first with sugar and meat juice, the depasition 


of eggs commenced ten days alter the melamorphosis. Weis- 
mann infers that rich food 1s necessary in the imago stage if the 
egg-cells are to ripen, and adds that in the case of bees the 
queen lays eggs hecause supplied with nitrogenous food in the 
imago state, while the workers are paorly fed. These remark- 
able facts cancerning the relation between egg-laying and niutro- 
genous food in the adult Llow-ly strongly suggest that if tbe 
larvee were deprived of nitrogenous food during development, 
the ovaries would not he perfectly developed. 

Weismann contends that the bee has the specific property of 
responding to imperfeet nutrition in the larval state by the im- 
perfect development of the ovaries. -\s proof of this, he states 
that blow-fly maggots occasionally starved, but fel ex- 
elusively on meat like those which were not starved, laid normal 
eggs ia normal abundance, and were only smaller in size. The 
evidence is quite irrelevant. The point is that the larva of the 
worker-bee is supplied with a non-nitrogenous cliet, that of the 
queen bee with one highly nitrogenous. What is required is 
evidence that the larva of the blow-fly can fully develop its 
ovaries when deprived of nitrogenous food, Instead of this, 
Weismann supplies the information that the hlow-tly when 
reared on a restricted quantity of nitrogenous fool, can lay 
eggs if further fed with proteids in the imago staye, but if 


dezrived of proteids in the imazo staze it lays nd egzs. OF the 
anatomical coadition of the reproductive organs in th? thes 
expertmenta'ly reared no evidence is vonchsafed. 

Plymoavh, September 15. J. T. Cunxixsttam. 


‘Darwinism is not Evojution.” 


I was very much struck—having heard the aimirable reply 
which Fr f. Iluxley gave to Lord Salisbury on the evening of 
August *—% find a passage in ‘‘ Darwin’s Life and Letters” 
(vol, iu. y. 13 whichisthe exact counterpart of the chief point in 
IIuxley’s retor:. Darwin writes to Lyell (March 12, 1863): ‘1 
must feel convinced that at times . . . you have as completely 
given up belief in immutability of specific forms as 1 have 
done... . The more 1 work the more satisfied ] become 
with variation and natural selection, but that part of the case I 
look at as less important, though more interesting to me 
personally.” 

twas whispered in Oxford that Iluxley had spoken of 
Ttarwinism rather lightly in ccmparison with evolution. ‘The 
above-quo'ed passage shows that even in this respect Darwin 
himself had set the example. 

I have reason to believe that these illustrious examples will 
not be very generally followed. abs ile Se ITE 

Uniecht, september 11. 


Extraordinary Phenomencn. 


Havixe recently had before me your number of the 6th inst.’ 
1 feel very desirous to bring under your notice, for insertion in 
your journal, the description of a most extraordinary and 
singular phenomenon as was observel by me at Llanberis, 
N. Wales, on Sunday, August 26 last, about 10.30 p.m. ; 
especially as 1 perccive that the time of my observation 
coincides precisely with the time recorded in that number by 
John W. Earle, at Gloucester, describing his observation of a 
remarkable meteor which he discovered. 

I was outside the hotel in Lilanberis at 10.30 p.m, admiring 
the lustre of the stars—for it was a cloudless night—when, 
gazing upwards into the region of Cassiopeia, ] was startled by 
a sudden flish from a brilliant effulgence of white light situated 
proximately to the two stars of greatest magnitude in that con- 
stellation, which immediately resulved itself into a clearly de- 
fined disc, about three times the diameter of Jupiter. After a 
brief interval I observed a body of brilliant orange colour dis- 
charged from the disc, which was projected directly towards 
Verseus, This body assumed a form resembling an elongated 
flatfish, but terminating in a point, the disc forming a nucleus 
to the apparition, which wa, marvellous to behold 5 but tis 
visibility proved to be only of short duration, for the white 
disc, or nucleus, suddenly disappeared, leaving the orange- 
coloured mass quiescent for about half a minute, and then I saw 
ut fade away gradually, and it vanished out of my sight. 

The appearance of this strange body did not occupy more 
than five minutes of time ; its dimensions in length | estimatect 
was about fifteen degrees of arc. I likewise noticed an 
importar{ fact—that it evidenced no motivn in space. 

During my professional career, including Arctic and Equatorial 
Services, a great part was spent in nightly waichings, in which 
all sorts of incteoric phenoena came under my notice, yet | 
never beheld one which manifested such marked singularity and 
distinctiveness combined. 1 could only regret that no one wa» 
at hand ty atticm what 1 saw. 

With reference to the meteor observed by John W. Larle in 
Ursa Maoor, ] wish to mention that a building exclude! that 
constellaion from my sight, therefore it establishes a very 
interesting an} imporlant fact that these two extraordinary 
phenomena, one in Ursa Major, the other in Cassiopeia, were 

® disunctly mn tuked by two observers so remote trom cach 
other at the very same moment. 
RASMtS OMMANNIY, Admiral. 

2) Connanght Square, W., Seplember 24. 


‘Aurelia aurita 


At the Vlymouth Laboratory, in July last, 1 examine! 383 
adult specimens of Aioedea anrefa, and found eght specimeus 
(2oSyercen’ showing a numerical variation wi the generative 
sacs anid buccal arms. 

(ine *pecimen with 3 generative sacs, 3 buccal arn, anl 
g tentacale cysts, 
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Three specimens with 3 generative sacs, 1 


[SerTember 


3 buccal arms, and each one has traces of a fourth pene 
live sac and a fourth arm. Two have $_ tentaculocy 
and one has 10 tentaculocysts. One specimen 
5 generative sacs, 5 buccal arms, and § tentaculocysts. Th 
specimens with 6 generative sacs, 6 buccal arms; two h: 
1{ tentaculocysts, and one has 12 tentaculocysts. § 
specimens with the normal number of buccal arms and gen 
live sacs show a variation in the size and shape of the sae 
There appears to exist a correlation between the generat 
sacs and buccal arms, but the tentaculocysts vary in 
pendently of the other organs. 
I found $7 specimens (22°S percent.) showing a variation i 
the number of tentaculocysts. Twenty specimens possess } 
than the normal number, and the remainder show an exce 
Yhe range of variation extends from 6 ta 15 tentacnlocysts, 
Epwakp T. Browne, 

University College, London, September 15. 


Science in the Medical Schools. 


In the issue of NATURE of September 20, 1 notice 
table of the scientific classes which are to be given in 
medical schools of Great Britain during the session 1$94- 
In this table J find that the subject of ‘‘biolagy or zoology 
is indicated by a cross (x) as being tanght in all 
medical schools of Scotland with the exception of 1 
University of Aberdeen. You will, doubtless, allow me 10 
point out that in this matter .\berdeen is in precisely the same 
position as Edinburgh and Glasgow. <A course of zoology 
delivered in the University of Aberdeen in the winter sessio! 
and a second course in the summer session, and there is, i 
addition, a course of practical zoology. 

University, Aberdeen, Tl. ALLEYNE NICHOLSON. 


THE RESISTANCE .1GHINST A SOR 
MOVING THROUGH A FLUID, 


Sis [be doctrine that “ discontinuity,” that is ta say 

finite ditference of velocity on two sides of a 
surface in a fluid, would be produced if an inviscid ine 
compressible fltid were caused to flow past a sharp edge 
of a rigid solid wth no cucant space between fluid and 
solid was, | believe, first given by Stokes io 1847.) 

It is inconsisteot with the now well-known dynamic 4 
theorem that an incompressible inviscid luid initially at 
rest. and set in motion by pressure applied to 
boundary, acquires fe unique distribution of moti 
throughout its mass, of which the kinetic energy is less 
than that of any other motion of the fluid with the sa 
motion of its boundary. 

$2. The reason assigned for the formation of a surfa 
of finite slip between fluid and fluid was the inhnt 
great velocity of the tluid af the edge, and the car 
sponding negative-iniinite pressure, implied by th 
unique solution, waless the flutd ts allowed to separ 
thself from contact with the solid. Vhis an inviscid t 
compressible tluid certainly would do, unless the pressur 
of the Nuid were infinitely great everywhere except at t 
edge. In nature the teodency to very great negat 
pressure arising from greatness of velocity of a tht 
owing round a corner is always obviated by each 
of three defalcations from our ideal :— 

(1) Viscosity of the fluid, preventing the exceedi 
greatness of the velocity. 

11.) Compressibility of the tluid. , 
111.) Yielding-ness of the outer boundary of the fluid 

§ 3. Defalcation 1.) is in many practical eases largely 
operative when air is the fluid ; but (11) is also largely 
operative in some very interesting cases, such as t 
a Arstling of a strong wind blowing round a sharp cor 
or through a chink ; the blowing against the sharp ed 
in the embouchure of an organ-pipe, and in the mouth: 


1 Collectud Mapers,” voli pp. gto, Set. 
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piece of a flageolet or of a small “ whistle” ; and the 
blowing across the end of a tube ora hole in the side 
of a tube, to cause a key or a flute to sound. 

§ 4. Defalcation [11.) is largely operative, and (II. 
but little, in many practical cases of most common 
occurrence in the flow of water. It is probable that 
much of the foam seen near the sides and in the wake 
of ascrew steamer going at a high speed throngh glassy- 
calm water, is due to ‘‘vacuum” behind edges and 
roughnesses causing dissolved air to be extracted from 
the water. A stiff circular disc of 10-inch diameter, 
and 1 10 of an inch thick in its middle, shaped truly to 
the figure of an oblate ellipsoid of revolution would 
cause a vacuum! to be formed all round its edge, if 
moved at even so small a velocity as 1 foot per second 
under water of any depth less than 63 feet; if water 
were inviscid: and at greater depths the motion would, 
on the same supposition, be wholly continuous, with no 
vacuum, and would be exactly in accordance with the 
unique minimum energy solution.? 

While the velocity of the fluid across the equator is 
63'7 feet per second, the velocity across each of the two 
parallel circles whose radii are 4°218 inches (the radius 
of the equator being 5 inches) is only 1 foot per second. 

§ 5. The exceedingly rapid change of shape of the 
fluid flowing across the equatorial zone between these 
circles, with velocity at the surface augmenting from 
I foot per second to 63 feet per second in advancing over 
a distance of less than ‘85 of an inch of the surface from 
one of the small circles to the equator, and diminishing 
again from 63 to 1 from the equator to the other parallel, 
in a small fraction of asecond of time would, if the fluid 
is water or any other real liquid, give rise, through vis- 
cosity, to forces greatly diminishing the maximum velocity, 
and causing, through fluid pressure, the motion of the 
water to difter greatly from that of the minimum-energy 
solution, not only near the equator, or in its wake, or over 
the rear side of the disk; but over all the front side alse, 
though no doubt much more on the rear side and in the 
wake, than on the front side, and in the fluid before it. 

The viscosity would also. at less depths than 63 feet, 
have great effect in keeping down the maximum velocity ; 
and it is possible that even at 10 or 20 feet a greater 
velocity than 1 foot per secend might be required to make 
vacuum round the equator of our disc of 10 inches diameter 
and the .,),5 of am inch radius of curvature which its 
elliptic meridiana! section gives it. Hut it seems quite 
certain that there must be much forming of vacuum, and 
consequent extraction of air and rising of bubbles, to 
the surface, from the somewhat sharp corners, and rough- 
nesses, of iron, in the hull of an ordinary iron sailing 
ship or steamer, going through the water at twelve knots 
(that is, 20 ft. per second). KELVIN, 


(To be continued.) 


(Correction on previous short article, “Towards the 
Efficiency of Sails, &c.” In Jast line but two, for 27 
substitute 4. In last line but one, delete 4, and for § 


substitute 32.] 


1 Single word to denote space vacated by water. 
= From the elementary hydrokinetics of the motion of an ellipsoid through 
an inviscid incompressible fluid, originated by Green, who first gave the solu- 
tion for the case of translational motion of the ellipsoid, we know thar, if @ 
denoting the angle between the axis of an oblate ellipsvid of revolution, of 
which the equatorial and polar areas are a, 4, the velocity of the tuid Howing 
over this pout of the surface is 
(a2 — [2)V sin a 
ae sin-¥ (F220 
saz 6) a J 
if the velocity of the fluid at ereat distances from the solid is V, and in parallel 
Tines, and the solid is he'd fixed in the uid, with its axis parallel to these 


afb + 


lines. Vaking a= 1coé in this formula, wereduce it to 7°° 


sin @ ap- 
proximatcly within 1 per cent.; and taking sin @=1, and V&= 1 foot per 
second, we find 62°7 feet per secord for the velociy across the equat 5 
Hence the vravituuional head corresponding to the “tegative-pressure ts 
(63°72 — 12) + 4°4, cr very approximately 63 tect, which proves the statement 
tn the text. 
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| SSVI OTE, TEM SIGTEROIONE, BUNT) ARIE THEI SEB AONOUE,. 
i is an unfortunate accident of the conditions under 
which instruction in science has grown up, that in 
speaking of science teaching two essentially dissimilar 
things should be confused. Thisconfusionhasvery seriously 
affected—and still affects—the develooment of method in 
this country. It arises from the fact that, twenty or thirty 
years ago at least, the ordinary schoolmaster was quite 
without the knowledge necessary to teach science, and 
that even when his scientific knowledge was a measurable 
quantity, that ignorance of psychology which was and 
which remains one of his most constant characteristics, 
rendered him incapable of innovations upon the tradition 
of mental training he cherished. Consequently what 
knowledge people obtained of the growing body of 
science came after the elementary stage of education was 
over, when their ininds and senses had already received 
a considerable amount of cultivation and were, for good 
or evil, definitely developed in a prescribed way. The 
teaching given, therefore, did not aspire to be so much 
educational as zustructive ; it made the best of a bad job, 
and without any belated attempts to alter the fundamental 
intellectual mechanism, placed therein so much of the 
new facts and views as the circumstances permitted. It 
was addressed primarily to adolescence and to the adult. 
its methods were by lecture, diagram and text-book, and 
the written examination or a practical examination, 
turning chiefly on the identification of specimens 
or the interpretation of diagrams, was the adequate 
measure of itsvalue. Such teaching can affect the taught 
only through their opinions and knowledge ; it can dis- 
cover scientific capacity, but it can neither develop nor 
very largely increase it, because it comes too late in the 
mental life. It is typically represented by the innumer- 
able classes over which the Science and Art Department 
presides. 

On the other hand, we have the science teaching that 
is educatéonal, that takes the pupil still undeveloped and 
trains hand, eye, and mind together, enlarges the scope 
of the observation, and stimulates the development of 
the reasoning power. Such science teaching occurs at 
present most abundantly in theoretical pedagogics. It 
is, however, undoubtedly the proper science teaching for 
the school, if science is to have a place inthe school. For 
it isuniversally conceded nowadays that the school is a 
training place, that there the vessel is moulded rather than 
filled, and that the only justification for the introduction 
of science is its educational value. Equally indubitable 
is it that it should be confined to school limits. .An 
attempt to make the adult science teaching educational 
in the same sense, would be— to complete the image —ex- 
tremely like putting a well-baked—if imperfect—vessel 
back upon the potter’s wheel. 

Now, hitherto the chief influence of this confusion has 
been to hamper truly educational science teaching in 
schools. Those who had as adults studied science under 
the Science and Art Department, or in University lecture 
theatres, took their text-books and the methods under 
which they had acquired their knowledge into the school. 
where the conditions were altogether different. The 
course of science lessons began as a lecture in which the 
class listened to colourable imitations at second or third 
hand of this or that eminent exponent of scientific theory. 
The more discerning teachers after a time realised the 
futility of requiring genuine lecture notes from such 
immature minds, and supplied the deticiency dy drctating 
a colourable imitation. They also provided copies on the 
blackboard for such original sketches as were required, 
and indeed went to very considerable pains to keep the 
outward appearance of the lecture system intact. Ex- 
aminers of schools—being selected without the slightest 
reference to their capacity to examine—fcll very readily 
| into this view, that school science-teaching was adult 
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science-teaching in miniature; as some parents hold 
that infant costume should be a simple and economical 
adaptation of the parental garments. And so an elabo- 
rate system of lecturing, note dictating, “model answer” 
grinding, has been evolved, which is not only not educa- 
tional and a grievous waste of the pupils’ energies, but 
which seriously discredits the claims of science upon the 
school time, in the eyes of ordinary educated people. 

This has been particularly the case in many middle 
class schools, though the recent abolition of the second 
class pass in the May examination has done much, as 
the Forty-tirst Report of the Department shows, towards 
mending the mischief. In connection with countless 
higher grade and small grammar schools, classes, con- 
taining as a rule only elementary pupils, and aiming 
really only at second class passes, have been organ:sed 
fromi year to year. Not only was the science-teaching 
given in the evening classes, but a considerable partion 
of the daytime was devoted to model answer drill and 
to mechanical copying out from the text-book. The 
minimum of apparatus required by the Department 
formed a picturesque addition to the schoolroom. This 
discipline resulted in remunerative grants for second 
class passes, but it resulted in very little else. except 
perhaps a certain relaxation of the pupil's handwriting 
and a certain facility in the misuse of scientific phrases. 
The certificates were framed and glazed, the teacher 
added a few modest coinforts to his home, and there the 
matter ended. 

The examinations of the Science and Art Department 
were scarcely to blame in this matter, although the blame 
has been generously awarded them. The Science and 
Art Department is a large and convenient mark, it is 
perfectly safe to throw at, and to attack it has something 
of the romantic effect of David against Goliath. But we 
must remember that its classes were primarily, as they 
are still in intention, continuation and adult classes, an 
outcome of the Mechanics’ Institute movement, and it 
was an unforeseen accident, and one the full bearing of 
which only became apparent in the course of years, that 
they should so seriously affect the teaching of middle- 
class, and even of the higher standards of elementary, 
schools. For their proper purpose as a test of lecture 
teaching, the departmental examinations are generally 
eficient. Far more blameworthy are examining bodies 
whose work is specially directed to school needs. The 
College of Preceptors, for instance, while subsidising lec- 
turers upon Educational Theory, has done nothing to 
promote practical work in schools, and many ol its 
examinations set a premium upon that vicious lecture 
and text-book cramming which educational theory con- 
demns. Andin public schools over which the Department 
has no influence, young gentlemen from the older univer- 
sities, besinning educators without of course the faintest 
knowledge of educational technique, set up precisely the 
same imitation of the professorial course. We have in 
consequence sucha standing argument against science 
teaching as that naive testimony of a prominent head- 
master, that he found bays who had followed the classical 
course for some ycars, and who then took up “ science as 
beginners, speedily outstripped those who, to the exclu- 
sion of literary work, had been engayved during the same 
tune in what he regarded as seientitic studies. 

So far the confision between the two forms of elemen- 
tary instruction has hampered science-teaching. but 
there can be no doubt that the educational reformer is 
abroad. A large,if somewhat inchoate. body of criticism 
has grawn up, and good resolutions in the matter are 
epidemic. A really educational scheme of instruction 
in physics and chemistry now exists, having its base upon 
the Kindergarten, and developing side by side with 
eleinentary work in mathematics. Mr. Earl's recently 
published book upon Vhysicat Measurements is an 
admirable exposition of what 1s here intended by educa- 
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tional science-teaching. In this, information is entirely 
subordinated to mental development. His course 1s 
devoted to the measurement of space, mass and time 
and to the observation and methods of recording various 
changes involving precise determinations. The first 
exercise requires the pupil to ‘measure the size or dimen- 
sions in inches of the paper on which you are writing, 
using for your standard a strip of paper one inch in 
length, and which you have divided into halves, quarters, 
and eighths ’; and the book concludes with experiments 
upon torsion and the rotation of suspended bodies. The 
course must inevitably constitute a firm: foundation of 
definite concents, and develop a clear and interrogative — 
habit of mind. It marks the line along which school 
science teaching inust move in the future, if it is to attain 
that predominance which its advocates claim for it. Vet 
at the same time it may not be premature to notice that 
the new movement has its dangers. 

These dangers arise from the confusion between the 
two distinct forms of science-teaching whose existenal 
is necessitated by the present condition of things, In the 
past the error has been to treat children like adults; in 
the future it may be that adults will be treated like chit 
dren. Such exercises as the one we have noticed, ar 
excellent in developing concepts, but scarcely anything 
could be devised more irksome and exasperating to a 
mind already provided with a basis of definite ideas. 
Nothing, for instance, could be better calculated to dts- 
courage an intelligent student of eighteen or nineteen, 
curious about physics, than a day or so spent in manu- 
facturing an unreliable millemetre scale. ‘Phe problems 
of the science are already more or less vaguely in his” 
mind, and there is every reason why these shoukl be : 
made the starting-point. ‘To produce an intellectual 
parallel to the spiritual re-birth, is as impossible as a 
would be to refer an unsatisfactory chicken back to th 
evg to reconsider its ontogeny. We have now, and shall 
have for an indefinite number of years, to provide for th 
needs of a great number of people whose intellectual 
development is nearly or quite at an end, whose curiosit 
about nature 1s already aroused, and whase practical 
needs are also pressing for scientific information, and 
yet who are ignorant of any but the veriest common- 
places of science. For them the Science and Art 
Department classes were designed and are well adapted. , 
It will be an unfortunate thing if the criticisms of the 
educational reformer should so far overshoot the mark) 
as to affect their instruction. Yet one might suggest that 
a downward age limit, similar to that of the Londen 
University Matriculation, might save many a school- 
master from the temptations of the possibility of grant- 
earning—a temptation, however, from which the abolittor 
of the second eliss in the elementary stage has alread 
to some extent relieved him. HM. G. Wirt 


WUT PROF. VEIM IN THE EASTERN ALPS. 


que excursion with Prof. A. Heim, of Zurich, whieh 

came toa happy end on September 15 at l_ugano, 
was one full of interest to students of tectonic geology. 
1t atforded those who were fortunate enough to take part 
a rare opportunity of sceing in the tield some of the classe 
sections with which the name of Heim has been fo 
many years associated, and, better still, of seeing the genta 
author of the “ Mechanismus der Gebirgsbildung ” himsel 
clunbing his native Alps as nimbly as a chamois, and 
expounding his own work face to face with the hard facts 
on which his conctusions have been based. The party, 
numbering at the outset twenty-thice, left Zurich on the 
3rd, after the close of the Geological Cangress, and took 
irain to Appenzel, spending the first night at Weissbad, 
a village nestling peacefully beneath the rugged peaks 
of the Santis Kange. ‘ihis magnificent butiress of the 
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Eastern Alps consists of a series of steep compressed 
falds of cretaceous strata rising through the Flysch and 
Molasse conglomerates that form the lower spurs to the 
north, and the summit of Santis is the highest of one of 
the sharp anticlines of the range. Finer examples of 
sharp anticlinal peaks and ridges separated by equally 
acute synclinal gorges it would be difficult to find, and 
the well-marked petrographical and palxontological 
character of each zone leave no room for doubt as to the 
sequence and structure of the different formations. The 
suinmit of Siintis (S200 feet)is an overturned anticline of 
Gault, covered by a thick bed of “ Scewerkalk,” the highest 
cretaceous rock in the district, and the structure is ex- 
posed in splendid cliff sections on the sides of the peak. 
Prof. Heim, who is an adept at drawing panoramic 
sketches, was anxious that we should have an op- 
portunity of verifying his elaborate panorama of the 
surrounding district, but unfortunately the mist, 
which had come on, did not clear off the top till the 
afternoon of the second day, and even then we 
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Prof. Heim standing in the midst expounding the classic 
sections around him. The south wing of the ‘‘ Doppel- 
falte,” or thrust-plane, was crossed between Elm and 
Flims at the Segnes Pass, at a height of S615 feet, 
and here also the outcrop was seen in stupendous clift 
sections. The overlying Verrucano being darker in colaur 
than the limestones below, the line of displacement ts 
everywhere very sharp and distinct. The nummulite 
limestone, where it approaches the thrust-plane, is 
drawn out and schistose, and a distinct passage 
was traced between unaltered nummulites and those 
only slightly distorted, to a rock in which they 
were rolled out into ribbons, which, but for the 
intermediate specimens, could not have been recognised 
as being of organic origin. The Verrucano itself 
is also squeezed and schistose, and the pebbles are 
compressed into augen, surrounded at places by sericite 
and mica schist. The vast interglacial (?) landslip at 


' Flims, on the Vorder Rhein, was the last of the important 


had only a short glimpse of the glorious view beneath. . 


Two nights were spent inthe inn erected by the Alpine 
Club, a short distance below the observatory on the 
summit of Santis, and the descent to Wildhaus was made 
on the north side over a steep path leading across a com- 
pressed synclinal fold of Seewerkalk, where a good 
example was seen of the middle part of a double fold, 
compressed and drawn out so as to pass almost intoa 
thrust-plane. A better example of the “ Verkchrten 
Mittelschenkel ” was, however, seen a few days afterwards 
in the Mattstock near Amden, where the middle members 
of a compressed monoclinal fold were found in normal 
order from Flysch to Neocomian and Gault, but drawn 
out and evidently much diminished in thickness. At 
Obstalden, on the Wallen See, a few days were spent 
among the rocks on cither side of the lake, a recent fall 
of snow having obscured the sections on the higher Alps, 
which we had intended to visit. One of the most interest- 
ing tectonic features of this district isan important thrust- 
plane, traversing the face of the Leistkainm on the north 
side of the lake, and repeating the section of cretaceous 
rocxs in the mountain. Thethrust-plane forms a barrier 
to the downward passage of water through the lime- 
stones above, and its outcrop is marked by a line of 
springs, one of which gushes out of the cliff ina large 
waterfall opposite Muhlehorn. After a visit ito the 
Murchenstock, with its contorted anticlinal core of 
Permian Verrucano conglomerate and its wrinkled skin 
of Jurassic rocks, we made our way southward to Glarus, 
and the greater part of the last week was devoted to the 
exploration of the celebrated “ Doppelfalte” of the 
Glarnish, in which the red Verrucano is seen to have 
been pushed on to the top of Jurassic and Eocene rocks 
exposed in a series of magnificent mountain sections. 
At Lochsecite, near Schwanden, a few miles south of 
Glarus, the massive Verrucano is seen projecting in a 
thick ledge from the hillside over the so-called 
Lochseitenkalk, a crushed irregular bed of 'mylonised 
limestone resembling that found near the great thrust- 
planes in the North-west Highlands. At Lochseite the 
thrust-plane is so sharp and clear that a knife could be 
drawn along between the rocks on either side, and the 
under-surface of the hard Verrucano is slickened and 
polished at places as smooth as glass. A full view of 
this tremendous overthrust was, however, not obtained 
until we had climbed some Sooo feet to the crest of the 
Biitistock and Kalkstéckli, between Linthal and Elm, 
where the sharp-cut and wonderfully straight line of the 
great displacement was seen in profile crossing from 
ridge to ridge and peak to peak, and producing a marked 
feature in the mountain panorama. At one place where 
the Verrucano has been eroded off, the party rested on 
the smooth surface of the thrust-plane which forms the 
crest of the ridge, where they were photographed, with 
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objects we visited, and after a passing look at the crys- 
talline rocks of the St. Gotthard Massiv, the party 
reached Lugano in detachments, where they rejoined the 
other members of the Congress, all highly pleased with 
their respective excursions across the ‘Alps, and were 
greeted on their arrival by a discharge of artillery, fol- 
lowed in the evening by a splendid pyrotechnic display 
on the Jake. lug Ale te 


i UES. 
Tue Physical Society, which has for many years met in the 
Royal College of Science at South Kensington, give natice of 
some important changes, The Council have, after careful 
consideration, come to the conclusion that the meetings of the 
Society would be more accessible 1o the majorily of the members 
if they were held in some more central situation, and the meet- 
ings will therefore henceforward be held on the same day and 
atthe saine hour as heretofore, but in the rooms of the Chemical 
Society, in Burlington House. <All! communications to the 
secretaries or other officers of the Society may in future 
be addressed to Burlington House or to the secretaries 
at their respective addresses as given in the list of 
members of the Society. The Council have also decided 
to initiate the publication of a series of abstracts of papers on 
physics, but the resources at their command being slender make 
it necessary to begin cautiously. At first abstracts will only 
be given of papers which appear in a certain number of the 
more important foreign magazines. They will for a time be 
edited by Mr. Swinburne, and will be published regularly at 
the beginuing of each month in the form ofa supplement to the 
Proceedings of the Society. ‘The first number will be issued 
in January 1895. Should the scheme prove successful it is in- 
tended to enlarge ils scope. For some time past printed copies 
of the more important papers have been circulated before the 
meetings among members who are likely io take part in the 
discussion on them; it has, however, been felt that cases may 
arise in which the author may wish that his paper should be 
published as soon as possible. The Council have therefore 
decided that, if an author so desires, and if such a course appears 
desirable, they will take steps lo ensure that the publication of 
a paper is notin any way delayed in order that it may be read 
before publication, and that they will if necessary postpone the 
reading and discussion ofa paper until after it has been published. 
WE are informed that a petition, signed by a numberof science 
masters, has been sent, through Sir Ilenry Roscoe, to the 
Secretary of State for War, supporting the Departmental Com- 
mittee’s proposal to introduce a compulsory science subject 
into the entrance examinations for Woolwich, which, the 
masters consider, will encourage thorough science leaching in 
the schools, and be to the advantage of education generally. 


5:25 


The death is anncunced of Prof. Comm, Ariodante Fabretti, 
Director of the Historical and Philological Section of the Turin 
Academy of Science. 


Tue fourteenth annual congress of the Sanitary Institute is 
taking place this week at Liverpool, ani was opened on Monday 
‘ast by the holding of a reception in the Town TIlall by the 
Lord Mayor of Liverpool, who is also chairman of the local 
committee. The new president—Sir Francis S, Powell, M.P., 
—afterwards delivered his inaugural address. In: the evening 
the Lord Mayor opened an exhibition of sanitary appliances. 
On Tuesday the congress, divided into five sections, resumed 
ts sittings. 


Tue programme for the sixty-sixth annual congress of the 
German Naturalists and Physicians at Vienna, froin Sep- 
tember 24 to 30, contained arrangements for no fewer than 
three addresses by the late Prof. von Helmholtz, all of which 
were to have heen delivered in the general meetings. I)r. 
F. Klein, the Professor of Mathematics at Gottingen, has 
indertaken to fill one of the gaps by reading a paper upon 
Riemann’s influence in the development of modern mathe- 
matics. 


A. TELEGRAM from St. Paul, Minnesota, through Reuter’s 
special service, on Monday gave notice of the occurrence, on 
the evening of Friday, September 21, of a very disastrous 
cyclone in America. A strip of country in lowa, Minnesota, 
and Wisconsin, about 200 miles in length, is reported to have 
been devastated, and not only was immense destruction done to 
property, but serious loss of life occurred, the number of 
persons who perished being variously estimated at figures 
varying from fifty-two to one hundred. The storm was 
accompanied by hail and torrents of rain, as well as thunder 
and lightning, Starting ten miles south of Spencer, North- 
West Iowa, the cyclone swept across the State to the north of 
Emmetsburg and Algona, almost wiping out of existence the 
town of Cylinder and laying waste the country districts in its 
track, Passing by Mason City. it ravaged the country to the 
north-west of Osage, and then changed its direction some- 
what towards the north-cast, crossing the Minnesota line and 
working great havoc in Leroy, where a fire broke out and a 
whole block of houses was destroyed. ‘The cyclone sweyt 
down Spring Valley, and then turned again tothe east, wrecking 
the hamlets of Llomerand l.owther. It next crossed the Missis- 
sippi and destroyed many farm buildings near Marshland, 
Wisconsin. Cansiderable damage was also done at Dodge 
Centre, though it was not in the path of the main cyclone. 


A CENTKAL News telegram of September 25 announces 
that a destructive storm has occurred in Japan, by which the 
listricts of Okita and Twate have been laid waste. Fifteen 
thousand houses are reported to have been destroyed, and 390 
persons to have perished. Great havoc has also Leen wrought 
among the shipping. 


USiversity Cotiecer, Dunilee, has heen benefited to the 
extent of some £35,000 by the bequest of the late Mrs. 
Margaret Harris, of Dundee. 


Dr. A. ZIMMERMANN has been appointed Extraordinary 
Professor of Lotany at the University of Tubingen ; and Dr. 
S lereder Carator of the lotanical Institute at Munich. 


Accounts have been received from lrof. Stirling, F.R.S., 
of the safe return to Adelaile, South Australia, of the 
Horn Expedition for the exploration of the central portion 
of that country, the departure of which was announced in these 
columns some three months ago/p. 174). We are glad to say 
that consilerable success has attende] the whole journey, no 
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as follows :~ From Crown Point the party traversed the Fin ; 
River to running water; thence the Palmer River to Tempe 
Downs, the Levi Range, Petermaon Creek, and the George 
Gilles Range, where one section diverged to .Ayers’s Rock an 
Mount Olza, the rest proceeding westward to Lacorie’s Cicek 
and northward to Glen Edith, along Carmichael Creek 
Mereenie [3luff, thence into the northern watershed followi 
Darwent Creek to Haast’s Bluff, and so eastward to Glen ITele 
The united party then travelled eastward to Mount Sonder, whic 
was ascended, and thence through the southern ranges of the Mac. 
donnellstothe Finke Riverand Ilermannsburg. Mere sectionn 
again diverged to the Glen of Palms, and another to the Nor 
Macdonnells by way of Ellery’s Creek and Brinkley’s Bloff 
Aine Springs, where it was inet by the other members of the 
expedition, some of whom had journeyed thither by Owen's 
Springs, and others by Stuart’s Pass and Burt’s Plains. The 
zoological collections formed are said to be generally good, and. 
it has again been Prof. Stirling's good fortune to discover a new 
type of Marsupial. This is stated to be about as big as a small — 
rat, with a shrew-like aspect, and a very curious flattened and — 
fat tail. Its scientific description will probably be undeitaken — 
by Prof, Baldwin Spencer. Prof. Stirling again met with hi 


care that was taken of it. “The rare Alexandra parakeet was 
also met with; but in one locality only. Some twenty new 
species of terrestrial mollusks seem also to have been found 
and it is expected that about seven or eight new species of 
plants are contained in the botanical collection, which shows 
greatly] extended range of many kinds that had before been 
supposed to be much restricted. An examination of the 
geological formations is adverse to the hope of metalliferous 
developments to the southward of the Macdonnell Ranges. 1 
remains to be said that all the journeying was accomplished b 
the aid of camels, which, as before, proved themselves to be 
essential agents inthe exploration of Central Australia, The 
mode in which the scientific results of the expedition are to be 
published is uncertain, and possibly will not be decided until | 
the return to Adelaide of Mr, ITorn, who defrayed all, or nearly 
all, the cost, and is accordingly to be congratulated -—together 
with the several members of the expedition—on the succe! 
which has attended an enterprise which has been conduct 
with so much good spirit. 


Wr learn from the Aotanical Gasette that an expedition 
through Eastern Africa for the collectina of natural history spe 
mens, and to secure photographs, was intended to start fr 
Pretoria about August 1. Vassing through Matabeleland, the 
extreme western portion of the East African Portuguese poss 
sions, and along the western shore of Lake Nyassa, it expect 
to reach Zanzibar in about twelve months, ‘The chief attentior 
will be paid to plants and insects. 


Dr. A. TALDacct is at present engaged on a botanical ex 
dition in ythe Balkan Peninsula, with the especial object | 
exploring the mountain-chains of Albania, 


We learn, from the .tmerican Naturalist, Uuat the Universit: 
of Illinois is about to open a permanent station on the Ilinois 
Kiver, for ths biological study of the flora and fauna of the waters 
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of that State. The laboratory will be established at [Tavana, 
and, together with the State Fish Commission, will be under 
the direction of Prof. S. A. Forbes. Among the problems to 
be investigated are the effect of the periodical overflow and re- 
cession of the river on the abundance, variety, and interaction 
generally of the various groups of plants and animals repre- 
sented in those waters. 

THE following are the subjects for competition for the two 


Walker Prizes in Natural Ifistory, given annually by the Boston 
(Mass.) Society of Natural [listory for the next two years :— 


1895: A study of the “‘ Fall Line” in New Jersey; (2) a | 


study of the Devonian formation of the Ohio Basin ; (3) rela- 
tions of the order Plantoginacee ; (4) experimental investiga- 
tions in Mcrphology or Embryology. 1896: (1) A study of the 
area of schistose or foliated rocks inthe Eastern United States ; 
(2) a study of the deveiopment of River Valleys in some con- 
siderable area of folded or faulted Appalachian structure in 
Pennsylvania, Virginia, or ‘Tennessee; (3) an experimental 
study of the effects of close-fertilisation in the case of some 
plant of short cycle ; (4) contributions to our knowledge of the 
general morphology or the general physiology of any animal, 
except man. The memoirs must be written in the English lan- 
guage, and the prizes of the value of 60 and §0 dollars respec- 
tively—the competition for which is open to all—will not be 
awarded unless the memoirs presented are of adequate merit. 
Each memoir must be accompanied by a sealed envelope enclos- 
ing the author’s name and superscribed witha motto correspond- 
ing to one borne by the manuscript, and must be in the hands 
of the Secretary on or hefore the first of April of the year for 
which the prize is offered. 


Tue French Society for the Encouragement of National 
Industry has issued a list o. prizes to be offered for competition 
next year in connection with chemical research, The following 
are among the principal subjects proposed : (1) Recent progressin 
the manufacture of chlorine ; prize, 2000 franes. (2) The utilisa- 
tion of the residues of mannfactories ; prize, 1000 francs. (3) A 
prize of 2000 frances for an experimental study of the physical or 
mechanical properties of one or several metals or alloys, chosen 
from those that are in current use. (4) 2090 francs for mann- 
facturing in France, for trade purposes, anhydrous sulphuric 
acid and ‘smoking ” sulphuric acid. A special note is given 


with each snbject explaining the reasons for which the prize is | 


offered, but it is understood that the money will be withheld 
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Cross ITospital there will be an evening reception, at which the 
prizes for the year will be distrihuted by Prof. Alexander 
Macalister, F.R.S. The Rector of Lincoln College, Oxfor!, 
will distribute the prizes at the St. Thomas's Iospital. 


ProF, H. ALLEYNE Nicitorson will deliver the Swiney 
Lectures on Geology on the Mondays, Wednesdays and Fridays 
of October, taking as his subject ‘‘ The Making of the Earth's 
Crust."’ he lectures, for which no charge for admittance i 
made, will be delivered at 3 p.m. in the Lecture Theatre of the 
South Kensington Museum. “The Swiney Lecturer for next 
year is Dr. J. G, Garson, 


THE eighteenth course of lectures of the Sanitary Institute will 
be delivered at the Parkes Museum, Margaret Street, W., at 
8 p.m. on each Monday, | Wednesday, and Friday of this 
autumn, from Wednesday, October 17, when the opening 
lecture, which is specially intended for those desirous of 
becoming sanitary officers, will be delivered. The secretary 
of the institute will be happy to supply full: information 
respecting the lectures. 


THE following popular science lectures will be delivered at 


the Royal Victoria Hall, Waterloo Bridge-road, S.E., during 


{ 


in the event of the papers sent in not proving sufficiently | 


inte resting. 


Tue Entomological Society will meet on Wednesday, Octoher 
3, at S p.m., when the following papers will be read :— 
“Catalogue of the /Verophoridz, Tortricide, and Tinetde of 
the Madeira Islands, with notes and descriptions of New 
Species,” by Lord Walsingham, F.R.S.;  ‘ Palearctic 
Nemoure,” by Kenneth J.@Morton. 


THE majority of the Medical Schools of the metropolis will 
open on Monday next, and in several instances an introductory 
address will be dispensed with, and in its place some form of 
festive gatheiing will be held. Addresses will, however, be 
delivered as follows:—At St. George’s Iospital, by Dr. 
Isambard Owen, the dean of the school ; at Guy’s Hospital, by 
Mr. Lockhart Stephens ; at St. Mary’s [fospital, by Dr. Scanes 
Spicer ; at the Middlesex Hospital, by Dr. Boxall ; at Univer- 
sity College Hospital, by Dr. If. 8. Spencer ; at Westminster 


Mospital, by Mr. G. Iartridge ; and at the School of Medicine , 


for Women, by Miss M. Sturge. There will be dinners in con- 
nection with the following hospitals :—St. Bartholomew's, 
St. Thomas’s, the london, St. George’s, King’s College, St. 
Mary’s, the Middlesex, and the Westminster. At the Charing 
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the coming month :—October 2, on ‘*‘ !learing,” by Prof. W.D. 
Ffalliburton ; October 9, on ‘* Wonders in Nature,” by Mr. k. 
Kerr ; October 16, on ‘‘ The Work of the Air on the Earth,” 
by Mr. F. W. Rudler ; Octoher 30, on ‘ Light, what it is and 
how it is measured,’’ by Prof Carlton Lambert. There will 
also be a lecture on October 23, but the subject has yet to be 
decided upon, Fach lecture will be illustrated by means of 
the lantern. 

issued of 


THE prospectus has been a very e'ahorate 
‘Systematic Botany of North America,’ to be published in 
seventeen vols., by a Board of editors under the presidency of 
Prof. N. L. Britton, The account of each natural order will be 
a monograph by 2 separate author. The area comprised in the 
‘© Flora” will be the American continent north of Mexico. 


THE Lancet states that the Queen has been graciously 
pleased to intimate to Dr. Thorne Thorne, C.B., the principal 
medical officer of the Local Government Board, her apprecia- 
tion of the services which have been rendered by the Medical 
Department of the Board in taking the measures which it has 
adopted for preventing the entrance of cholera into this 
country. 


A NEW chemical laboratory, in connection with the Imperial 
University of St. Petersburg, will be opened next month. The 
building will contain, in addition to laboratories and a lecture 
theatre, dwelling accommodation for the professors and their 
assistants. The cost of erection has been over £25,000, four- 
fifths of which have been defrayed by the Minister of Education, 
and the remainder by the University, 


«A CIRCULAR has been sent to us announcing the conditional 
te-starting of our American contemporary Scfence, the publica- 


‘tion of which was on March 23 suspended, owing to jack of 


support, The journal is to he subsidised by the American 
Association for the Advancement of Science, and by Prof. A. 
Graham Bell and the ITon. Gardiner G. [lubbard ; and pro- 
vided there be a liberal response to the circular from intending 
subscribers, the journal will be resuscitated before long. 


Pror. BRUNCHORST has published an account of the labora- 
tory and scientific appliances of the Marine Zoological Station 
at Bergen. Established in 1892, the station has always been 
kept open throughout the entire year, the fjords on the west 
coast of Norway remaining open throughout the winter, and the 
air temperature seldom falling much below the freezing-point. 
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i tte following ode to [lelmholtz appeare! in Pra kh of last 
week, and seems to us so almirable that we reprint it :— 
HELMHOLTZ. 
WELMHoOLTZ is a name 


WHAT matter titles ? 
That cbillenges, alone, the award of Fame 
When Emperors, Kings, Pretenders, shadows all, 
Leave jot a dust-trace on our whirling ball, 

Thy work, oh grave-eyed searcher, shall endure, 
Unmarred by faction, from low passion pure. 

To bridge the gulf ‘uwixt matter-vet] and mind 
Verchance to mortals, dull sensed, slow, parblind, 
Ts not permitted yet ; but patient, keen, 

Thou on the shadowy track beyond the Seen, 

Didst dog the elusive truth, and seek in sound 

The secret of soul-mvysteries profound, 

Essential Order, Beauty's hidden law ! 

Marvels to strike more slugzish souls with awe, 
(,rea’ seekers, lonely-souled, explore that track, 

We welcome the wild wonders they bring back 
From ventures stranger than an earthly Pole 

Can furnish. Distant still that mental goal 

To whch creat spirits strain; hut when calm Fame 
sums its bold seekers, LIELMHOLTZ, thy great name 
Among the foremost shall eternal stand, 

dcience’s pride, and glory of thy land. 


From time to time parazraphs appear in the daily papers 
informing the public that a cure for consumption has been dis- 
covered. The last of these so-called discoveries has been 
heralded in the Zrme- (September 14), where it is stated on the 
authority (?) of the Havas Agency, that a Genoese physician 
has been able to cure twenty-five out of twenty-seven hopeless 
cases of consumption by the subcutancous injection of asses’ 
blood. Strangely enough, the medical papers have remained 
silent, and we cannot help thinking that it would have been 
well had the Tires not been so eager to advertise this mode of 
treatment before it had gone through the ordeal of medical 
criticism. The subcutaneous injection of serum of animals into 
phthisical patients has been extensively tried already and has 
f.tled, and it is not likely that asses’ scrum would have more 
therapeutic properties than that of dogs or goats, which has 
proved a failure. tis likely, moreover, that such a premature 
announcement will do a great deal of harm by raising the 
hepes of patients and their friends—hopes which are almost 
sure to be disappointed. 


Aco IRDING to news received by the Agent-General for 
Tasmania, the whale fishery industry of that colony, which 
for some years past has been ina feeble condition, has recently 

ndergone a revival, whales having heen frequently seen on 
the Tasmanian coasts within the last month or so. 


Tut third annual report of the Department of Agriculture ol 
the Yorkshire College, Leeds, has reache} us, and tells of a 
vam? ariount of work accomplishe! during the period under 
review. —1%)3 94 The courses of lectures for farmers, &c., an} 
claste. for elementary terchers anl dairy teachers, an! the 
trave'ling ‘lary schools, seem, on the whole, to hive been well 
atten del, anl the commutes his reason for the fecling of 
visfactioa th which it vives exoression =A prospectus of the 

curses in arte alture for thr session 1S )4-95 ts now ready, and 
may be hal of the secretary. 


A ‘Pts of new boron compounds con'aininy fliorine and 
alcohol ralicles, derived from the interaction of boron fluoride 
aml alcohis's, are degeribe | by M. Gasselin in the September 
n mber of the Anmale fe Crime et de Piyvjyus The mono. 
anl «ci fugrine compounls dernved from methyl and ethyl 
a’evhol have been toolated in the pure state, and prove to be 
sul@tances of great chemical activity, affording numerous 
Interestin,, reactions. When boron trifluorile gas is passed 
ree methyl or ethyl alcohol, strongly cooled by a freezing mix- 
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ture, the gas is rapidly absorbed and the liquid becomes con- 
siderably heated. The reaction occurs in exactly equal molecular 
proportions, and upon subsequent distillation of the liquid 
product two main substances are eventually isolated. The first 


Fs i 
or » While 
Nocit, Noc.H; : i 
the second is a remarkable molecular compound of boron triflu. 
oride with methyl! or ethyl ether, BFy.(CH, .O or BFy.(C.H, 0. 
The reaction is quantitatively expressed by the following ca 
tion, in which R represents the alkyl radicle : 


is the di-fluorine compound 13 


Pee 
7 BF, + 7 ROH = B 
OR 


ay 


+ 3(BF,. R,O) + 2 BIE 
HF + BiOH® 


su 


re 


distils over as a colourless” 
Nocu, 
liquid hailing at So. It solidifies in the receiver in the form of 
long crystals which melt at 41 °5. The analogous ethyl com- 
pound boils at $2°, and the crystals melt at 23°. The liquid 
fume strongly in the air, disseminating suffocating vapours. 
Water decomposes them with great energy, producing boric 
acid, fluohoric acid, and the free alcohol. They are insoluble 
in hydrocarbons, but dissolve with decomposition in mesh 


Di-fluor methyl borate B 


They are quite permanent in contact with metallic solium, even 
under pressure at 100. Sodium methylate or cthylate, how 
ever, react with great energy when brought in contact with 
them, and if equal molecular proportions are employed, thi 
mono- fluorine compounds are produced. 


1 iy 
BC * + RONa = BK 4+NaF, 
SOR OR, 
1s 
The methyl compound B boils at 53, and is 
N(OCH,)s 


particularly mobile and strongly fuming liquid, which burns 
with a brilliant green flame, surrounded bya dense white cloud. 
The ethyl compound is a liquid of similar properties, whi 
boils at 78. Water decomposes both compounds with so 
violence and considerable evolution of heat. The molecul 
compounds of boron triffuoride with methyl and ethyl eth 
are fuming liquids boiling, respectively, at 126° and 123 , which 
are likewise energetically decomposed by water. They hav 
heen independently prepared by direct union of gaseous boron 
fluoride with gaseous methyl ether in the one case, and ordinary 
ethyl ether in the other. The union is instantancous, and 
accompanied hy considerable rise of temperature in cach case. 
In the case of the formation of the methyl compound a dense 
cloud is produced the moment the constituent gases come in 
contact, and the sides of the vessel becom: covered by hot 


balk of the new substance. 


Tu additions to the Zoological Society's Gardens duriny 
the past week include a Sykes’s Moukey (Cercopithecus — 
alignliris, &) from East Africa, presented by Miss Marion 1, 


Alligator uississipprensts) from the Mississipp, presented b: 
Mr, L. Watson; two Giant Toads (ufo marinas) from Brazil 


Vrogs (Ayla arborer) European, presented by Mr. G. 
Coleman; an Ostrich (Str uthiocamelus, & from Africa, a Greater 


deposited ; a Red-sided Eclectus (A:éectns pectoralis) from 
New Guinea, a Toco Toucin(AAamphastes toco) from Guiana 
a Diamond Snake A/ore/na spilotes) from New South Wal 
received in exchange ; an African Wild Ass) Bynum lcntopn., 3) 
an Axis Deer (Cerew avis, 6), born in the Gardens. 


SEPTEMBER 27, 1894] 


OUR ASTRONOJMIICAL COLUMN. 


THE ACCURACY OF ASTRONOMICAL OBSERVATIONS. —At the 
tenth general meeting of the Association Géodeésique Inter- 
nationale, Prof. Cornu read a paper on the necessity of intro- 
ducing additional precautions in astronomical observations 
requiring great accuracy. ‘The subject of the paper was sug: 
uested by the interpretation put upon observed variations of 
latitude. Prof. Cornu first remarked that, while carrying 
out their experiments on the earth's density some time ago, 
J]. B. Baille and himself found that the constant of gravitation 
appeared to undergo an annual variation, being a little greater 
in spring than in autumn. A minute examination of the experi- 
mental conditions showed the investigators that this periodic 
anomaly was purely au apparent phenomenon, and that it was 
caused by an annual variation in the temperature of the room 
in which the apparatus was placed. It is impossible not to be 
struck with the analogy of these results and those of the 
variations of latitude. In both cases the period is approxi- 
mately an annual one, and the maxima and minima occur in 
spring and autumn respectively. The question arises, therefore, 
whether astronomers have been careful to eliminate all the 
meteorological causes affecting their results, and whether their 
claims for marvellous accuracy are not, to some ex‘ent, ex- 
aggerated. Prof. Cornu has applied the reasoning of the 
physicist to astronomical observations and instruments. 
Leginning with the meridian circle, he points ont that, ona 
divided circle one metre in diameter, one-tenth of a second of 
are corresponds in round numbers to ssutoaa Of a metre, or 
© 6005 mm., that is, a semi-micron. Hut numerous metro- 
logical experiments have shown that, even under the most 
favourable conditions, a semi-micron is the limit of precision in 
differential linear measures on scales one metre long; and to 
attain this limit, it is necessary to put the scales side by side in 
a bath having a practically constant temperature. But the 
circles of meridian instrnments are subjected to all sorts of 
variations, hence i: seems affectation to assume that observa- 
tions made with them are true to one-tenth of a second of arc; 
yetthat assumption is made in the discussion of observations of 
Jatitudinal variations. When the spirit-level, tbe telescope, and 
the micrometer are criticised from this physical point of view, 
they are found wanting in the extreme accuracy usually ascribed 
tothem. And, in addition to the innate defects in the parts of 
a meridian instrament, there are the temperature variations 
which almost bafile estimation. Several additional precauiions 
should be taken to reduce this vitiating cause. In the first 
place, the distribution of temperature around and inside the 
instrument should be frequently determined, so that the proper 
corrections for refraction could be made. The conductivity of 
the parts of the instrument ought also to be increased, and 
made as nearly equal as possible, in order to reduce flexional 
and torsional effects produced by inequality of temperature. 
Another improvement would be to reduce the quantity of heat 
emitted by light-sources in observatories, and, finally, 
attempts should be made to give the air in the telescope 
iube the same temperature as that outside ; so that systematic 
errors of refraction might be eliminated. Prof. Cornu thinks 
it is only by having recourse to precautions of this kind that 
definite results on the variability of latitudes can be obtained. 
In the actual state of the observations, he says, two purely 
physical objections exist against the reality of the pheno- 
menon. They are:—(1) Is it certain that observations of 
latitude by the Valcott method are free from periodic annual 
errors due to meteorological influences, particularly to the 
variation of temperature during different seasons? (2) Can it 
be demonstrated that the astronomical data used in the pre- 
paration of the catalogues of tbe stars employed in these 
observations are also free from the errors referred 10 ? 


LiverPoot OrseRVATORY.—In a small pamphlet, published 
by order of the Mersey Docks and Ilarbour Board, we have 
placed before us some extracts from the report of the Director 
of the Observatory, Mr. W. E. Plummer, to the Marine Com- 
mittee. The excessive briefness of the extracts in question 
curtail our remarks very considerably. ‘The transit instrument, 
for time determinations, has been used on every possible 
Occasion, and the normal clock has been maintaincd more 
necurately during cloudy weather by the adoption of separate 


Clock errors and rates for the Bond and Molyneux clocks. “he ! 
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determination of the longitude (not /omglilude, as is twice 
printed) of the Observatory has not yet been completed, as the 
repetition of the signals has not yet been effected, but the in- 
quiry at present indicates a change from previous values, the 
Observatory acquiring a new position some 400 yards west of 
the old one. The Jatitude observations, by the method of 
transits of zenith stars over the prime vertical, although said to 
give this quantity with great exactness, are likely to be dis- 
appointing when used for discussing the small variation in lati- 
tude, for the instrument and its mounting have shown signs of a 
slight instability. Besides the observations of comets, stellar 
parallaxes, by the method of chronographic record of meridian 
transits, have heen investigated. The meteorologicai observa- 
tions have, as usual, been continued, and the present report 
contains numerous tables of the results obtained. 


Tue Variance R Lyra@.—The variability of this star was 
first pointed out by Baxendall in 1856, and its period was 
stated to be one of forty-eight days. Ata somewhat later date 
Schonfeld, from a few more observations, deduced a forty-six- 
day period. Generally the observations have been somewhat 
scarce, but more recently their number has deen considerably 
increased Yendell, Sawyer, Plassmann, and Knopf having been 
chiefly responsible for these. That the time had arrived when 
a more thorough investigation of this ‘‘lichtwechsel” might 
be attempted, is the opinion of IIerr A. Pannekoek, and the 
details of his work will be found in -{stronamische Nachrichten, 
No. 3252. In the examination of the observations it was soon 
found out that the period did not appear to remain constant. 
In the earlier epochs, commencing in 1887 and continuing up 
to the past year, the numbers indicated clearly a period of 
about forty-six days, but recently they have somewhat in- 
creased. In general, also, it has been noticed tbat the time for 
the increase in the light curve is shorter than that for the de- 
crease. Jlerr Pannekoek concludes, however, from his work, 
that R Lyrae does not vary its brightness so irregularly as is 
supposed. Ile suggests that the observed apparent deviations 
recorded can be atiributed to special errors of observation. He 
is of opinion, however, that perhaps when many more ob- 
servations are at hand, we shall be in‘a far better position to 
investigate the subject more thoroughly, and to state more 
definitely through what amplitudes these light variations swing, 


Tne CLEANING OF OBJECT-GLASSES.—Owners of telescopes 
(refractors) will no doubt be glad to have a few words of prac- 
tical advice, from one who can speak from long experience, 
with regard to the cleaning of object-glasses. The advice in 
question is extracted from an article, by Mr. Brashear, in the 
September number of FPofudar -tsfronomy, and we do not hesi- 
tate in helping to distribute it. The reader may be rather sur- 
prised to hear that the use of fine chamois-skin, tissue-paper, 
or an old soft silk handkerchief, or ‘*any other such material to 
wipe lenses, as is usually advised,” are not advocated. The 
reason for this is, not that the materials themselves do the mis- 
chief, but that the chief enemy to an object-glass, ‘‘ dust par- 
ticles,” and these most likely of a siliceous nature, must not on 
any account be rubbed on the glassy surface. The receipt, ina 
few words, may be summed up as follows :—If the lenses be 
dirty or dusty, a tuft of cotton or a camel’s-hair brush may be at 
first applied, but pains should be taken that no pressure be 
given to either. For further cleaning, a cooden bowl, previously 
washed out with scap and water, should he filled with clean 
water of approximately the same temperature as the objective. 
A little ammonia (quantity, a teaspoonful to half a pail of 
water) should be added to the water. ‘*Cheese-cloth” is 
slrongly recommended as a means of applying the soap to the 
glass ; but this, first, should be ‘‘thoroughly washed with soap 
and water,” and thrown away when done with. Plenty 
of water must always be used. A third or fourth eloth should 
be nsed to wipe the objective dry. ‘‘ Vigorous rubbing will do 
no harm if the surfaces have no abrading material on them, and 
Thave yet to injure a glass cleaned in this way.” If the objec- 
tive be not taken from the cell, the camel’s-hair brush and the 
soap-and-water process can be still used, and the work finished 
with a dry cheese-cloth. Mr. Brashear gives good reasons for 
taking the lenses apart from time to time, and giving them a 
thorough clean ; and he adds that everyone who owns and uses 
a telescope should be so familiar with his objective that he can 
take it apart and put it together just as well as the maker of it. 
In moist climates particularly this should be done frequently. 
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Ni ATURE may le studied in two wilely different ways. On 
= the one hand, we may employ a powerful microscope 
which will render visible the minutest forms and limit our field 
ef view to an infinitesimal fraction of an inch situated within a 
foe: ofvurlown noses; or, on the other hand, we may occupy some 
eommanding position, and from thence, aided perhaps by a 
telese"pe, we may obtain a comprehensive view of an extensive 
regio. ‘Tne first methodis that of the specialist, the second 1- 
“aat of the philosopher, but both are necessary for an adequate 
understanding of nature. The one has brought us knowledze 
wherewith to defend ourselves against bacteria and microbes 
which are among the mostly deadly enemies of mankind, aad 

2 other has made us acquainted with the great laws of matter 
and force upon which rests the whole fabric of science. -\1l 
natere is one, but for convenience of classification we have 
divided our knowledge into a number of sciences which we 
usually regard as quite distinct from each other. Along certain 
lines, cr, more properly, in certain regions, these sciences 
necessarily abut on each other, and just there lies the weak- 
ness of the specialist. Tle is like a wayfarer who always finds 
cbsiaclcs in crossing the boundaries between two countries, 
watie to the traveller who gazes over them from a commanding 
eminence the case is quite different. 1f the boundary is an 
vcean shore, there is no mistaking it; 1f a broad river or a chan 
+f mountains, it 1s still distinct ; but if only a line of pasts traced 
over hill and dale, then it becomes lost in the natural features 
ef the landscape, and the essential unity of the whole region 1s 
apparent, In that case tbe border-land is wholly a human 
conception of which nature takes no cognisance, and so it is with 
the scientific border-land to which I propose to invite your 
attention this evening. 

To the popular mind there are no two sciences further apart 
than astronomy and geology. The one treats of the structure 
and mineral constituuon of our earth, the causes of its physical 
features and its history ; while the other treats of the celestial 
bodies, their magnitudes, motions, distances, periods of revolu- 
tion, eclijes, order, and of the causes of their various phenomena. 
«And yet many, perhaps ] may even say most, of the apparent 
motions of the heavenly bodies are merely reflections of the 
mutions of the earth, and in sindying them we are really study- 
ing it. Furthermore, precision, niutation, anil the phenomena 
of the tules depend largely upon the internal structure of the 
earth, and there astronomy and geolngy merge into’ each other. 
Nevertheless the methods of the two sciences are widely 
Gifterent, Most astronomical problems being discussed quanti- 
tauvely by means of rigid mathematical formulw:, while in the 
vat majority of cases the geological ones are discussed only 
sualitatively, each author contenting himself with a mere state- 
ventuf what he thinks. With precise data the methods of 
air tomy lea'l to very exact results, for mathematics is a mill 
wich grinds exceeding fine; but afver all, what comes ont of a 
will deyer ds wholly upon what is put into it, and if the data are 
Uncertain, as is the case in mos! cosmological problems, there is 

-tle +o cheose between the mathematics of the astronomer and 

he wiwees of the geologist. 

If we examine tne addresses delivered by former presidents 
cf this Wsseciation, and of the sister—perhaps it would be nearer 

we th th toway the parent .Vssociation on the other side of the 
\lanice we shall tind that they have generally dealt either 
w th the recent advances in some broad field of science, or else 
with the development of some special subject. “his evening 1 
prepese ty adopt the latter cuvrse, and 1 shall invite your at- 
‘emmon to the pre ent condition of our knowledye respecting the 
Magnitude of the solvr ‘ystem; but in so doing, it will be 
PeeeMary t+ introduce some contiderations derived from 
Woora’ory caperiments upon the luminiferous cther, others 
Cerived fromy experment) trom ponderable matter, and still 
© hers relating both to the surface phenomena and to the internal 

‘re ture of the carth, and thes we shall deal largely wath the 
berder-land where astronomy, phy ics, and peulozy merge into 
each other. 

‘the relative distances of the varweas bodies which compnse 

Ne solar system can be determine | to a considerable degree of 

proximation with very Grwle instruments as soon as the true 


pan « the eystem becomes hnown, and] that plan was Caught 
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by Pythagoras more than five hundred years before Christ. 1° 
must have been known to the Egyptians and Chaldeans stil! 
earlier, if Pythagoras really acquired his knowledge of astronomy 
from them, as is affirmed by some of the ancient writers, but on 
that point there is no certainty. In public Pythagoras seem- 
ingly accepted the current belief of his time, which made the 
earth the centre of the universe, but to his own chosen disciples 
he communicated the true doctrine that the sun occupies th 
centre of the solar system, and that the earth is only one of the’ 
planets revolviag around it. Like all the world’s greatest sages, he 
seems to have taught only orally, A century elapsed before his 
doctrines were reduced to writing by Philolaus of Crotona, and 
it was still later before they were taught in public for the first 
lime by Llicetas, or, as he is sometimes called, Nicetas, of 
syracuse. Then the familiar cry of impiety was raised, and the 
Pythagorean system was eventually suppressed by that now 
called the Ptolemaic, which held the field until it was over- 
thrown by Copernicus almost two thousand years later. Pliny 
tells us that Pythagoras believed the distances to the sun and 
moon to be respectively 252,000 and 12,600 stadia, or taking 
the stadium at 625 feet, 29,837 and 1492 English miles: but 
there is no record of the method by which these numbers were 
ascertained. 

After the relative distances of the various planets are known, 
it only remains to determine the scale of the system, for which 
purpose the distance between any two planets suffices. We 
know little about the early history of the subject, but it is clear 
that the primitive astronomers must have found the quantities 
to be measured (oo small for detection with their instruments, 
aad even in madern times the problem has proved to be an ex- 
tremely difficult one, .\tistarcus of Samos, who flourished 
about 270 .c., seems to have been the first to attack it ina 
scientific manner. 

Stated in modern language, his reasoning was that when the 
moon is exactly half full, the earth and sun as seen from its 
centre must make a right angle with each other, and by measur- 
ing the angle between the sun and moon, as seen from the earth 


at that instant, all the angles of the triangle joining the 
earth, sun, and moon would become known, and thus 
the ratio of the distance cf the snn to the 

of the moon would be determined. Although per- 


fectly correct in theory, the difficulty of deciding visually upon 
the exact instant when the moon is half full is so great that it 
cannot be accurately done even with the most powerful tele- 
scopes. Of course, Aristarcus had no telescope, and he does 
not explain how he effected the observation, hut his conclusio 
was that at the instant in question the distance between the 
centres of the sun and moon, as seen from the earth, is less than 
aright angle by t’30 part of the same. We should now express 
this by saying that the angle is 87°; but Aristarcus knew 
nothing of trigonometry, and in order to solve his triangle he 
had recourse to an ingenious but long and cumbersome peomet- 
rical pracess which has come down to us, and affords conclusive 
proof of the condition of Greek mathematics at that time. 
Ilis conclusion was that the sun is nineteen times further from 
the earth than the moon, and if we combine that result witl 
the modern valuc of the moon's parallax, viz. 3422°38 secon 
we obtain for the solar parallax 1$0 seconds, which ts more tha 
twenty times too great. 
The only other method of determining the solar parallax 
known to the ancients was that devised by ]lipparchus about 
150 8.c. It was based on measuring the rate of decrease of the 
diameter of the earth's shadow cone hy noting the duration ¢ 
lunar eclipses, and as the result deduced from it happened tobe 
nearly the same as that found by Aristarcus, substantially In 
value of the parallax remained in vogue for nearly two thous: 
years, and the discovery of the telescope was required to reve: 
its erroncous character. loubtless this persistency was du 
the extreme minuteness of the true parallax, which we no 
know is far too smell to have been visible upon the anci 
instruments, and thus the supposed measures of it were reall 
nothing but measures of their inaccuracy. 
The telescope was first pointed to the heavens by Galileo! 
1609, but it needed a micrometer to convert it into an accural 
measuring instrument, and that did not come into being unt 
1039, when it was invented by William Gascoigne. After t 
deathin t04}, his onginal instrument passed to Richard Townley 
who attached it (o a fourteen-foot telescape at his residence 
Townley, Lancashire, Lnagland, where it was osed by Ilan 
steed im observing the diurnal parallax of Mars during its opp! 
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sition in 1672. A description of Gascoigne’s micrometer was 
published in the ‘* Philosopbical ‘Transactions”’ in 1667, and a 
little before tbat a similar instrument had been invented by 
Auzout in France ; but observatories were fewer then than now, 
and so faras I know J. D, Cassini was the only person beside 
Flamsteed who attempted to determine the solar parallax from 
that opposition of Mars. Foreseeing the importance of the 
opportunity, he had Richer despatched to Cayenne some 
months previously, and when the opposition came he effected 
two determinations of the parallax ; one being by the diurnal 
method, from his own observations in Paris, and the other by 
the meridian method, from observations in France by himself, 
Romer and Picard, combined with those of Richer at Cayenne. 
‘This was the transition from the ancient instruments with open 
sights 10 telescopes armed with micrometers, and the result 
must have been little short of stunning to the seventeenth cen- 
tury astronomers, for it caused the hoary and gigantic parallax 
of about 180 seconds to shrink incontinently to ten seconds, 
and thus expanded their conception of the solar system to 
something like its true dimensions. More than fifty years 
previously Kepler had argued from his ideas of the celestial 
harmonies that the solar parallax could not exceed sixty 
secouds, and a little later ILorrocks had shown on more 
scientific grounds that it was probably as small 25 fourteen 
seconds, but the final death-blow to the ancient values, ranging 
as high as two or three minutes, came from these observations 
of Mars by Flamsteed, Cassini, and Richer. 

Of course the results obtained in 1672 produced a keen desire 
on the part of astronomers for further evidence respecting the 
true value of the parallax, and as Mars comes into a favourable 
position for such investigations only at intervals of about sixteen 
years, they had recourse to observations of Mercury and Venus. 
In 1677 tlalley observed the diurnal parallax of Mercury, and 
also a transit of that planet across the sun’s dise at St. llelena, 
and in 1681 J. D. Cassini and Picard observed Venus when 
she was on the same parallel with the sun; but although the 
observations of Venus gave better results than those of Mer- 
cury, neither of them was conclusive, and we now know that 
such methods are inaccurate, even with the powerful instru- 
ments of the present day. Nevertheless, llalley’s attempt by 
means of the transit of Mercury ultimately bore fruit in the 
shape of his celebrated paper of 1716, wherein he showed the 
peculiar advantages of transits of Venus for determining the 
solar parallax. The idea of utilising such transits for this 
purpose seems to have been vaguely conceived by James 
Gregory, or peihaps even by Ilorrocks ; but Halley was the 
first to work it out compietely, and long after his death his 
paper was mainly instrumental in inducing the Governments 
of Europe to undertake the observations of the transits of 
Venus in 1761 and 1769, from which our first accurate know- 
ledge of the sun's distance was obtained. 

Those who are not familiar with practical astronomy may 
wonder why the sojar parallax can be got from Mars and Venus, 
and not from Mercury, or the sun itself, The explanation de- 
pends on two facts—firstly, the nearest approach ot these bodies 
to the earth is for Mars 33,874,coo miles, for Venus 23,654,c00 
miles, for Mercury 47,935,000 miles, and for the sun 91,239,000 
miles. Coasequently, for us, Mars and Venus have very much 
larger parallaxes than Mercury or the sun, and of course the 
larger the parallax the easier it is to measure. Secondly, even 
the largest of thes2 parallaxes must be determined within far 
less than one-tenth of a second of the truth; and while that 
degree of accuracy is possible in measuring short arcs, it is quite 
unattainable in long ones. Ifence one of the most essential 
conditions for the successful measurement of parallaxes is that 
we shall be able to compare the place of the near body with 
that of a more distant one situated in the same region of the 
sky. In the case of Mars, that can always be done by making 
use of a neighbouring star, but when Venus is near the earth 
she is also soclose to the sun that stars are not available, and 


WATURE 


330 


consequently her parallax can be satisfactorily measured only | 


when her position can be accurately referred to that of the sun ; 
or, in other words, only during her transits across the sun's 
disk. But even when the two bodies to be compared are 
sufficiently near each other, we are still embarrassed by the fact 
that it is more difficult to measure the distance between the 
limb of a planet an‘]a star or the limb of the sun, than it is to 
mieasure the distance between two stars; and since the dis- 
covery of so many asteroids, that circumstance has led to their 

se for determinations of the solar parallax. Some of these 
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bodies approach within 75,230,000 miles of the earth’s orbit, 
and as they look precisely like stars, the increased accuracy of 
pointing on them fully makes up for their greater distance, as 
compared with Mars or Venus. 

After the Copernican system of the world and the Newtonian 
theory of gravitation were accepted, it soon became evident 
that trigonometrical measurements of the solar parallax might 
be supplemented by determinations based on the theory of 
gravitation, and the first attempts in that direction were made by 
Machin in 1729 and T. Mayer in 1753. ‘The measurement of 
the velocity of light between points on the earth’s surface, first 
effected by Fizeau in 1849, opened up stili other possibilities, 
and thus for determining the solar parallax we now have at our 
command no less than three entirely distinet classes of methods, 
which are known respectively as the trigonometrical, the 
gravitational, and the photo-tachymetrical. We have already 
given a summary sketch of the trigonometrical methods, as ap- 
plied Ly the ancient astronomers to the dichotomy and shadow 
cone of the moon, and by the moderns to Venus, Mars, and the 
asteroids, and we shall next glance briefly at the gravitational 
and photo-tachymetrical methods. 

The gravitational results which enter directly or indirectly 
into the solar parallax are six in number, to wit: first, the re- 
lation of the moon’s mass to the tides; second, the relation of 
the moon’s mass and parallax to the force of gravity at the 
earth’s surface ; third, the relation of the solar parallax to the 


| masses of the earth and moon ; fourth, the relation of the solar 


and lunar parallaxes to the moon’s mass and parallactie in- 
equality ; fifth, the relation of the solar and lunar parallaxes to 
the moon’s mass and the earth’s lunar inequality ; sixth, the 
relation of the constants of nutation and precession to the 
moon’s parallax. 

Respecting the first of these relations, it is to be remarked 
that the tide-producing forces are the attraction of the sun and 
moon upon the waters of the ocean, and from the ratio of these 
attractions the moon's mass can readily be determined. But 
unfortunately the ratio of the solar tides to the lunar tides is 
affected both by the depth of the sea and by the character of 
the channels through which the water flows, and for that reason 
the observed ratio of these tides requires multiplication by a 
correcting factur in order to convert it into the ratio of the 
forces. The matter is further complicated by this correcting 
factor varying from port to port, and in order to get <atisfactory 
results long series of observations are necessary. The labour 
of deriving the moon’s mass in this way was formerly so great 
that for more than half a century La Place’s determination 
from the tides at Brest remained unique, but the recent applica- 
tion of harmonic analysis to the data supplied by self-registering 
tide gauges is likely to yield abundant results in the near 
future. 

Our second gravitational relation, viz. that connecting the 
moon's mass and parallax with the force of gravity at the earth’s 
surface, affords an indirect method of determining the moon’s 
parallax with very great accuracy if the computation is care- 
fully made, and with a fair approximation to the truth even 
when the data are exceedingly crude. To illustrate this, let us 
see what could be dene with a railroad transit such as is com- 
monly used by surveyors, a steel tape, and a fairly good watch. 
Neglecting small corrections duc to the flattening of the earth, 
the centrifugal force at its surface, the eccentricity of its orbit. 
and the mass of the moon, the law of gravitation shows that if 
we multiply together the length of the seconds pendulum, the 
square of the radius of the earth, and the square of the length 
of the sidereal month, divide the product by four, and take the 
cube root of the quotient, the result will be the distance from 
the earth to the moon. To find the length of the seconds 
pendulum we would rate the watch by means of the railroad 
transit, and then making a pendulum out of a spnerical leaden 
bullet suspended by a fine thread, we would adjust the length 
of the thread until the pendulum made exactly 300 vibrations 
in five minutes by the watch. Then, supposing the experiment 
to be made here, or in New York city, we would find that the 
distance from the point of suspension of the thread to the centre 
of the bullet was about 39 and 1 8 inches, and dividing that by 
the number of inches in a mile, viz, 63,360, we would have 
for the length of the seconds pendulum one-sixteen hundied and 
twentieth of a mile. The next step would be to ascertain the 
radius of the earth, and the quickest way of doing so would 
probably be, first, to determine the latitude of some point in 
New York city by means of the railroad transit ; neat, to run 
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a traverse survey along the old Post Road from New York to 
Albany, and finally, to determine the latitude of some point in 
Aibany., The traverse survey should surely be correct to one 
part in three hundred. and as the distance between the two 
cities 1s about two degrees, the Cifference of latitude might be 
Terermined to about the same percentage of accuracy. Jn that 
way we would find the length of two degrees of latitude to he 
abont 13S miles, whence the earth’s radius would be 3953 
miles. Jt would then only remain to observe the time occupied 
ty the moon in making a sidereal revolution around the earth, 
or, in other words, the time which she occupies in moving from 
aoy given star back to the same star again. 
within one-quarter of her own diameter we should soon find 
that the time of a revolution is about 27°32 days, and multiply- 
ing that by the number of seconds in a day, viz. $6,400, we 
would have for the length of the sidereal month 2,360,000 
seconds. With these data the computation would stand as 
follows:—The radius of the earth, 3953 miles, multiplied hy 
the length of asidereal month, 2,360,000 seconds, and the 
product squared, gives 87,060,000,000,0c0,0c0,000. Multiply- 
ing that by one-fourth ot the length of the seconds pendulum, 
viz. 1 64S0 of a mile, and extracting the cube root of the pro- 
duct, we would get 237,7c0 miles for the distance from the 
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carth to the moon, which is only abont $50 miles tess than the . 


truth, and certainly a remarkable result considering the crude- 
ness of the instruments by which it might be obtained. 
Nevertheless, when all the conditions are rigorously taken into 
account, these data are to be regarded as determining the rela- 
tion between the moon’s mass and parallax rather than the 
parallax itself. 

Our third gravitational relation, to wit, that existing between 
the solar parallax, the solar attractive force and the masses of 
the earth and moon, is analogous tothe relation existing between 
the moon’s mass and parallax and the force of gravity at the 
carth's surface, but it cannot be applied in exactly the same 
way, on account of our inability to swing a pendulum on the 
sun. We are therefore compelled to adopt some other method 
of determining the sun's attractive force, and the most available 
is that which consists in observing the perturbative action ‘of 
the earth and moon upon our nearest planetary neighbours, 
Venus and Mars. From this action the law of gravitation 
enables us to determine the ratio of the sun’s mass to the com- 
bined masses of the earth and moon, and then the relation in 
question furnishes a means of comparing the masses so found 
with trigonometrical determinations of the solar parallax. Thus 
it appears that notwithstanding necessary differences in the 
methods of procedure, the analogy between the second and 
third gravitational relations halds nat only with respect to their 
theoretical basis, but also in their practical application, the 
one being used to determine the relation between the mass of 
the moon and its distance from the earth, and the other to 
determine the relation between the combined masses of the 
earth and noon and their distance from the sun. 

Our fourth gravitational relation deals with the connection 
hetween the solar parallax, the lunar parallax, the moon's mass 
and the moon’s parallactic inequality. ‘Ihe important quantities 
are here the solar parallax and the moon’s parallactic inequality, 
and although the derivation of the complete expression for the 
connection between them is n littke complicated, there is no 
dithealty im getting a general notion of the forces involved. As 
the moon moves aruund the earth she is allernately without and 
within the earth's orbit, When she is without, the sun’s attrac- 
tion on her acts with that of the earth ; when she is within, the 
two attractions act in oppasite directions. Thus ineffcct the cen- 
trifvgal farce holding the moon tothe earthisalternately increased 
and diminished, with the result of elongating the moon’s orbit 
towards the sun and compressing it on the oppnsite side. As the 
variation of the centrifugal force is not preat, the change of 


the form of the orbit is small, nevertheless the summation of | 


the minnte alterations thereby produced in the moon’= orhital 
velocity suffices to put her sumetimes ahead, and sometimes 
behind her mean place to an extent which oscillates from a 
maximum to a minimum as the carth passes from perihelion to 
aphelion, and averages abont 125 scconds of arc, This per- 
turbatran of the moon's node is known as the parallactic 
mncquality because it depends on the earth's distance from the 
sun, and can therefore he expressed] in terms of the salar 
parallax, Conversely, the solar parallax can be deduced from 
the observed value of the parallactic inequahty, but unfortun- 
ately there are great practical difficulties in making the requisite 
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observations with a sufficient degree of accuracy. Notwith- 
standing the ever-recurring talk about the advantages to he 
obtained by observing a small well-defined crater instead at 
the moon's limb, astronomers have hitherto found it impractic- 
able to use anything but the limb, and the disadvantage of 
doing so as compared with observing a star is still further 
increased by the circumstances that in general only one limb 
can be seen ata time, the other being shrouded in darkness. 
1f both limbs could always be observed, we should then have a 
uniform system of data for determining the place of the centre, 
but under existing circumstances we are compelled to uiake our 
observations half upon one timb and half upon the other, and 
thus they involve all the systematic errors which may amse 
from the conditions under which these limbs are observed, and 
all the uncertainty which attaches to irradiation, persnnal 
equation, and our defective knowledge of the moon's semi- 
diameter. 

Our fifth gravitational relation is that which exists between the 
solar parallax, the lunar parallax, the moon’s mass,and the earth's 
lunar inequality. Strictly speaking, the moon does not revolve 
around the earth’s centre, but both bodies revolve around the 
common centre of gravity of the two. 1n consequence of that 
an irregularity arises in the earth’s orbital velocity around the 
sun, the cammon centre of gravity moving in accordance with 
the laws of elliptic motion, while the earth, on account of its 
revolution around that centre, undergoes an alternate accelera~ 
tion and retardation which has for its period a lunar month, and 
is called the lunar inequality of the earth's motion. We per- 
ceive this inequality as an oscillation superposed on the elliptic 
motion of the sun, and its semi-amplitude is a measure of the 
angle subtended at the sun by the interval between the centre 
of the earth and the common centre of gravity of the carth and 
moon. Just as an astronomer on the moon might use the 
radius of her orbit around the earth as a base for measuring her 
distance from the sun, so we may use this interval for the same 
purpose. We find its lengih in miles from the equatorial semi- 
diameter of the earth, the moon's parallax and the moon's 
mass, and thus we have all the data for determining the solar 
parallax from the inequality in question. In view of the great 
ditheulty which has been experienced in measuring the solar 
parallax itself, it may be asked why we should attempt to deal 
with the parallactic inequality which is about twenty-six per 
cent. smaller? ‘he answer 1s, because the latter is derived 
from differences of the sun’s right ascension which are furnished 
by the principal observatories in vast numbers, and should give 
very accurate results on account of their being made hy methads 
which insure freedom from constant errors. Nevertheless, the 
sun is not so well adapted for precise observations as the stars, 
and Dr. Gill has recently found that heliometer measurements 
upon asteroids which approach very near to the earth yield 
values of the parallactic inequality superior to thase obtained 
fromright ascensions of the sun. 

Our sixth gravitational relation is that which exists between 
the moon's parallax and the constants of precession and nuta- 
tion. Every particle of the earth is attracted bath by the sua 
and by the invan, but in consequence of the polar flattening the 
resultant of these attractions passes a little to one side of the 
earth's centre of gravity, Thus a cauple is set up, which, by 
its action upon the rotating earth, causes the axis thercot to 
describe a surface which may he called a fluted cone, with its 
apex at the earth’s centre. A top spinning with its axis in- 
clined describes a similar cone, except that the flutings are” 
absent, and the apex is at the point upon which the spinning: 
occurs. For convenience of computation we resolve this action” 
into two components, and we name that which produces the 
cone the luntsolar precession, and that which produces the 
Hutings the nutation. In this phenomenon the part played by 
the sun is comparatively small, and by eliminating it we obtain 
a relation between the luni-solar precession, the nutation and 
the moon's parallax, which can be used to verify and correct 
the observed values of these quantities, i 

In the preceding paragraph we have seen that the relation 
between the quantities there considered depends largely upon 
the flattening of the carth, and thus we are led to inquire how 
and with what degree of accuracy that is determined, 7 He 
are five methods, viz. one geodetic, one gravitational, and three” 
astronomical. The geodetic method depends upon measure 
men’. of the length ot a degree on varions parts of the carth’s 
surface, and with the dati hitherto accumulated it has proved 
quite unsatisfactory. The gravitational method consists in de- 


SEPTEMBER 27, 1894] 


termining the length of the seconds pendulum over as great a 
range of latitude as possible, and deducing therefrom the ratio 
of the earth's polar and equatorial semi-diameters by means of 
Clairaut’s theorem. The pendulum experiments show that the 
earth’s crust is less dense on mountaia plateaux than at the sea 
coast, and thus for the first time we are brought into contact 
with geological considerations. The first astronomical method 
consists in observing the moon’s parallax from various points on 
the earth’s surface, and as these parallaxes are nothing else than 
the angular semi-diameter of the earth at the respective points 
as seen from the moon, they afford a direct measure of the 
flattening. The second and third astronomical methods are 
based upon certain perturbations of the moon which depend 
upon the figure of the earth, aod should give extremely accurate 
results, but uafortunately very great difficulties oppose them- 
selves to the exact measurement of the perturbations. There is 
also an astronomico-geological method which cannot yet be re- 
garded as conclusive, on account of our lack of knowledge 
respecting the law of density which prevails in the interior of 
the earth. Itis based upon the fact that a certain function of 
the earth’s moments of inertia can be determined from the 
observed values of the coefficients of precession and nutation, 
and could also be determined from the figure and dimensions 
of the earth if we knew the exact distribution of matter in its 
interior. Our present knowledge on that subject is linited to a 
superficial layer not more than ten miles thick, but it is usual to 
assume that the deeper matter is distributed according to La 
Grange’s law, and then by writing the function in question in a 
form which leaves the flattening indeterminate, and equating 
the expression so found to the value given by the precession 
and nutation, we readily obtain the flattening. As yet these six 
imethods do not give consistent results, and so long as serious 
discrepancies remain between them, there can be no security 
that we have arrived at the truth. 

It should be remarked that in order to compute the function 
of the earth’s moments of inertia, which we have just been con- 
sidering, we require not only the figure and dimensions of the 
earth and the law of distribution of density in its interior, but 
also its mean and surface deasities. The experiments for de- 
termining the mean density have consisted in comparing the 
earth’s attraction with the attraction either of a mountain, or of 
a known thickness of the earth’s crust, or of a known mass of 
metal. Inthe case of mountains, the comparisons have been 
made with plumb-lines and pendulum ; in the case of known 
layers of the earth’s crust, they have been made by swingiog 
pendulums at the surface and down in mines ; and im the case 
of known masses, they have heen made with torsion balances, 
fine chemical balances, and pendulums. The surface density 
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results from a study of the materials composing the earth’s | 


crust; but notwithstanding the apparent simplicity of that pro- 


cess, it is doubtful if we have yet attained as accurate a | 


result asin the cise of the mean density. 

Before quitting this part of our subject, it is important to 
point out that the luni-solar preces-ion cannot be directly 
observed, but must be derived from the general precession. 
The former of these quantities depends only upon the action of 
the sun and moon, while the latter is affected in addition by the 
action of all the planets, and to ascertain what that is we must 
determine their masses. The methads of doing so fall into 
two great classes, according as the planets dealt with have or 
have not satellites. “The most favourable case is that in which 
One or more satellites are present, because the mass of the 
primary follows immediately from their distances and revolution 
times, but even then there is a difficulty in the way of obtaining 
very exact results, By extending the observations over 
sufficiently long periods the revolution times can be ascertained 
with any desired degree of accuracy, but all measurements of 
the distance of a satellite from us primary are affected by 
personal equation, which we caunot be sure of completely 
eliminating, and thus a considerable margin of uncertainty is 
brought into the masses. In the cases of Mercury and Venus, 
which have no satellites, and to a certain extent in the case of 
the earth also, the only available way of ascertaining the 
masses is from the perturbatrons produced by the action of the 
various planets on each other. These perturbations are of two 
kinds, periodic and secular. When sufficient data have been 
accumulated for the exact determination of the secular perturba- 
lions, they will give the best results, but as yet it remains 
advantageous to employ the periodic perturbations also. 

Passing now to the photo-tachymetrical methods, we have 
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first to glance briefly at the mechanical appliances hy which the 
tremendous velocity of light has been successfully measured. 
They are of the simplest possible character, and are based 
either upon a toothed-wheel, or upon a revolving mirror. 

The toothed-wheel method was first used hy Fizeau in 1849. 
To understand its operation, imagine a gun-barrel with a toothed - 
wheel revolving at right angles to its muzzle in such a way that 
the barrel is alternately closed and opened as the teeth an the 
spaces between them pass before it. Then, with the wheel in 
rapid motion, at the instant when a space is opposite the 
muzzle, let a ball be fired. It will pass out freely, aad after 
traversing a certain distance, let it strike an elastic cushion and 
be reflected back upon its awn path. When it reaches the 
wheel, if it hits a space it will return into the gun-barrel, but if 
it hits a tooth it will be stopped. Examining the matter a little 
more closely, we see that as the ball requires a certain time to 
go and return, if during that time the wheel moves through an 
odd multiple of the angle between a space and a tooth the ball 
will be stopped, while if it moves through an even multiple of 
that angle the ball will return into the barrel. Now imagine 
the gun-barrel, the ball, and the elastic cushion to be replaced 
respectively by a telescope, a light wave, and a mirror. Then 
if the wheel be moved at such a speed that the returning lizht 
wave struck against the tooth following the space through which 
it issued, to an eye looking into the telescope all would be 
darkness. If the wheel moved a little faster and the returning 
light wave passed through the space succeediog that through 
which it issued, the eye at the telescope would perceive a flash 
of light; and if the speed was continuously increased, a con- 
tinual succession of eclipses and illuminations would follow 
each other according as the returniag light was stopped against 
a tooth, or passed through a space further and further behind 
that through which it issued. Under these conditions the time 
occupied by the light in traversing the space from the wheel to 
the mirror and back again would evidently be the same as the 
time required by the wheel to revolve through the angle between 
the space through which the light issued and that through which 
it returned, and thus the velocity of light would become known 
from the distance between the telescope and the mirror 
together with the speed of the wheel. Of course the longer the 
distance traversed, and the greater the velocity of the wheel, the 
more accurate would be the result. 

The revolving mirror method was first used by Foucault in 
1862. Conceive the toothed-wheel of Fizeau's apparatus to be 
replaced by a mirror attached to a vertical axis, and capable of 
being put into rapid rotation. Then it will be possible so to 
arrange the apparatus that light issuing from the telescope shail 
strike the movable mirror and be reflected to the distant 
mirrer, whence it will be returned to the movable mirror again, 
and being thrown back into the telescope will appear as a star 
in the centre of the field of view. That adjustment being 
made, if the mirror were caused to revolve at a speed of some 
hundred turns per second, it would move through an appreciable 
angle while the light was passing from it to the distant mirror 
and back again, and in accordance with the laws of reflection, 
the star in the field of the telescope would move from the 
centre by twice the angle through which the mirror had 
turned. Thus the deviation of the star from the centre of the 
field would measure the angle through which the mirror turned 
during the time occupied by light in passing twice over the 
interval hetween the fixed and revolving mirrors, and from the 
magnitude of that angle together with the known speed of the 
mirror, the velocity of the light could be calculated. 

In applying either of these methods the resulting velocity is 
that of light when traversing the earth’s atmosphere, but what 
we want is its velocity in space which we suppose to be desti- 
tute of ponderable material, and in order to obtain that the 
velocity in the atmosphere must be multiplied by the refractive 
index of air. The corrected velocity so obtained can then be 
used to find the solar parallax, either from the time required by 
light to traverse the semi-diameter of the earth's orbit, or from 
the ratio of the velocity of light to the orbital velocity of the 
earth. 

Any periodic correction which occurs in computing the place 
of a heavenly hody, or the time of a celestial phenomena, is 
called by astronomers an equation, and as the time required by 
light to traverse the semi-diameter of the earth’s orbit first 
presented itself in the guise of a correction to the computed 
times of the eclipses of Jupiter's satellites, it has received the 
name of the light equation. The earth’s orbit being interior to 
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that of Jupiter, an1 both having the sun for their centre, it is 
evident tha: the distance between the two planets must vary 
from the sun to the difference of the radii of their respective 
orbits, and the time required by light to travel from one planet 
to the other must vary proportionately. Consequently, if the 
observed times of the eclipses of Jupiter's satellites are com- 


pare! with the times computed upon the assumption that the | 


iw» plane’s are always separated by their mean distance, it will 
be found that the eclipses occur too early when the earth is at 
jess than its mean distance from Jupiter, and too late when it 
3 further off, and from Jarge numbers of such observations the 
value of the light equation has been deduced. 

The combination of the mation of light through our 
atmosphere with the orbital motion ofthe earth gives rise to the 
annual aberration, all the phases of which are computed from 
its maximum value, commonly called the constant of aberration. 
There is also a diurnal aberration due to the ratation of the 
earth on its axis, but that is quite small, and does nat concern 
us this evening. When aberration was discovered the corpus- 
cular theory cf light was in vogue, and it offered a charmingly 
simple explanation of the whole phenomenon. The hypothetical 
light corpuscles impinging upon the earth were thought to behave 
precisely hke the drops in a shower of rain, and you all know that 
their apparent direction is affected by any motion on the part of 
the observer. [na calm day, when the drops are falling per- 
pendicularly, a man standing still holds his umbre’la direc'ly 
over his head, but as soon as he begins to move forward he in- 
clines his umbrella in the same direction, and the more rapidly 
he moves the greater must be its inclination in order tu meet 
the descending shower. Similarly the apparent direction of on- 
¢ ming light corpuseles wonld be affected by the orbital motion 


of the earth, so that in effect it would always be the resultant . 


arising from combining the motion of the light with a motion 
equal and opposite to that of the earth. But since the falsity 
of the corpuscular theory has been proved tbat explanation is 
no longer tenable, and as yet we have not been able to replace 
it with anything equally satisfactory based on the naw univers- 
ally accepted undulatory theory. In accordance with the latter 
theory we must conceive the earth as ploughing its way through 
the ether, and the point which has hitherto battled us is whether 
or not in so doing it produces any disturbance of the ether 
which affects the aberration. In our present ignorance on that 
point we can only say that the aberration constant is certainly 
very nearly equal to the ratio of the earth’s orbital velocity to 
the velocity of light, but we cannot affirm that it is rigorously sa. 

The Inminiferous ether was invented to account for the 
phenomena of light, and for two hundred years it was not sus- 
pected to have any other function. The emission theory pnstu- 
lated only the corpuscles which constitute light itself, but the 
undniatory theory fills all space with an imponderable substance 
Pp ssessing properties even more remarkable than those of 
ordinary matter, and to some of the acutest intellects the mag- 
aivvade of this idea has proved an almost insuperable objection 
against the whole theory. So late as 1862 Sir David Brewster, 
who had gamed a world-wide reputation by his optical re- 
searches, expressed himself as staggered by the notion of filling 
all space with some substance merely to enable a little twinkling 
star to send its Inght tous; but not long after Clerk Maxwell 
removed that difficulty by a discovery coextensive with the un- 
dulatory theory itself. Since 1845, when Faraday first per- 
formed his celebrated experiment of magnetising a ray of light, 
the idea that electricity 15 a phenomenon of the ether had been 
steadily growing, until at last Maxwell perceived that if such 
were the fact the rate of propagation of an electromagnetic wave 
must be the same as the velocity of light. At that time no one 
knew how ta generate such waves, but Maxwell's theory showed 
him that their velocity must be equal to the number of eleetric 
units of quantiy in the electromagnetic unit, and careful expen- 
ments soon proved that that is the velocity of light. Thus it 
was put almost beyond the possibility of doubt that the ether 
Rives rise to the phenomena of electricity and magnetism, a5 
well a3 to those of hght, and perhaps it may even be concerned 
in the production of gravitation itself, What could be apparently 
more remote than these electric quantities and the solar paral- 
lax? Am! yet we have here a relation between them, but we 
make no use of it, because as yet the same relation can be far 
more accurately determined fram experiments upon the velocity 
of light. 

Now let us recall the quantities and methods of observation 
which we have feund to be involved either directly or indirectly 
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' with the solar parallax. They are the solar parallax, obtained 
from transits of Venus, oppositions of Mars, and oppositions of 
certain asteroids ; the lunar parallax, found both directly, and 
from measurements of the force of gravity at the earth's surface ; 
the constants of precision, nutation, and aberration, obtained 
from observations of the stars ; the parallactic inequality of the 
moon ; the lunar inequality of the earth, usually obtained from 
observations of the sun, but recently found from heliometer 
observations of certain asteroids ; the mass of the earth, found 
from the solar parallax, and also from the periodic and secular 
perturbations of Venus and Mars ; the mass of the moon, found 
trom the lunar inequality of the earth, and also from the ratio 
of the solar and lunar components of the ocean tides ; the masses 
of all the planets, obtained from observations of their satellites 
whenever possible, and when no satellites exist, then from 
observations of their mutual perturbations both periodic and 
secular; the velocity of light, obtainel from experiments with 
revolving mirrors and toothed wheels, together with laboratory 
determinations of the index of refraction of atmospheric air ; the 
light equation, obtained from observations of the ellipses of 
Jupiter's satellites; the figure of the earth, obtained from geodetic 
triangulations, measurements of the length ef the seconds pendu- 
lum in various latitudes, and observations of certain per- 
turbations of the moon ; the mean density of the earth, obtained 
from measurements of the attractions of mountains, from 
pendulum experiments in mines, and from experiments on the 
attraction of known masses of matter made either with torsion 
balances or with the most delicate chemical balances; the 
surface density of the carth, obtained from geological examin- 
ations of the surface strata; and lastly, the law of distribution 
of density in the interior of the earth, which in the present state 
of geological knowledge we can do little more than guess at. 

Here then we have a large group of astronomical, zeodetie, 
geological and physical quantities which inust all be considered 
in finding the solar parallax, and which are all so entangled with 
each other that no onc of them can be varied without affecting 
all the rest. It is therefore impossible to make an accurate 
determination of any one of them apart from the remainder of 
the group, and thus we are driven to the conclusion that they 
wust all be determined simultaneously. Such has not been the 
practice of astronomers in the past, but it is the method to 
which they must inevitably resort in the future. .\ cursory 
glance at an analogons problem occurring in geodesy may be 
instructive. When a country is covered with a net of triangles 
it is always found that the observed angles are subject to a 
certain amount of error, and a century ago it was the habit to 
correct the angles in cach triangle without much regard to the 
effect upon adjacent triangles. Consequently the adjustment 
of the errors was imperfect, and in computing the interva} 
between any two distant points the result would vary somewhat 
with the triangles used in the computation—ihat is, i! one 
computation was made through a chain of triangles ronning 
around on the right-hand side, another through a chain of 
triangles ronning straight between the two points, and a third 
through a chain of triangles running around on the left-hand 
side, the results would usually all ditfer. At that time things 
were less highly specialised than now, and all geadetic opera- 
tions were yet in the hands of first-rate astronomers who soon 
devise processes for overcoming the difficulty, They imagined 
every observed angle to be subject to a small correction, and as 
these corrections were all entangled with each other through 
the geometrical conditions of the net, by a most ingenious 
application of the method of least squires they determined the 
all simultaneously in such a way as to satisfy the whole of the 
geometrical conditions. Thus the best possible adjustment was 
abtained, and no matter what triangles were used in passin) 
from one point to another, the result was always the sam 
That method is now applied to every important triangulation, 
and its omission would be regarded as proof of incompetency 
on the part of those in charge of the work. 4 

Now let us compare the conditions existing respectively in @ 
triangulation net and in the group of quantities for th 
determination of the solar parallax. Im the net every angle is 
subject to a small correction, and the whole system 
corrections must be so determined as ta make the sum of thei 
weighted squares a minimum, and at the same time satisfy all 
the geometrical conditions of the net. Like the triangles, t 
quantities composing the group from which the solar parall 
must be determined are all subject to error, and therefore w 

| must regard cach of them as requiring a small correction, and 
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all these corrections must be so determined as to make the sum 
of their weighted squares a minimum, and at the same time 
satisly every one of the equations expressing the 1clations 
between the various components of the group. 

Vhus it appears that the method required for adjusting the 
solar parallax and its related constants is in all respects the 
same as that which has so long been used for adjusting systems 
of triangulation ; and as the latter method was invented hy 
astronomers, it is natural to inquire why they have not applied 
it to the fundamental problem of their own science? The 
reasons are various, but they may all he classed under two 
heads. Tirst, an inveterate habit of over-estimating the 
accuracy of our own work as compared with that of others ; 
and second, the unfortunate effect of too much specialisation. 

‘The prevailing opinion certainly is that great advances have 
zecently been made in astronomy, and so they have in the fields 
of spectrum analysis and in the measurements of minule quanti- 
ties of radiant heat; but the solution of the vast majority of 
astrcnomical problems depends upon the exact measurement of 
angles, and in that little or no progress has been made. 
Bradley, with his zenith sector, a hundred and fifty years ago, 
and Bessel and Struve, with their circles and transit instraments, 
seventy years ago, made observations not sensibly inferior 10 
those of the present day, and indeed it would have been sur- 
prising ifthey had not done so. The essentials for accurately 
determining star places aie a skilled observer, a clock, anda 
transit circle, the latter consisting of a telescope, a divided 
circle, and four micrometer microscopes. Surely uo one will 
<'aim that we have to-day any more skilful observers than were 
Bessel, Bradley, and Struve, and the only way in which we have 
improved opon the telescopes made by Dollond one hundred 
and thirty years ago, is by increasing their aperture and re- 
latively diminishing their focal distance. The most famous 
<lividing engine now in existence was made by the elder Kepsold 


seventy-five years ago; but as the errors of divided circles and | 


their micrometer microscopes are always carefully determined, 
the accuracy of the measured angles is quite independent of any 
small improvement in the accuracy of the division or of the 
micrometer screws. Only in the matter of clocks has there 
been some advance, and even that is not very great. On the 
whole, the star places of to-day are a little better than those of 
seventy-five years ago, but even yet there is great room for 
improvement. One of the commonest applications of these 
Star places is to the determination of latitude, but it is very 
doubtful if there is any point on the face of the earth whose 
latitude is known certainly within one-tenth of a second. 

Looking at the question from another point of view, it is 
notorious that the contact observations of the transits of Venus 
in 1761 and 1769 were so discordant that from the same obser- 
vations E-ncke and Ik. J. Stone got respectively for the solar 
parallax 5 59 seconds and S91 seconds. Im 1870 no one 
thought it possiole that there could be any such difficulty with 
the contact observations of then approaching transits of 1874 
and 18$2, but now we have found from sad experience that our 
vaunted modern instruments gave very litte better results for 
the last pair of transits than our predecessors obtained with 
much cruder appliances in 1761 and 1769. 

The theory of probability and uniform experience alike show 
that the limit of accuracy attainable with any instrament is soon 
reached ; and yet we all know the fascination which continu- 
ally lures us on in our efforts to get better results out of the 
familiar telescopes and circles which have constituted the 
standard equipment of observatories for nearly a century. Pos- 
sibly these instruments may be capable of indicating somewhat 
smaller quantities than we have hitherto succeeded in measuring 
with them; but their limit cannot -be far off, because they 
already show the disturbing effects of slight inequalities of tem- 
perature and other uncontrollable causes. So far as these effeets 
are accidental, they eliminate themselves from every long series 
of observations, but there always remains a residuum of constant 
error, perhaps quite unsuspected, which gives us no end of 
trouble. LEncke's value of the solar parallax affords a fine 
illustration of this. From the transits of Venus in 1761 and 
1769 he found 8°58 seconds in 1824, which he subsequently 
corrected to $'57 seconds. and for thirty years that value was 
universally accepted. The first objectian to it came from 
Ilansen in 1854, a second followed fram Le Verrier in 1858, 
hoth based upon facts connected with the lunar theory, and 
eventually it became evident that Hncke’s parallax was about 
one quarter of a second too small, Now please observe that 
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Encke’s value was obtained trigonometricaily, and its inaccuracy 
was never suspected until it was revealed by gravitational 
methods which were themselves in error about one-tenth of a 
second, and required subsequent correction in other ways. 
Tlere then was a lesson to astronomers, who are all more or 
less specialists, but it merely enforced the perfectly well-knowa 
principle that the constant errors of any one method are ac- 
cidental errors with respect to all other methods, and therefore 
the readiest way of eliminating them is by combining the results 
from as many different methods as passible. Tlowever, the 
abler the specialist the more certain he is to be blind ta all 
methods but his own, and astronomers have profited so little 
by the Encke-Hansen-Le Verrier incident of thirty-five years 
ago that to-day they are mostly divided into two great parties, 
one of whom holds that the parallax can be best determined 
from a combination of the constant of aberration with the 
velocity of light, and the other believes only in the results of 
heliometer measurements upon asteroids. By all means con- 
tinue the heliometer measurements, and do everything possible 
to clear up the mystery which now surrounds the constant of 
aberration ; but why ignore the work of predecessors who were 
quite as able as ourselves? If it were desired 10 determine 
some one angle of a triangulation net with special exactness, 
what would be thought of a man who attempted to do so by 
repeated measurements of the angle in question, while he per- 
sisteatly neglected to adjust the net? And yer, until recently, 
astronomers have been doirg precisely that kind of thing with 
the solar parallax. I do rot think there is any exaggeration ir 
saying that the trustworthy cb:ervations now on record for the 
determination of the numerous quantities which are fanctions 
of the parallax could not be duplicated by the most industrious 
astronomer working continuously for a thousand years. Ilow 
then can we suppose that the result properly deducible from 
them can be materially affected by anything that any of us can 
do in a lifetime, unless we are fortunate enovgh to invent 
methods of measurement vastly superior to any hitherto 
imagined? Probably the existing observations for the deter- 
mination of most of these quantities are as exact as any that 
can ever be made with our present instruments, and if they 
were freed from constant errors they would certainly give results 
very near the truth. To that end we have only to form a 
system of simultaneous equations between all the observed 
quantities, and then deduce the most probable values of these 
quantities by the method of least squares. Perhaps some of 
you may think that the value so obtained for the solar parallax 
would depend largely upon the relative weights assigned to the 
various quantities, but such is not the case. With almost any 
possible system of weights the solar parallax will come out very 
nearly 8°Sog seconds + 0'0057 seconds, whence we have for 
the mean distance between the earth and sun 92,797,000 miles, 
with a probable eiror of only §9,7¢0 miles ; and for the diameter 
of the solar system, measured to its outermost member, the 
Planet Neptune, 5,578,400,000 miles. 


THE METEOR AND AIETEOR-STREAK OF 
AUGUST 26, 1894. 
Th 


E present year will certainly be remarkable for its large 

meteors. One of the most brilliant class of these phe- 
nomena appeared on January 25, and a fortnight later (February 
$) a fireball was seen as a conspicuous object even in the 
presence of the midday san, for the time was only 28 minutes 
after noon, The early evening of February 21 furnished another 
of these brilliant objects, but the observations were neither 
numerous nor exact, and all that could be definitely gleaned 


from them was that the hody disappeared at a height of 30 miles 
over Bolton in Lancashire. On April 22, before daylight haa 
gone, a fine meteor descended over the extreme south-east part 
of England, crossing the Strait of Dover from Tastings in the 
direction of Amiens in France. On May 18 a large daylight 
meteor was observed in Scotland and Ireland. Several addi- 
tional instances of these striking visitars have heen recently te- 
corded, and the Perseids presented a few fine specimens, though 
the season has been a very cloudy and unpropitious ene for all 
kinds of celestial observation. 

The magnificent meteor which forms the subject of this paper, 
appeared on August 26at 10h. 20m. It did not owe its parent- 
age to the great Perseid system, for it came too late in the 
month, and, moreover, its direction of flight is not conformable. 
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Those fortunate persons who happened to he out of doors at the 
time named, were startled by a bright lightning-like tlash,' and 
naturally looking upwards for the cause, they either saw the end 
part ofa fine meteor, or the dense streak it had projected as a 
glowing column of phosphorescence upon the dark ground of 
the sky. This streak was quite a remarkable feature in connec- 
tion with the meteor, for on three grounds it merits careful con- 
sideration—viz. for its duration, for the proper motion it soon 
exhibited under the intluence of the atmospheric current in 
which it was situated, and for the nondescript shapes it assumed. 
Before giving any particulars it may, however, be interesting to 
quote from some of the descriptions, 

Mr. Hi. Corder, Bridgwater, writes that on August 26, 10.20, 
there was a very interestiag meteor, but that its actual descent 
was unfortunately hidden by a wall. Ite afterwards, however, 
saw a bright streak in the position 138° + 62° to 1374" + 58). 
This, as seen with a binocular, soon became crooked, and drifted 
very slowly. until it finally disappeared at 10.50, half an hour 
atterwards, at the point 98° + 64°. Mr. Corder adds that this 
1s the longest duration of any meteor-streak he has ever seen.* 
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Fic. 1,.—Succersive appearances of the meteor-streak as observed by Mr. 
Corder at Kridgwater. 


Mr. S. A. Saunder, Crowthorne, near Wokingham, reports 
the time as 10.19. The length of the meteor’s path, as he 
observed it, was about 20 ; it moved quickly, and left a 
persistent streak of about 3° in length some 5° above its poiot of 
disappearance. This remained visible as a distinct trail for 20 
or 30 seconds, and as a decreasing luminous patch at ahout 
185 + 44 for two or three minutes. The path must have 
slightly preceded e Ur-a: Majoris, and probably crossect 190° + 57° 

A corresporden’, writing to the Daily Nes from Wood 
Green, says that at 10.18 he observed an exceptionally brilliant 
meteor about the size of a cricket-ball and of a pale blue colour, 
It appeared near to the foremost star in Ursa Major, and was 
visible for same seconds. The chief peculiarity in additioa to 
its great brillianey, was that it lefe a long broad trail of light in 
the sky, which remained some time after the meteor had 
vanished, anc then faded away very slowly. 

Mr. E. W. Coker, writing from Coventry to the Aug/ish 
Me hanie, states that at 10.20 he observed a nebulous hight in 
the north-west part of the heavens. Its form was elongated, 
and he compares it with a dense cluster of star-dust. Ile saw 
ut first through a window with the naked eye, and brought a 
telescope to bear upon it, but it had evidently passed its brightest, 
and was then fading rapidly. Its situation was in 213. + 48°. 

Colonel G. 1. Tupman has kindly sent me two observations 
from Harrow, which mutually corroborate cach other as to the 
end poiot near a Hoo.is (Areturus) in azimuth 110 west of 
south, and altitude re or 12°. The streak endured so long that 
one of the abservers got a telescope and watched it for some 
time, He remarked that the lower part of the streak and 
Arcturus would have been in the field of his tinder together. 

Mr. T. M. lvunmur, writing fram Trefriw, says :—'' The 
meteor, while excelling in brightoess though not in curation of 
Night any that I have had the good fortune to witness, was in 
respect Of the glowing trail which succceded quite unprece- 
deoted in my caperienec, It was vividly luminous, and the 
denser portion at once began to eolleet in a semicircular shape. 
This breaking-up absorbect the remainder of the trail, and still 
clearly visible slowly dryted toward, across, and beyond the 
‘Milky Way, when it faded from sight not less than cight 
minutes from its first «pprarance. 

There are some other deseriptions from the Midlands and 
South of Lngland, but it is singular that no reports have come 
to hand from North Wales, Cheshire, and Lancashire, over 
which the region the meteor appeared, and where its brilliancy 
must certainly have been very preat, 

1 The Nath waliteen hy the ariter at been to} int seeking, but the 
meteor tee fand its streak were hidden Ly a heuse wh hob teucis the view 
ofthe n th-north-westeky, 

= Dee poet dura? + wtreak ever cee: by the sei'er wal that 
fresatwhrth apprate? a ON sember 1), 7 ator 

trcak for three-qoarters ofan heer 
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On comparing the various observations together, it is found 
that they agree much better than is usually the case in a mis- 
cellaneous collection of this sort. The real path of the meteor 
in the air is therefore determinable within very moderate limits 
oferror, The Harrow position near Arcturus for the end part 
of the streak, offers, however, a discordance with the other 
observations, and there is reason to suppose that the star a Canum 
Venatietim was mistaken for Arcturus. It is necessary for con- 
sistency that the azimuth of 110 west of south, as seen from 
llarrow, should be increased to 132° west of south, when it 
will be correctly directed towards Denbigh, near which place 
the meteor streak was situated when first evolved. 

When the meteor was first seen it was ahout 90 miles high 
and over the river Mersey, at a point 20 miles west of Orms- 
kirk. Passing rapidly almost due south, it ended ata height of 
30 miles above Ruthin, Denhighshire. The angle of the 
meteor’s descent was 63, and the length of its ohserved path 
66 miles. The earth-point is indicated 6 miles sonth of 
Llangollen, and the astronomical radiant was at 305° + 79° 
near the 44 mag. star « Cephei. This position is confirmed 
by a statement of Mr. Corder's, that he saw a few other meteors 
giving a radiant at 300° + So°, and believed the large meteor 
would be found to belong to it, though its direction was noi 
precisely conformable. 

The luminous streak was ahout 9 miles in length, and its 
central portion 47 miles high over a place 6 miles east-north- 
east of Denbigh. The direction of its drift was eastwards 
towards Chester, and it passed over that town at a height of 6S 
miles, so that it was ascending rapidly in the atmosphere, It 
disappeared, according to the last view obtained of it by Mr. 
Corder, at 10,50 with his binoculars, when vertically over a 
point 2 miles west of Middlewich at a height of 83 miles. The 
angle of its ascent was 49, and during the 30 minutes of its 
visibility it traversed 48 miles, so that its rate of motion was 141 
feet per second, or 96 miles per hour. This velocity is about 
equal to that of one of the most destructive hurricanes possible. 
The movement of the streak was probably controlled by two in- 
fucnees, the easterly direction being due to a wind current io 
the upper atmosphere, while its rapid ascent was a necessary 
consequence of the light gaseous material of which it was com- 
posed. 

The relative angles of descent of the meteor and ascent of 
its streak are shown in the following diagram :— 


Horizon 
Meteor Streak 


Atthe time ofthe metcor’s appearance the air appears to have 
heen pretty calm ; in the north of England the wind was very 
slight from east, while in the south the direction was from south. 
The surface current would therefore appear to have heen very 
different to that at a great altitude, 

The radiant of the fireball is not a well-known one for the 
date, but in 1893 1 saw a few meteors during the period from 
August 4 16 from 310° + 77°, and io 1885, September 4 5,4 
feeble radiant was seen at 315° + 76°. On September 1, 1878, 
at 10,20, I observed a very brilliant streak-leaving meteor with 
a path from 161 +70’ to 155 + 56°,and attributed the radiant 
as at 315 +76. On September 8, 1878, aod an September 7, 
1S88, 1 saw fireballs, bnghter than Veous, that were directed 
from the same radiant point. There would appear, therefore, to 
be a well defined shower cf large meteors from the northern 
part of Cepheus at the close of August and beginning of 
September. Mr. Corder also informs me that on September 5. 
at 11.3, he saw another fireball descending from 142/454 
to 144 + §1 in Ursa Major. The same object was seen 
at Leeds, rom which place it was projected vn the stars of 
Aquarius, and there is reason to lelieve that this brilliant 
meteor, like that of August 26, and the fireballs of September 
1578 and 188, before referred to, had their derivation from the 
shower of « Cepheids. W. . DENNING. 
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WUE INDENMING OF CHEMICAL LITERATE RE 


OY the recent meeting af the American Association for the 
Advancement of Science the Committee on Indexing 
Chemical Literature presented ta the Chemical Section its 
twelfth annual report. The following is a reprint of an 
edvance copy of the report. During the current year the 
following bibliographies have been printed in the channels 
indicated :— 5 

(1) Index to the Literature of Didyminm, 1842-1893. 
A. C. Langmuir. School of Mines Quarterly (Columbia 
College, New York). Vol. xv. pp. 33-47. November 1893. 
In this index the author follows the plan originally proposed 
by H. C. Bolton in 1S70. 

(2) Tbe Tannins, a monograph on the history, preparation, 
properties, methods of estimation and uses of the vegetable 


By 


astringents. With an index to the literature of the subject. 
Vol. ii., the Tannins of oak-hark, mangrove, canaigre, 
chestnut. By Henry Trimble. Philadelphia, 1894. Pp. 172. 


t2mo. Ill. 

This forms the second volume of the work previausly noted 
in our report:. The carefully compiled bibliography contains 
about 325 titles. 

Reports of progress have heen received from several 
chemists. Prof. Arthur M. Comey announces that the first 
volume of his Dictionary of Chemical Solubilities, devoted 
to inorganic compounds, has gone to press, an: will he 
published hefore the clo:e of the year. The second volume is 
alsa in active preparation. 

Dr, Alfred Tuckerman reports thatthe United States Section 
of bis Bibliography of Mineral Waters will be ready for the 
printer in a few months, 

Prof. Clement W. Andrews states that he had dane much work 
on a Bibliograpby of the Polariscopic Determination of Sugar: 
hut, learning that Prof. H. W. Wiley, chief chemist of the U. S. 
Department of Agriculture, was engaged in a similar under- 
taking, generously handed over ta him all the material he had 
accumulated. The combined manuscripts have recently been 
returned to Prof. Andrews, who will continue the work. 

Prof. 1. W. Wiley reports great activity on the part of the 
Division of Chemistry of the U.S. Department of Agriculture, 
in the preparation of bibliographies and special indexes, but he 
is obliged to admit difficulties in securing the printing of the 
manuscripts. We quote the following paragraphs from his 
letter, dated June 29, 1894, addressed to the chairman of the 
committee :—‘‘ ‘The elegant bibliography of heavy metals 
accurring in canned goods, by Mrs. kK. P. McElroy, has not vet 
found an avenue for publication.” . . . ‘* We also have a very 
complete bibliography of carbohydrates from the point at which 
they were left by Tollens in his Handbuch, in 1888, up to the 
close of 1892. This work was partly done by myself, but 
chiefly by Mr. Hf. E. L. Norton, and we were assisted greatly 
by receiving many hundred titles from Vrof. C. W. Andrews, of 
the Massachusetts Institute of Technology. Dut what we can 
do with such a bibliography, comprising as it does three or four 
thousand titles, I do not know. The Deparlment of Agricul- 
ture will not publish it, it is too large for the Journal of the 
American Chemical Society, and so it lies idle.”. . . ‘* A very 
complete hibliography of agricultural chemistry for the year 
ending 1893 has also been completed hy the committee 
appointed by the Association of the Official Agricultural 
Chemists, of which Dr. William’ Vrear is chairman. This 
bibliography 1 submitted to the Assistant 
Agriculture with the request that it be published as a part of the 
Proceedings of the Association, but this request was 
complied with. The same committee has in preparation a 
complete bibliography of agricultural chemistry for the year 
ending June 30, 1S94, and this report will be presented to the 
meetin of the Association of Official Avricultural Chemists in 
August at Washington. We shall then have unpublished a 
complete bibliography of all agricultural chemical topics for the 
two years ending June 30, 1894.” 

Mr. P. 11. Seymour's *‘ Bibliography of Aceto-Acetic Ester ” is 
in the printer's hands, and will be published by the Smithsonian 
Institution during the summer. 

Vrof. F. WW. Clarke reports that he is engiged on a new 
edition of his ‘‘ Recalculation of Atomic Weights.” 

Prof. 11. C. Bolton has begun a ** Supplement to his Biblio- 
graphy of Chemistry,” and last winter visited the chief libraries 
of Italy in search of material. 


Po, 1200, VOL. 50] ~ 


INCA IRE Ke ay 


Secretary of | 


not | 


| 
| 


3? 


ws 


Dr. Hl. TP. Talhot, of the Massachusetts Institute of 
Technolozy, with the co-operation of Dr. 11. C. Bolton, has 
begun a second edition of the ‘‘Index to the Literature of 
Manganese,” published by the latter in 1$75, with the intention 
of bringing it down to date. 

Prof. Jawes Lewis Howe, of Louisville, Ny., reports progress 
on a Bibliography of the Platinum Metals. 

Dr. W. Il, Magee, of Cornell University, has completed 
Indexes to the Literature of Cerium and of Lanthanum, and 
the MSS. have been approved by your committee, and, together 
with Mr. Langmuir’s Index to the Literature of Didymium, 
have been recommended to the Smithsonian Institution for 
publication. The three Indexes have been accepted by the 
Smithsonian, and will appear in the Miscellaneous Collections. 

Prof. Charles E. Munroe reports that part ii. of his ‘‘ Index to 
the Literature of Explosives ’’ does not complete his work, as 
stated in the Eleventh Annual Report; he is eagaged on a 
continuation. 

Dr. Claude Augustus Oscar Rosell’s thesis, presented to the 
Columbian University, Washington, D. C., in June, entitled 
‘Tnvestigation of the Properties of Ferric Acid,” contains an 
exhaustive hibliography of the Ferrates and Ferric Acid; the 
channel of publication is not yet determined. 

Prof. J. Christian Bay reports progress on a hihliography of 
alcoholic fermentation, and has commenced a bibliography of 
glycogen. 

The annual reports of this committee are properly confined 
to the productions of Americans ; hut the chairman begs leave 
to direct attention to indications of a growing appreciation of 
the value of special bibliographies on the part of European 
chemists, confirming by their recent and proposed activities the 
work begun in America, at the chairman’s suggestion, now 
more than twelve years ago. Several European countries have 
long published periodical bulletins of all books issued in their 
own Jands, but they are, asa rule, too comprehensive in scape 
for the convenience of the specialist in science. Since the 
‘Biblioteca Ilistorico Naturalis,” published at Gottingen, 
dropped chemistry from its pages (in 1887) the most useful] 
bibliography of current scientific works has been the well- 
known ‘* Natur Novitates " (Friedlaender, Berlin), now in its 
sixteenth year ; however, this trade serial is stronger in Ger- 
man than in other langnages, and falls short of the completeness 
desirable. 

In technology and technical chemistry the admirable ‘‘ Reper- 
torium der technischen Literatur’ (Leipzig), in its continuation, 
affords invaluable assistance to the indus rial chemist. Recently, 
too, the following periodical has heen established : ‘* Bibhoteca 
polytechnica ; internationale Buibliographie der gesamnmiten 
neuen technischen Literatur, herausgegeben von Fritz von 
Szezepanski.” (St. Petersburg and Leipzig, 1893.) Svo. 12 
numbers per annum. ‘This includes chemi-try pure and 
applied. 

The need of an exhaustive authoritative bibliography of 
current chemical books of the world is still felt. 

In a private letter to the chairman of your committee, Dr. 
Bechhold, of Frankfort-on-Maine, announces his intention of 
publishing a full and complete Index to Current Chemical Liter- 
ature in all languages, on a most comprehensive plan ; the frst 
number of this serial will be awaited by chemists with great 
interest. 

Heinrich Wien (Vienna) and F. A. Brockhans (Leipziz), 
announce the publication of a ** Universal lidex ta the World's 
Technical and Scientific Literature.’ This ambitinus undertak- 
ing is intefded to embrace both books and periodicals, and tu 
represent all the known literature that has appeared in every 
part of the world; five parts are projected, viz. chemistry, 
medicine, mining, photography, electricity. 

As uost of the members of the Cheinical Section are aware. 
a call has been issued for an International Congress of Applied 
Chemistry, to be held, under the patronage of the Belgian Gov- 
ernment, at Brussels in August 1894. At that meeting it is 
proposed to found a Review of Reviews of Applied Biological 


| Chemistry in several languages, to contain a résum of chemical 


work in that branch from all parts of the world. The Secretary 
General of the Congress is M. Sachs, [5S Rue d’Allemagne, 
Brussels. 

At the Congress of Chemists held in Chicago, in August 
1893, your chairman had the honour to read an address on an 
“International Index to Chemical Literature” (7. fm. Chen. 
Soe., xv. Oct. 1893), in which be praposed a simple scheme 
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for indexing current periodical chemical publications by ioter- 
national co-operation. It is extremely gratifying to record that 
the necessity of international co-operation has since been 
suggested by so weighty an authority as the Royal Society 

London). That splendid monument of the hipliograohy of 
science, ‘' The Catalogue of Scientific Papers,”’ published by 
the Royal Society, has failed to satisfy the requirements of 
students in science, owing to the lack of a subject-index to the 
prodigious material classified under the names of the anthors ; 
but according to a circular issued by the Royal Society in April, 
“itis hoped that a key to the volumes already published may 
be eventually issued.” The Royal Society further announces 
its intention of continuing the ‘* Catalogue of Scientific Papers” 
after Jao. t, 1900, on an enlarged and improved plan, with 
the aid of international co-operation, and asks for suggestions 
as to the best methods of inaugurating such a scheme. 

Although this report deals with chemistry, it may be proper 
to mention here an important undertaking in another branch of 
science, as it affords an additional instance of the progress now 
making towards international co-operation in bibliography. At 
the Washington meeting of the International Congress of 
Geologists a committee on the Bibliography of Geology was 
appointed for the purpose of preparing a list of the geologic 
bibliographies now in existence. This work is now approach- 
ing completion onder the direction of M. Emmanuel de 
Margerie (Paris), the Secretary of the International Committee. 

American botanists also are showing their appreciation of 
bibliographical work. A committee of the Torrey Botanical 
Club publishes in the Bulletin of the Club an ‘‘ Index to recent 
Literature relating to American Botany.” This Index was 
Segun in January 1894, and is continued each month; the 
arrangement is alphabetically by authors. 

At the Chicago Congress of Chemists a committee was 
appointed to bring about the organisation of a triennial (or 
quinquennial) international meeting of chemists. Prof. Frank 
W. Clarke, one of the members of your committee, is chair- 
man of that body. Perhaps the future World’s Chemical 
Congresses may arrange the publication of an exhaustive Index 
to the Chemical Literature of the World by international co- 
operation, cither in accordance with the scheme proposed by 
your chairman in his address at Chicago, or in some more 
efficient way. 

Thus, it is evident that immense progress is being made inthe 
compilation of indexes and bibliographies in many branches of 
science, in both Europe and America; it is to be hoped that 
«American chemists, who have been in some measure pioneers 
in the matter, will feel stimulated to still greater exertions 
than before. 

The chairman bas a limited number of copics of the Tenth 
Report, containing a list of forty-five Indexes to Chemical 
Literature, which he will be glad to send to applicants. Com- 
munieations should be addressed to the Chairman, at the 
University Club, New Vork City. 

AI, CARRINGTON BOLTON, Ctatrman, 
F. W. CLARKE, 

ALBERT RK, Leens (in Europe), 
ALEXIS A, JULIEN, 

Joun W. LAanctey, 

ALBERT B. VRESCOTT (in Europe), 
ALFRED TUCKERMAN, 
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SOCIETIES AND ACADEMIES, 
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Academy of Sciences, September 17.—M. Larwy in the 
chair.—.\ note was presented by M. Faye concerning the 
International Geodetic Association at Innspruck, and intimating 
the probability al a certain number of geologists being requested 
to join its permanent Commission.—Shooting-stars observed in 
htaly in Angust 1894; a nate by 1’. Francois Denza. The 
numbers of shooting-stars observed at some four-and-twenty 
statrons scattered all over Italy are recorded. The swarm was 
thickeron the night nf10 11 than on other nights. By observa- 
‘tons made at the Vatican, the principal radiant point had the 
co-ordinates a = 45, 8 ~ §4°%.—On the problems of dynamics 
of which the differential equations allow an infinitesimal trans- 
formation, by M. 2. Stackel. An infinitesimal transformation 
I'., which allows 1 — 1 differential equations between the inde- 
pendent variables fy, fy + + +1 fn Which determine the posi- 
tion of the mobile system, does not exist when the variables 
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fv fo + + © fn tre so chosen that: (1) The function of the 
forces M1 depends only on “.. Ay + . + fas (2) the expression 
of the acting force 1s reduced to 

Bone 

he 


2 TPs « 
SHEA SO Venton ngs aaa) a= 
7 ay hols iN dt 


«is an arbitrary constant, and the coefficients 4, depend only 
on the arguments fs, A3, . . 5 fu ‘Then the infinitesimal 


transformation P,-has the canonie form P= = These condi- 


oy 
ditions are necessary and sufficient.—On the linear equations 
from the derived partials of the second order, by M. .\. Petot.— 
On the mixture of liquids, by M. J. de Kowalski. lhe author 
has endeavoured to obtain experimental confirmation of Van 
der Waals’ theory of the miscibility of liquids if suticient 
pressures be applied. Negative results only were obtained in 
the cases of isobuty] alcohol and water aod ether and water. 
The system ethyl alcobol : isobutyl aleohol : water with a blue 
colouring matter, completely mixing at 22°°7, gave at 19°°5 
mixture at a pressure of SSo to goo atmospheres. .\t 19 the 
same system showed no signs of becoming homogencous, even 
under a pressure much greater than 1000 atmospheres. —On the 
presence of 7%plles commeuses in the vine, by M. Lonis 
Mangin. —On a vine disease caused by lurcobasitinm cutis, by 
M. P. Eloste. The disease known as the ** maladie rouge” 
has been widely disseminated this year. The anthor has found 
the mycelinm of durcobasidium: vitts in the altered parts of the 
leaves, but he has not yet found its Iructifications, nor is its 
parasitism completely proved ; a full description of the progress 
of the disease in an attacked plant is given.—A waterspout at 
sea, by M, Génot. 
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MNOTHER SUBSTITUTE FOR DARWINISM. 


Nature's Methed in the Evolution of Life. 
T. Fisher Unwin, 1894.) 


aa every educated min who can write good 
4 English, but who cannot understand Darwin’s 
theory of Natural Selection, seems to feel compelled to 
explain his difficulties and to offer his own preferable 
theory in the form of a volume on Evolution. We are 
thankful that the present anonymous volume is a small 
one; but that is its chief, if not its only merit. The 
writer has not, in the first place, made any serious attempt 
to understand the theory he objects to as inadequate ; 
and, in the second place, his own theory is so vague and 
so entirely unsupported by either fact or argument as to 
be altogether worthless. A few extracts from the book 
will serve to support both these statements. 

In the first chapters discussing the Darwinian theory 
we have this statement :— 


(London: 


“Deviations, although minute, tend, it is alleged, to accn- 
mulate, and the accumulations over prolonged periods of 
time ultimately produce variations from the original type. 
sufficient to constitute new species.” (p. 10.) 

Of course no such “tendency” was ever alleged by 
Darwin. The difference in size between the Shetland 
pony and the dray-horse is said to be due to difference 
of climate and food — 

“There is no reason to doubt that the size of the 
former is due to an unfavourable climate and insufficient 


quantity and quality of food, and that of the latter to 
comfort combined with a generous diet.” 


But he ignores the case of the lap-dog and Italian 
greyhound onthe one hand, and the Dingo or Esquimaux 
dog on the other, where the same contrasted conditions 
have apparently acted in a manner precisely opposite. 
Again, he seems to think that the strnggle for existence 
is only the strnggle for food, and that such a struggle 
must cause deterioration. He supposes the case of 
rabbits on a small island, and says— 


“The rabbits possessing the strongest vitality and able 
to live on the smallest quantity of food, will have proved 
themselves the fittest. ... But have the rabbits of the 
highest type come through the struggle unscathed ? 
Have the fittest of the survivors become fitter to continue 
the conflict than the rabbits that were fittest when the 
conflict began? If so, it would follow that scarcity of 
food is more favourable to animal life than abundance.” 
(p. 28.) 

Here he clearly falls into confusion through some idea 
of abstract ‘‘ fitness” —fitness independent of the condi- 
tions of existence, as shown by his statement on the next 
page that the struggle for existence “is evidently inimical 
to beneficial variation.” Again (p. 31) he asks: “Is 
there any ground for believing that excessive use develops 
beneficial variation ?” showing that he entirely misunder- 
stands the theory of the natural selection of individual 
variations. 

This misconception is further shown by quoting the 
inability of the ostrich to fly as an example of “the 
failure of natural selection”; and as a still more glaring 
example of this failure he refers to the curious Chaparral! 
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Cock of California, a ground cucko> which lives in the 
open woodlands, runs very quickly, but rarely flies. The 
alleged ‘“‘failure” is supposed to exist because the 
mounted cowboys catch the bird with their whips, and it 
does not escape by flying! It never seems to have occurred 
to this writer that both these birds are striking examples 
of the success of natural selection, since they have both 
become well adapted toa terrestrial life, as shown by their 
abundance in individnals. The notion seems to be that 
every bird which cannot fly as well as a swallow or a 
falcon must be a failure. Yet on the author’s own 
theory, which, as we shall see, is a modified form of 
special creation, the failure, if it existed, would be even 
more deplorable. 

This theory, which he calls “Nature's Law of Selec- 
tion,” is thus defined— 

“What, for want of a better term, we call the progress 
of species, is not evolving a new organism out of one 
previously existing, but by substituting another more 
closely adapted to the conditions.” (p. 62.) 

How this other one is substituted is a mystery which 
is but imperfectly explained further on, in a chapter on 
“The Method of Evolution,” in which we are told that— 

“ Every organism is the product of a particular com- 
bination of force acting on matter according to certain 
fixed laws, and that the same combination of force, united 
with matter, has a constant and persistent individuality, 
which is reproductive.” 

And this enigmatical proposition is supposed to be 
made clearer by the next sentence. 

“As there are elemental substances, so there may be 
elemental forces possessing special qualities and affinities, 
which may have, from time to time, as conditions became 
favourable, combined with each other to work out 
evolution.” (p. 67.) 

If the former statement was obscure, this latter state- 
ment, of what ‘‘may be” and ‘‘ may have,” renders that 
obscurity perceptibly greater. Then follow several pages 
about the Power Loom as compared with the Loom of 
Life, after which we have a further statement of how the 
different life forces have acted successively on the simple 
cell “ embodying the first vital force,” and thus developed 
the various organisms. (p. 71.) In order to give usa 
concrete example of the theory at work, we have this 
account of the origin of the whale, and the author may 
well be complimented on his conrage in attacking so 
difficult a problem which almost brought Darwin him- 
self to grief. But a greater than Darwin is here. Read 
and wonder. 

“ According to our theory, the life force of the whale 
proceeds to fashion its skeleton on the type of its terres- 
trial antecessor, and builds the structure to the junction 
of the antecedent form with the new, and somewhat 
beyond the first point of differentiation between them. 
The bones of the hind limbs begin to be formed, but 
forthwith the new force special to the whale, coming into 
play, supersedes the forces that would have compleied 
the antecedent type, and the whale is produced.” 

That is how it was done! For brilliancy of invention 
and clearness of exposition this is only comparable with 
that fascinating account, by Adrianus Tollius, of the 
origin of stone implements by natural causes, as quoted 
by Mr. Tylor. 

“ He gives drawings of some ordinary stone axes and 
hammers, and tells how the naturalists say that they are 
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generated in the sky by a fulgureous exhalation con- 
clobed in a cloud by the circumfixed humour, and are as it 
were baked hard by intense heat,and the weapon becomes 
pointed by the damp mixed with it flying from the dry 
part, and leaving the other end denser, but the exhalations 
press it so hard that it breaks out through the cloud. 
and makes thunder and lightning. But, he says, if 
this be really the way in which they are generated, it is 
odd that they are not round, and that they have holes 
through them, and those holes not equal through. but 
widest at the ends. It is hardly to be believed he 
thinks.”! 

Here we have an example of a brilliant and compre- 
hensive theory—a theory able to explain everything, 
yet subject to petty criticism! And we fear that our 
anonymous author’s equally brilliant theory of the orgin 
of the whale will be not less unfortunate. Of course we 
are assured that the theory explains almost everything— 
homology, embryology, rudimentary organs, &e., though 
he does, modestly, admit that it does ef explain why 
hybrids are sterile. In order not to misrepresent the 
writer one more passage must be quoted, because he 
there brings his ideas more nearly into accord with that 
theory of discontinuous variation which has been recently 
put forward. 


“ Evolution proceeded by successive distinct gradations 
or stages. The differentiation of every new species 
resulted from forces «ah exfra superimposed on, and, to 
some extent, superseding or modifying the forces that 
produced the species or genus immediately preceding in 
the same line of development. The fecundated ovum 
ef a species was, as it were, fecundated a second time 
witha new force, and the ovum thus bi-fecundated pro- 
duced. instead of the species to which it belonged, a new 
species built upon a modification of its predecessor.” 

The theory is therefore one of special creation through 
the ordinary process of descent. The “new forces «ad 
cafra” which produced a whale from a terrestrial animal 
were also at work every time one species of tit, or 
warbler, or beetle, or snail, was modified in adaptation to 
a slightly different mode of life, and became a new 
species. Thus allis explained ; except why there is any 
variation of these specially adapted species, why they in- 
crease at such an enormous rate necessitating such 
wholesale destruction, why there is any struggle for 
existence. All these phenomena, which are the very 
e>sence of a theory of descent with modification by 
natural selection, are entirely out of place in a theory of 
special creation, and are therefore the condemnation of 
any such theories. ALFRED R. WALLACE, 


Tit, MEAN DENSITY OF THE EARTH. 


Ta Mein Density of the Harth, Au Essay ta which the 
Adis Pree wry adjudged tn 893 tn the University 
of Cambrity. By J. HH. Poynting, Se.D., FIRS. 

London: C. Gritfin and Co., Limited, 1894.) 
‘|. essay, which contains an account of Prof. 
Poynting’s well-known investigation of the mean 
censity of the earth, though the last Adams prize essay, 
ts the first to which that prize has been awarded for 

experimental work. We hope that it is the first of a 

leng series of essays in which the candidates will attack 


Ear y Wetory Wf Mankind,” second edition, y. 2.7. 
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the questions proposed by experiment as well as by — 
mathematical analysis. We can hardly expect, however, 
that the level reached by the magnificent experimental 
work of Prof. Poynting will always be maintained. 

The essay consists of two parts, the first containing an 
account of previous determinations of the mean density, 
the second an account of Prof. Poynting’s own deter- 
mination by means of the ordinary balance. 

The first part begins with an account of the astro- 
nomical or geodetical methods, in which the attraction 
of a mountain was compared with that of the earth, as in 
the experiments of Bouguer in Peru, of Maskelyne an 
Hutton on Schehallien, of James and Clark on Andrews 
Seat, of Carlini on Mount Cenis, and of Mendenhall on 
Fujiyama; or with that of the slab of matter above the 
surface of amine as in Airy’s Harton Pit experiments, 
and yon Sterneck’s experiments in Pribram and Freiberg 
The beautiful method employed by von Sterneck in his 
pendulum experiments ought to be more widely known 
in England. The object of the astronomical method has 
undergone a Curious reversal. It was originally to deduce 
the mass of the earth from a supposed knowledge of the 
distribution of matter in the locality of the experiment. 
whereas now it is rather to find the distribution of matter 
in this locality, assuming the mass of the earth to be 
known. 

The other methods are laboratory methods, and 
depend upon the measurement of the attraction be- 
tween known masses. Prof. Poynting points out a very 
interesting under-estimate of this attraction made by 
Newton. In the Principia, Newton estimated that two 
spheres of the density of the earth, each a foot in diameter. 
would, if separated by quarter of an inch and left to 
their own attractions, take nearly a month to come into 
contact. Prof. Poynting shows that there is a mistake in 
the arithmetic, and that in reality the spheres would 
come into contact in between five and six minutes, 

It is now very nearly a century since the first measure- 
ments of the attraction between two masses in a labora- 
tory were published by Cavendish (‘Experiments ta 
Determine the Density of the Earth,” PA2/. Trans. 1798), 
who used the torsion balance. Since then this method 
has been used by Reich, Baily, Cornu and Baille, anil 
Boys ; while the ordinary balance has been used by von 
Jolly, Prof. Poynting himself, and by Kénig, Richarz 
and Krigar Menzel, working in collaboration, while the 
method of the pendulum balance has been used by 
Wilsing. The labour expended over these investigation 
may be estimated from the fact that, to take only tw 
modern instances, Prof. Poynting’s experiments extended 
over twelve years, while those of Cornu and Baill 
were commenced in 1870, and are not yet completec 
The essay contains a clear and critical account of th 
preceding experiments, The result of the criticism is 


raise, if possible, Cavendish’s fame as an experimente’ 


Of Baily’s laborious research, Prof. Poynting says 
‘The eritical examination it has received in later year 
has entirely destroyed any confidence in the result. It 
remains, however, as a most remarkable and usefui 
example of the danger of substituting multiplication of 
observations for consistency.” The contrast between the 
amount of work which has been published on the 
| numerical magnitude of the attraction, with that which 
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has appeared on the effects, if any, which modifications 
of the surroundings exert on this attraction is very re- 
markable. Newton’s hollow pendulum experiments, 
repeated with greater accuracy by Bessel, seem to be 
almost the only investigations which have been published 
on what may be called the physical properties of gravita- 
tional attraction. As far as we know, the attraction 
between two given masses depends merely upon their 
geometrical configuration; it is independent of the 
medium between them, of the physical state of the 
masses, whether they are solid, liquid or gaseous, 
amorphous or crystalline ; it does not depend upon the 
temperature of the masses. Indirect evidence, often 
derived from the Cavendish experiments, shows that the 
preceding statements must at least be very approxi- 
mately true. Again, chemical analysis is founded on the 
hypothesis that the weight of an atom of a chemical 
element is unaltered whatever chemical combinations it 
may form, or whatever the temperature to which it may 
be raised. It is, however, often difficult to tell the 
degree of approximation to the truth of the preceding 
statements which is indicated by such indirect evidence, 


inferior limit to the accuracy of some of the preceding 
statements would not be superfluous, Take the case, for 
example, of the statement that the weight of an atom 
cannot be altered by chemical combination: it would be 
for the advantage of science if this were proved with the 
utmost possible accuracy attainable by present methods 
for some definite chemical combinations. The question 
is of interest in connection with the view that the atoms 
of elements are aggregations of atoms of some primordial 
substance not very much lighter than hydrogen, The 
values of the atomic weights of the elements is incon- 
sistent with this view if each atom of the primordial 
element retains its weight unaltered in the complex 
atom. If, however, it sutiers a slight change of weight, 


then we might expect to find traces, thougn perhaps | 


faint ones, of such a change in ordinary chemical com- 
binations. 

Another question which has excited some interest is 
a possible connection between the magnitude of gravi- 
tational attraction and temperature. Prof. Hicks has 
pointed out that Baily’s results gave a value for the 


mean density of the earth which uniformly diminished | 


as the temperature increased, indicating, if the effect is 
areal one, that the attraction between two masses in- 
creases with the temperature, and von Sterneck, in his 
experiments at Freiberg, found a remarkable relation 
between the temperature and the value of gravity. Prof. 
Poynting discusses these and other results, and comes to 
the conclusion that they are to be explained by other 
causes, and do not afford any evidence at all that the 
attraction between bodies varies with the temperature. 
The point is one which hasa direct bearing on Prof. 
Poynting’s own experiments, as the final value for the 
mean density is got by taking the mean of two sets of 
experiments, and as the temperature in the two sets 
differed by about 3°5 C., an uncorrected temperature 
effect would affect the result. 

We are very glad to find from this essay that Prof. 
Poynting is engaged on an investigation as to whether 
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the attraction between two crystals depends on the re- 
lative position of their axes. 

The second part of the essay consists of Prof. Poynt- 
ing’s paper ‘Ona Determination of the Mean Density 
of the Earth,” published in the PAz/7. Trans. for 1891. 
This, in addition to the actual determination of the mean 
density, is almost a treatise on the method of using a 
balance so as to get great sensitiveness. The work is a 
model of patient care and skill, as well as of clearness 
of exposition, and we feel as we read it that the utmost 
has been made out of the apparatus and the method. 
Prof. Poynting is of opinion that it is only air-currents 
which prevent the balance being used with an accuracy 
far beyond anything hitherto approached ; the ordinary 
balance is more sensitive than the torsion balance to 
air-currents, since these produce the greatest disturbance 
in the vertical direction, which is the direction of dis- 
placement in the ordinary balance. Prof. Boys has shown 
that to minimise the effect of air-currents the size of the 
apparatus ought to be reduced as much as possible. 
Prof. Poynting says that if he were designing his ap- 


| paratus again, instead of using, as he did, an exceptionally 
and a direct experimental investigation to determine an | 


large balance, he would go to the opposite extreme and 
use a very small one. 

Of all the methods hitherto used to determine the mean 
density of the earth, the arrangement used by Prof. Boys 
seems to be the one capable of the greatest accuracy. 
There are, however, certain points about the method 
of the common balance, such as the simplicity of the 
most important measurements, and the absence of the 
necessity to determine a time of swing with great ac- 
curacy, which make it worthy of such a work as Prof. 
Poynting has devoted to it. 

The mean density of the earth found by Prof. Poynting 
is 5°49. Prof. Boys’ result is 5°53. 


MINING. 


Al Text-book of Ore and Stone Mining. By C. Le 
NETS ISOS, Wir JDESYeR, Jes. wie, ele. ul, 
with Frontispiece and 716 Illustrations. (London: C. 
Griffin and Co., Limited, 1894.) 

i view of the paramount importance of the produc- 

tion of minerals to Great Britain, and of the con- 
stant enterprises for working gold ores and other minerals 
in most of our colonies, it is certainly remarkable that 
there has hitherto been no satisfactory systematic treatise 
on metalliferous mining available. It is a matter of con- 
gratulation, therefore, that so eminent an authority as 

Dr, Le Neve Foster has found time, with his many duties 

as H.M. Inspector of Metalliferous Mines, and as Pro- 

fessor of Mining at the Royal College of Science and 

Royal School of Mines, to fill up so important a gap in 

technical literature. His compendious volume will un- 

doubtedly be warmly welcomed as an invaluable work 
of reference, not only by mining students, but by all 

English-speaking mining engineers. The subject is so 

extensive, that the author’s task of keeping his text-book 

within moderate limits, without erring-on the side of 
omission, was one of considerable dittculty. He has, 
however, been thoroughly successful ; and the extremely 

methodical arrangement of the material obviates, as 1 


se 


dain the cas2 of Rankine’s engineering treatises, the 
possibility of the work becoming rapidly obsolete. 

The subjec: has been divided into the following 
cnapters : “} Occurrence or manner in which the useful 
minerals are found in the earth’s crust; (2) prospecting 
or search for minerals ; (3) boring; (4) excavation; 5) 
supporting excavations; (6) exploitation or working 
away of minerals; (7) haulage or transport along roads ; 
(S$) winding or hoisting in shafts; (9) drainage ; (to) 
ventilation ; (11) lighting ; (t2) descent and ascent ; 
dressing ; (14 principles of employment ; 
tion; (16 condition of workmen; and (17) accidents. 
The mining of coal is not dealt with; a special treatise 


H.W. Hughes. 

In the first chapter, the time-honoured definition of 
mineral veins as the contents of fissures is wisely 
expanded by the author. Veins, he states, are tabular 
mineral deposits formed since the enclosing rocks, and 
either occupying cavities formed originally by fissures, 
or consisting of rock altered in the vicinity of fissures. 
There can be no doubt that many so-called fissure-veins 
are really substitutional deposits,and the necessity for 
some change in the definition is apparent. The author 
enters a timely protest against the use of the word 
* gangue” for the veinstonce, lode-stuff, or matrix. Mis- 
translated from the German Gang (vein) into French, 
and thence into English, it has lost its original meaning, 
and should be consigned to oblivion. 

The fascinating but perplexing subject of the formation 
of mineral veins is clearly and concisely dealt with. 
Sandberger’s lateral secretion theory, assuming that the 
minerals were leached out of the adjacent rocks and 
re-deposited in the vein cavity, is regarded by the author 
as not entirely proven. This view, it is interesting to 
note, is shared by Posepny, who in a paper read, last 
year, at the Chicago Congress, published since the 
appearance of Dr. Le Neve Foster’s treatise, expresses 
the opinion that Sandberger’s theory sulfers from several 
fundamental defects, and by being accepted as a simple 
and welcome explanation of the genesis of ore-deposits, 
has hindered the progress of knowledge. 

In studying the mode of occurrence of minerals, 
abstract detinitions are not sufficient. ‘The student must 
see how they can be applied in practice. The author, 
therefore, gives a carefully chosen series of examples of 
the modes of occurrence of the more important minerals 
arranzed in alphabetical order. The thoroughness with 
which he deals with this section is evident from the fact 
that he gives accounts of the occurrence of carbonic acid, 
of petroleum, and of ice. Liquefied carbonic acid is now 
a regular article of commerce in Germany, whilst the 
American ice trade affords cmployment to 12,009 men, 
1099 horses, and too steam engines. Full descriptions 
of the mining of ice, to which the author tight usefully 
have given references, have been published in IIclland’s 
Norwegian treatise on mining, and in a paper read in 
18¥3, by Mr W.P. Blake, before the American Institute 
of Mining En,inecrs. 

‘The cleven chapters dealing with mining proper caver 
son? 450 prizes, and include descriptions and ilustra- 
av3 of all the important appliances used in mining 
work, including the most recent inventions. 
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having been published, as a companion volume, by Mr. ; t0 Construct ingenious models of glass-tubing, 
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fault can be found with this section, it is that the author 


devotes too much spacc to inventions so recent that their 
advantages have not been thoroughly tested. The 
description of the Franke drill, for example, the smallest 
and lightest boring machine in practical use, introduaay 
last year at the Mansfeld copper mines, occupies more 
space than that of the modern stamp battery. 

The chapter on dressing, under which term the author 
includes the processes by which the miner prepares his 
product for sale, or by which he extracts a marketabl 


product from it, covers 100 pages, and is of special 


Bearing in mind the needs of teachers, the 
author supplies useful information enabling the student 
&e., to 
illustrate the principles of motion in water and in air, 
and the construction of dressing appliances. A mixture 
of lke-sized grains of coal, calespar and galena, 
mincrals of distinctly different colour and = specitic 
gravity, is used in these experiments. 

The author's classification of the dressing processes 
employed is quite novel. There are three main divisions, 
according as the process is effected solely by mechanical 
means, or is based upon the physical or chemical pro- 
perties of the minerals treated. The main divisions are 
subdivided in the following manner :— 

I. Mechanical processes.—(t) Washing in order to 
separate clay, mud, and sand; (2) hand-pieking ; (3) 
breaking-up, subdivision, or shaping ; (4) agglomeration 
or consolidation; (5) screening or sifting—that 
classification according to size. 

Il. Processes depending upon physical properties.— 
1) Motion in water; (2) motion in air; (3) desiccation ; 
(4) liquefaction and distillation; (5) magnetic attrac- 
tion; (6) separation according to degree of friability. 

II. Processes depending upon chemical properties. — 


is, 


1) Solution, evaporation, and crystallisation ; (2) atmo” 


spheric weathering ; (3) calcination; (4) cementation or 
precipitation by iron ; (5) amalgamation. 

This classification cannot fail to be of the utmost value 
ta the student, even if the subdivisions are not strictly 
defined in reality. 


instead of leaving it, as is the case in the existing 
treatises on the subject, an unsystematic collection of 
heterogeneaus facts. 
exigencies of space have compelled the author to give 
but meagre information regarding some of the mos 
important mechanical appliances. Dressing is, hawever 
a special subject of sufficient importance ta command j 

literature of its own, and it isto be hoped that the autho 

may some day be induced to expand his classification 
into a camplete treatise. 

The 701 illustrations given by the author are clear and 
effective; and in all important cases the scale is indi- 
cated. The frontispiece, representing an overhand stope 
at the 274-fathom level at Carn Brea Mine, Cornwall, 
from a photegraph by Mr. J. C. Burrow, is a most artistic 
piece of work anda triumph in underground photography. 
With his characteristic minute accuracy in detail and in 
no nenclature, the author has introduced the expression 
*o74-fathoms level” in place of the usual “ 274-fathom 
level.” Nodonbt he can bring forward arguments in 


Indeed, if , favour of this practice, which he adopts throughout the 


A carefully considered classification — 
of this character converts dressing into a rational science, 


One cannot but regret that the 
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book ; but to Cornish ears it will sound as oddly as if he 
alluded to a 2-feet rule, or to a 2-years old colt, or as 
if he spoke of a Guardsman as a “ six-feeter.” 

A very full and accurate index greatly adds to the 
value of the work. The insertion of the names of von 
Cotta, von Croddeck, and von Sandberger under the 
letter V is, however, open to objection. 

Prof. Le Neve Foster isto be congratulated on having 
enriched our technical literature with a contribntion of 
substantial value. Undoubtedly the best book on the 
subject in the English language, it bears comparison with 
the treatises of Callon and Haton de la Goupillitre in 
French, and with those of Serlo and Koehler in German. 
It should find a place in every mine office, and, by being 
carefully studied by mine managers, should help to raise 
the British ore and stone mining industries from their 


present depressed condition. 
BENNETT H. BROUGH. 
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Alternating Generations: a Biological Study of Oak | 


Galls and Gall Fives. By Hermann Adler, M.D., 
Schleswig. Translated and edited by Charles R. 
Siratony lvk.C.s., Ed, FES) With illustrations. 
(Oxford: Clarendon Press, 189 4.) 
HE order Aymenoptera has never been a popular 
study, in the sense in which the Co/eopfera and 
Lepidoptera have become so during the last century, 
but it probably numbers among its votaries nearly three 
times as many students as any of the 
orders. Nor is this surprising, for although it cannot 
compete with the Lefrdoffera in beauty of colouring, it 
surpasses the Co/eoplera in its variety of form, and is 
probably more numerous in species than any other 
order. It supplies us with some of the most valuable 
products which are yielded by insects, such as honey 
and ink, and stands at the head of the insect world, bath 
in intelligence and in diversity of habits. 

The Aculeatt, or ants, bees, and wasps, and, after 
these, the Zenthredinide, or saw-flies, have generally re- 
ceived most attention from those entomologists who have 
specially devoted themselves to the study of the A/yzex- 


optere. But within the last twenty or thirty years, several ; 


entomologists have occupied themselves with the studv 
of the Cyurpide, or Gall Flies, and have discovered a 
system of alternate generations in these insects almost 
as remarkable as that which had previously beer 


observed in the Aphidide, or Plant-lice, which belong 


to the very different sub-order //omoaptlera. 


One of the most important contributions to this sub- | 


ject was Dr. Adler’s treatise, ‘ Uber den Generations- 
wechsel des Eichen-Gallwespen,” which was published 
in the Zettschrift fiir wissenschaftliche Zoologte for 
1881 (vol. xxxv.), with three coloured plates ; and it is 
this work which Dr. Straton has now brought within the 
reach of every English entomologist. 

Asa rule, works on many branches of science become 
obsolete shortly after publication, and are seldom re- 
quired except by specialists ; but this does not apply to 
observations on transformations and habits. Men who 


remaining | 
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such observations of real value are few and far between, 
and their results, if sufficiently accurate, remain of per- 
manent value, however much they may be enlarged by 
future observations. Hence Dr. Straton has rendered a 
real service to science by publishing an English edition 
of a work of this description, which was originally issued 
several years ago in a costly periodical, which would 
hardly be accessible, even to those who can read the 
Original, except {in metropolitan or university libraries. 
Dr. Adler’s work has been carefully and accurately trans- 
lated, including his descriptions of the insects observed, 
his table of alternating generations, and his observations 
on gall-formation, oviposition, &c.; and the coloured 
plates have been faithfully reproduced, though the 
original stones had been destroyed. 

Dr. Straton has added an introduction, a chapter on 
Cynuips Kollar’, synoptical tables of galls, a classification 
of the Cyazfzd@, and a bibliography and index. The 
introduction deals with the history of the study of galls, 
and the questions of parthenogenesis, alternating genera- 
tions, &c., in arthropods, and more especially in the 
Cyurpida, the changes inthe ovum and sperm-cells being 
described in detail, with reference to the views of Weis- 
mann and others ; and Dr. Straton’s own remarks will be 
found interesting to embryologists in general. Incidental 
remarks on gall parasites, and other points unconnected 
with the main subject of the book, are occasionally 
introduced. 

We have only to regret that it has not occurred to Dr. 
Straton to add the principal bibliographical references to 
descriptions, &c., of each species, and a note as 1o 
whether it is common or rare in England. These ad- 
ditions, which might have been placed between brackets, 
to distinguish them from Dr. Adler’s work, would have 
added tothe usefulness of the book, which may probably 
penetrate to country places where the information which 
it contains cannot be supplemented by reference to larger 
works ; to which, however, it is very necessary to refer 
the student, that he may know what to consult if he 
wishes to pursue the subject further. This want is only 
imperfectly supplied bya bibliography, absolutely neces- 
sary as this is for advanced students, and also to indicate 
the extent of an author’s reading, and the sources from 


whence he has derived his information. 
Weg TR EX. 


OUR BOOK SHELF. 


fHlygiene. By J. Lane Notter, M.A., M.D., and R. H 
Firth, F.R.C.S. Pp. 374. (London: longmans, 
Green, and Co., 1894.) 

Priner of fygiene. By Ernest S. Reynolds, M.D. 
Pp.158. (London: Macmillan and Co., 1894.) 


THOUGH it is not expressly stated that Dr, Notter’s book 
“has been designed to meet the requirementsof thesyllabus 
of the Science and Art Department,” the work is issued 
in the series of manuals published by Messrs. Longmans 
for students working up for South Kensington examina- 
tions, from which fact it may be inferred that such 
students will use it as a text-book. And as the author is 
an examiner in hygiene under the Department of Science 
and Art, his book doubtless contains the kind of know- 
ledge that commands marks, Therefore teachers would 
do well to adopt it for their classes ; and all writers of 


have sufficient patience, taste and opportunity to make | other text-books covering the same ground may regard 
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their works as doomed to rapid extinction. Whether an 
examiner should prepare a text-book for his own syllabus 
is a matter of opinion, and much can be said both for 
and against the system. But, however that may be, it is 
certain that persons desirous of passing an examination 
could not do better than read the works of the one who 
sets the questions. In the case of the book before us, we 
have no hesitation in saying that it is as clear and con- 
nected an exposition of the laws of health and causes of 
disease as anyone could desire, be he a sordid hunter 
after certificates or a true seeker after knowledge. The 
authors have treated their subject scientifically, and yet 
with few technicalities, hence their work should appeal 
toa large public. Beginning with a chapter on air, they 
pass to others on water and food, and then to soils, sites, 
and buildings. The fifth chapter is concerned with 
drainage, after which are treated personal hygiene, in- 
fection and disinfection, parasites, climate and weather, 
and finally vital statistics. It will be seen from this that 


the subject is not treated in all its bearings ; neverthe- ' 


less. what ts included in the manual forms an excellent 
basis for further study. Students who use the book will 
find it a pleasant road to knowledge, and they may con- 
fidently put their trust in its contents. 

We note that here and there the authors, like many 
other writers on hygiene, do not sufficiently distinguish 
between heat and temperature. For instance, on p. 283 
it is written: “ At the ordinary temperature of the air, 
water boils at 212’ F., and the moment the temperature 
falls below that heat, steam condenses.” In this sentence 
the word heatis used in the sense that a cook employs it, 
not as a scientific man should write it. 

Dr. Reynolds’ primer deals with those portions of 
hygiene which concern the health of the household. If 
its contents were more widely known, the mortality from 
preventible disease would be greatly diminished. The 
greatest praise that can be given toa primer is to say 
that readers of the book will acquire just the kind and 
amount of knowledge to make them, like Oliver Twist, 
hunger for more. This commendation can safely be 
given to lr. Reynolds’ little volume, which is a model of 
what an introduction to hygiene, suitable for the general 
reader as well as the elementary student, should be. 


Furand Feather Series.—The Grouse. By Rey. H. A. 
Macpherson, A. J. Stuart-Wortley, and George Saints- 
bury. Edited by Alfred E. T. Watson. (London: 
Longmans, Green, and Co., 1894.) 


In the book before us the grouse is regarded from three 
different standpoints, and treated accordingly. In the 
urst, the Kev. II. -\. Macpherson introduces us to his 
nitural history from the point of view of sport, telling us, 
after he has devoted a chapter in praise of the bird, the 
manners and “ private hfe” of the grouse; the enemies 
with which it has ta deal; the variability of the plumage 
in which it is wrapped, and the methods by which 
frouse are captured by ‘‘becking.” These chapters are 
full of anecdotes and thoroughly readable, and they 
make one long to hear the cocks uttering their clear 
ringing “ Er —eck—kek—kek! wuk, wuk wuk.” 

The second part is devoted to the shooting of the bird, 
and is contributed by Mr. A. J. Stuart-Wortley, who 
handles the subject in a straightforward manner. 

We might here discuss at length the contents of the 
seven chapters on this subject, but we will leave it to 
the reader to find out for himself what the author has to 
say on such subjects as Scotch and English driving, 
ground stock and poaching, records and remarks, shoot- 
ing over dags, &c. 

The third and concluding section of the book deals 
with the last, but by no means the least important, stage 
of the grouse-his presence on the dinner table. Mr. 
George Saintsbury completes his task well in laying 


before the reader the numerous and widely different | 
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' that a point has been overlooked. 


methods of cooking. Not only is the treatment applied ta | 


the bird as a whole, but also to such variations 
soup, guenelles, croguettes, douches, &e. 

Summing up then in a few words, we may say that 
we have nothing but praise to bestow on the book, 
which is a very valuable contribution to natural history, 
and worthily keeps up the reputation of the admirable 
series of which it forms a part. Every naturalist and 
every carrier of the gun will find it delightful to read, 
and at the same time will, no doubt, receive many useful 
wrinkles. Besides the text being all that could be desired, 
the illustrations are really excellent. They are after the 
drawings of Mr. A. J. Stuart-Wortley and Mr. A. 
Thorburn, and were designed under the supervision of 
the first named. 


as grouse 


LERERERS TOG E SE DEO he: 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. } 


Has the Case for Direct Organie Adaptation been 
fully stated ? 


Tue heading of this letter is in the form of a question for 
the following reasons: (1) It is impossible to keep pace with 
the literature on the subject of Evolution while engaged on any 
other absorbing work ; and (2) so many giants have been en- 
gaged in the discussion, that it requires courage even to suggest 
It seems to me that nothing 
eauld be added to Herbert Spencer’s convincing arguments that 
acquired characters must somehow be transmitted. I wish 
merely to suggest a method of descrihing this transmission 
which I have never yet seen in print, and which, I must think, 
is not generally recognised, inasmuch as it modifies Weismann’s 
“contradictory facts” into not insuperable difficulties. 

While studying the Phyllopod Crustacean Apus, I came to 
the conclusion that it might be derived from an Annelid which 
bent its head segments round ventrally, and pushed the faod into 
its mouth with its parapodia. Simple as the suggestion may 
seem, the facts are indisputable that Apus can be so deduced, 
and further, that there is a considerable mass of evidence to show 
that it actually was so deduced.’ If so, we should have one 
group of animals, the Crustacea, developed from another, the 
Annelida, not primacily by the summation of a long series of 
small variations by the action of Natural Selection, but by the 
active adoption on the part of a portion of the latter of a special 
manner of feeding. We may perhaps hrietly describe the pro- 
cess as follows. <A certain number of Chetopod Annelids 
found themselves in a region where the most favourable diet was 
only to be obtained in the manner described ; the mouth had 
to be turned down ventrally so as to open backwards, and the 
lateral parapodia (bordering it in its new position) raked the 
food together and pushed it into the mouth. Generations of 
these Annelids would be produced in the same region, and 
would, in response to the same stimulus, practise the same 
method of feeding. Natural Selection would perfect the habit, 
and also freuvitahly perfect it earlicr and earlier tn the lives of 
suctceding sencrations. 

But here, it will be said, we have ultimately to call in the aid 
of the transmission of acquired characters by inheritance. 
Ves ; but this inheritance eomes in at the end of a long series 
without appreciable break in the regular sequence. The last 
stage of individual aequirement is when the very youngest 
animal capable of feeding adopts the perfected habit as it 
first feeding act—in response, thatis, to the same stimulus front 
the environment which led its parents to adapt it. The very 
next stage is that in which the young animat places its head 
segments in the right position prior to being able to feed. Tere 
we may assume cither that the ‘‘instinet’’ has heen inherited, 
or, consitering that the possible positions of the head segments are 
not numerous, that Natural Selection winnowed out all those 

1} t have entleavoured to accumulate this evidence in the following publ: 
cations. "Phe Apodidi,"’ Natur Series, 1892, and * Uhe Systematic 
Position ofthe Trilobites, inthe Quarfery/ournal of the Geological Society, 
Nuzust 19 ¢. 
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whose heads were not ready. I prefer the former hypothesis, 
for it is not, in this case, ‘the inheritance of characters casu- 
ally acquired by a few chance individuals, but of charactezs 
which have been regularly acquired by the race for several 
generations as an active organic adaptation to the environment. 

It is needless here to multiply illustrations, but this and 
kindred cases have led me to ask whether too much attention 
has not been paid to single organisms and the modifications of 
chance individuals, whereas if a whole colony of similar organ- 
isms invade a new region, all have to adopt new habits of life ; 
the young members of the colony and the new young con- 
tinvally born, being plastic, will, before they are adults, show 
marked structural modifications in adaptation to these new 
habits. They are actively modified by these functional adapta- 
tions to their environment. Natural Selection will winnow out 
those who do not keep in training, and at the same time in- 
fallibly compel the successive generations to perfect themselves 
earlier andearlier. We should thus have stages (but without ap- 
preciable breaks in the sequence) in this evolutionary process. (1) 
The young are barn and continue forsome time like the ancestors 
of the group, while the adults show considerable structural 
modification ; (2) the new-born young resemble the ancestors 
of the group, but commence early to show the functional adap- 
tations of the adults ; (3) the new-born differ slightly from the 
ancestors of the group, inheriting (or possessing ** accident- 
ally’) slight modifications in the right direction which 
enable them stili earlier to perfect the necessary adaptation ; 
(4) the young are born with the structures necessary to the 
immediate adoption of the habits required by the environment. 

{t seems to me that, in this way, we actually have the trans- 
mission of acquired characters by inheritance, this inheritance 
coming in as a natural term at the end of a long series of 
individual acquirements. The prime factor in the evolution of 
new forms is, therefore, the vital response to the environment 
of living colonies of exquisitely sensitive organisms ; Natural 
Selection not only perfects, but drives the resulting modifica- 
tions back earlier and earlier in the life-history of each indi- 
vidual of the colony zstz/ they are inherited. 

This principle, it seems to me, explains the degeneration of 
structures which are ‘‘only passively functional,” such as a 
hard shell. If the environment no longer requires a shell, it 
will not be maintained. It is inherited, say, from ancestors, 
but each fresh generation, or in the case of the Crustacea, each 
moult, gives a new start. If the shell owed its origin to the 
inorganic environment, it would cease to be developed when 
the special stimulus to its production were withdrawn, for the 
skin which secretes the shell is passively functional only so far 
as the organism is concerned ; as a living tissue it is actively 
responsive to its environment. Or again, the shell owed its 
origin to the protection it afforded from enemies, and thus 
partly to the survival of those which accidentally bad slightly 
thicker skins; but partly, and I think chiefly, also to the 
powers of theskin as a complex tissue to resist the attacks of 
the many small enemies, such as anima] and vegetable para- 
sites, which are a constant element in almost all environments. 
In this case, also, with each generation or moult we have a 
fresh start ; on the removal of the constant irritation from these 
enemies, the energies of the animal would be otberwise em- 
ployed than in re-developing its shell. 

In order to account for the progressive or retrogressive 
modifications in the sterile workers of 1lymenopterous colonies, 
we have in the same way to assume the functional modification 
of the plastic young as the prime factor ; Natural Selection not 
only perfects these modifications, but drives them hack earlier 
and earlier in the life histories of the individuals. ‘Ne can thus 
understand that a stage might be reached when the difference 
of the food administered to the larva might modify its course of 
development. The structural modifications of the workers io 
this case are not inherited, but they are also not primarily due 
to Natural Selection, but to the response of organisms zn 
cver-recurring plastic series to the requirements of their en- 
vironment. 

Again, the ceaseless efforts of the young individuals of a 
colony to adapt themselves to a new environment can alone, it 
seems to me, account for the possible utilisation of congenital 
variations, wbich are useless in themselves without concomitant 
variations. These latter will be acquired by the efforts of the 
organism, so far, that is, as to render the former functionally 
useful. 

On the 


the other hand, “time” difficulty in evolation 
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admits of easy solution if it can be shown that groups of organ- 
isms actively respond to changes of environment, as plants 
adapt themselves to a new surface by the plasticity of their 
growing shoots, Further, the difficulty that organisms are 
known to have remained practically unchanged through immene 
geological periods, is explained by the supposition that their 
environment must have also remained practically unchanged. 

For the solution of many of the difficulties in evolution, we 
have then to look to the functional response of colonies of 
organisms, and of the living parts of such organisms to their 
respective environments. This power of adjustment accounts 
not only for the formation, but also for the maintenance 
of species. The force of Heredity has been overstated, 
while the power of immediate vital response of delicately 
balanced organisms to every slight change in the en- 
vironment has been very much understated. If we keep in 
view the ever-recurring generations of plastic young, the direct 
stimulus of the environment is seen almost necessarily to be a 
force of prime importance perpetually overmastering the some- 
what exaggerated rigidity of species attributed to heredity. 
There is nosuch thing as rigidity; everything is rather ina 
state of flux. Is this unending variation, always in adjustment to 
the environment, due to Natural Selection taking advantage of 
the occasional accidental slips in an otherwise rigid heredity ? 
or, is it due to the direct response of organisms in a state of 
finely balanced equilibrium ? This latter seems to me the more 
probable, the resulting structural modifications being, on the 
one hand, hindered by Heredity; on the other, if the con- 
ditions require it, hastened and perfected by Natural Selection. 
This hastening action of Natural Selection leads inevitably to 
inheritance. 

The evolutionary theories known as Lamarckism and 
Darwinism, only break down when they are supposed to be 
mutually exclusive. Is it not possible to unite them somewhat 
in the manner here suggested ? H. M. BERNARD. 

Natural History Museum, September 17. 


The Great Nebula in Andromeda. 


IN reference to Dr. A. A. Common’s review of Dr. Roberts’ 
beautiful collection of celestial photographs (NATURE, No. 
1297, September 6), where he says ‘‘ There is a fair pre- 
sumption that in course of time the rotation of the outer 
portion (of the great Andromeda nebula) may perhaps be 
detected by observation of the positions of the two outer de- 
tached portions in relation to the neighbouring stars,” I wish to 
point ont that changes of this kind will perhaps be detected 
much sooner tban it is generally expected. 
~In the accompanying drawing (presented May 2, 1894, to the 
Société Astrononigue de France), a-b indicates the outline of 


Neb. 44. 


b 


the small elongated nebula % 44, as it was seen by Tronvelot at 
Cambridge (Mass.) in 1874; e-d the limits of the nebulosity 


on Roberts’ photograph ©1859): the circular spots are stars, 
recognisable in the drawing. Unless this part of the Trouvelot 
drawing—the excellence of which is stated by Dr. Roberts him- 
self—be very incorrect, the nebula would seem to have turned 
about 15° from left toright. The globular nebula (M. 32) to the 
other side of M. 31, seemsatso to have slightly shifted its 
Fos tion. 

Evidence of the reality of such changes is of course only 
obtainable by comparing three or more photographs taken at 
comparatively wide intervals. In the meantime, this short notice 
in NaTURE may call the attention of photo-astronomers to this 
interes‘ing point. 


ltordrecht, September 14. C. Easrox. 


On the Identification of Habitual 
Finger. Prints. 


Criminals by 


A PARLIAMENTARY Blne Book on ‘‘ The Identification of 
Habitual Criminals,"’ which has recently been issued, reports on 
Tie Finger-Print Sytem, stated to have beeo ‘first suggested, 
and tosome extent applied practically, by Sir William Ierschel.” 

The chairman of the committee appointed by Mr. Asquith, 
whose report contains the above statement, refers me for his 
evidence on this point to Mr. Galton’s work on ‘‘ Finger-Prints 
(Macmillan and Co., 1892). 

My ‘‘carefal study’’ of the subject is mentioned there, and 
an article of mine in NaruRE, October 28, 1880 (vol. xxii. p. 
605. is referred to. It is correctly indexed in the ‘' Index 
Medicus” for the year, published in 1881, although Mr. Galton 
spells and indexes my name incorrectly. That article, [ 
believe, is absolutely the first notice of the subject contained 
in English hterature, and the conclusion | reached therein was 
that the patterns of the skin-furrows, with their distinctive 
loops, whorls, and lines, breaking and blending like the junc- 
tions in a ralway map, were capable of being readily used as 
a reliable and permanent basis for the ** scientific identitication 
of criminals.” 1 conciude my paper with the statement that 
‘* There can be no doubt as to the advantage of having, besides 
their photographs, a nature-copy of the for-ever unchangeable 
finger-furrows of important criminals.” 

Sir William Herschel wrote in NAruRE, November 25 of 
the same year, alleging that he had ‘‘ been taking sign-manuals 
hy means of tinger-marks for now more than twenty years.” 
It does not yet appear that anything had been published on the 
subject by that gentleman till my contribution called forth his 
letter a month afterwards. The collections made by Sir W. 
lierschel were recently placed in Mr. Galton’s hands, and that 
writer states that '‘they refer to one or more fingers, and in a 
few instances to the whole hand, of filteen different persons.” 
(‘ Finger-Prints,’” p. 9.) 

It is not stated how many of these had been imprinted prior 
ta my first calling attention to the subject. At present it 
would scem that Sir, W. ILerschel had not accumulated the 
impressions at a more rapid rate than that of one person in 
two years! .\s we are informed in the letter to NATURE, 
referred to above, that the identification of pensioners had 
heen secured in this way, ‘hat the method was in use in all the 
registration offices of the district, and that ‘‘on commitment to 
gaol, each prisoner had ta sign with his finger,” 1 should have 
expected that a somewhat more extensive collection might 
have been secured. As priority of publication is generally held 
ta count for something, and as 1 knew absolutely nothing of 
sir W. Hferschel’s studies, nor ever heard of anyone in India 
who did, some little evidence on the point of priority would 
be of interest even now. 

Mr, Galton says, of Sir W. Herschel, ‘‘ Ie informs me that he 
submitted, in 1877, a report in semi-official form to the 
In pector-Gencral of Gaols, asking to be allowed to extend the 
process; but no result followed.” (p. 28.) A copy of that 
semi-oficial report would ga far to settle the question of 
priority, as its date is nearly two years previous to my having 
noticed the finger-furrows. Nareference to them was then tobe 
found in any anatomical work that | could find access to, and 
no writer on identification had ever thought of them as a means 
to that end. My interest, like that of Purkenje, arose from a 
special stuly of the sense of touch, and 1 was then lecturing to 
medical students on the ‘ Vhysiology of the Senses.” Having 
myopic eyes which enable me to write with ease the Lord's 
Vrayer three times in the space of a sixpence, 1 soon noticed 
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the unique patterns which the papillary ridges formed. T 
happened ta be studying the prehistoric pottery of Japan at the 
same time, and became interested in observing that these 
patterns were similar, but, I thought, finer and more slender 
than those of the present day, which pointed, 1 conjectured, to 
the employment of children in early fietile art. Llowever that 
may be, my knowledge of the subject had a natural and 
independent genesis. 

The subject of identification by this means has been brought 
under the notice of the authorities on criminal matters of 
different countries by me from time to time, and some vears 
before Mr. Galton’s work was published, Scotland Yard 
placed one of its most enlightened officers in communication with 
me onthe subject. Inspector Tunbridge studied the subject with 
me during a forenoon. Even in 1880, ] prepared copper-plate 
outlines of the two hands, accompanied with instructions as to 
obtaining finger-prints. and some two chief points on the palm, 
where the ruge are characteristic. Sir W. Ierschel’s letter 
mentions prints of one finger only as being obtained from 
prisoners on cominitment. Oa page 79 of the Blue Book 
mentioned above, ‘‘ Instructions for taking Finger-Prints ” are 
given far the benefit of prison warders, and the ten fingers are 
to be printed fram, as I have advocated. 1 may add that I 
have not the slightest wish to diminish the credit that may be 
due to Sir W. llerschel, What I wish to point out is that his 
claim ought to be brought out a little more clearly than has yet 
heen done, either by himself or by Mr. Gaiton. What pre- 
cisely did he do, and when? TIENRY FauLons. 


The Tetrahedral Carbon Atom. 


Your reviewer, in his notice of my ‘‘ Elementary Lessons in 
Organic Chemistry,” takes exception to the statement that the 
carbon atom has been hypothetically regarded as tetrahedral in 
shape; he is presumably unacquainted with the criticisms of 
Lassen (ferichte 20, p. 3306) on Wislicenus’s memoir, with 
Wislicenus’s reply? (Aerichte 21. p. 581), aswell as with the 
pamphlet of Wunderlich (*‘ Configuration — organischer 
Molekule,” Wirzburg, 1886); he need not, hawever, search 
“*the whole range of stereo-chemical literature " for references 
of this kind, as there is in the ‘‘Ilandbuch ” of V. Meyer and 
Jacobson, pp. 433-436, a tolerably full discussion as to the 
ultimate cause of stereo-isomerism in carbon compounds, where 
it is stated (p. 434) that ‘the carbon atom may be regarded 
as a mass of finite extension in space, of any shape, with fonr 
points on its surface corresponding to the corners of a regular 
tetrahedron as the units of affinity.” 

Most writers on stereo-chemical subjects prefer to speak of 
the tetrahedral arrangement in space of the four valencies of 
the carbon atom, rather than of the tetrahedral shape of the 
carbon atom itself; but if the ‘‘valencies” are sufficiently 
material to have a definite position in space, they may fairly 
be regarded as parts of the carbon atom, which then becomes 
of finite size, and for the purposes of stereo-chemistry essentially 
tetrahedral in shape. This form of statement has the merit of 
simplicity, and is in itself less objectionable than the idea of 
*Cvalencies ’ directed towards the corners of a tetrahedron ; at 
the same time, I freely admit that the statement errs on the side 
of excessive simplicity, and is not what would be adopted 
hefore a class of honours students. 

It is possible to conneet the facts of stereo-isomerism to some 
extent by aseries of separate propositions, and at the same time 
to avoid any reference to the distribution of the ‘‘valencies ” 
in space, or to the finite size of the carbon atom ; one of these 
propositions would be that ‘‘two carbon atoms connected by 
an cthylene linkage are no longer freeto rotate round the axts 
which joins them" ; butso soon as an attempt is made to unite 
these separate statements inta one hypothesis, or to assign any 
reason for the proposition just quoted, it is impossible (as it 
appears to me) to escape from the dilemma ; of the two alter 
natives, 1 think most chemists, who have not become blinded 
by long usage to the gross misuse which the word ‘* valency” 
has suffered, wll prefer to regard the carbon atom as finite in 
size with four points in it, occupying the comers of a tetra- 
hedron, distinguished in some way beyond the rest as regards the 
action of chemical affinity. 

This idea must be made more definite before the average 
student can derive much help from it in correlating the facts of 


U Wislicenus says “the atom of carbon nay possibly resemble very closely 
regular tetrahedron in shape.“ 
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stereo-isomerism ; the essential part of it is retained in the 
assumption that the carbon atom is stereo-chemically to be 
regarded as tetrahedral in shape. If any student carries away 
the notion that this is believed to be the actual shape of the 
atom, there is no more mischief done than in that student’s 
case who gathers the impression that the two carbon atoms 
united by an ethylene linkage are held together by two pairs of 
forces which do not act along the line joining the two atoms, 
but meet at an argle in emply space. G. 5. TuRPIN. 
Huddersfield, September 24. 


Careless Writing. 


Prof. TILDEN, in his review, published in Nature, 
September 20, takes exception to the loose phraseology 
adopted by writers on chemical subjects. This is, alas! only 
loo common. 

For example, in one of the best works on inorganic 
chemistry, written by a Professor of Chemistry whose writings 
are characterised by their logical clearness and philosophic 
reasoning, one may read :— 

‘*When a molecule of hydrogen acts upon a molecule of 
chlorine to form two molecules of hydrochloric acid gas, 
44,000 c. of heat are evolved." Of course, nobody can fail to 
understand what is meant, But as the words stand, it is 
certainly one of the most remarkable feats of science, and 
makes us feel that some happy mortal has succeeded in refining 
his faculties down to the degree of fineness, popularly ascribed 
only to a certain species of **demon.” F. G. Donnan. 

Holywood, Belfast. 


ONMGiHENIOCTRINGE OF DISCONTINGI TY OF 
PLOID MOTION, IN CONNECTION WITA 
VRE HIE SHUSICAUN OE, GCA SSIES OVE) 
BIOTING THROUGH A FLUID. 


il 


§ 6. Ie every case in which vacuum is formed at an 
edge of a solid moving in an inviscid incom- 
pressible fluid, under pressure constant at all infinitely 
great distances from the solid, a succession of finite 
individual vortices is sent from the edge into the liquid, 
and the motion ¢s essentially unsteady. Each individual 
vortex has a finite endless vacuum for its core instead 
of the rotationally moving ring of fluid of the Helm- 
holtz vortex ring. But it should be noticed that it would 
not be rings of vacuum, but bubbles, that would in many 
cases be first detached from the solid; that by the 
tumultuous collapse of bubbles they become rings ; and 
that the case in which the collapse of a bubble, in our 
ideal fluid, could be completed to an annulment of volume, 
is of necessity infinitely rare; and that the case in 
which, when a bubble becomes a ring by the meeting ot 
two points of collapsing boundary, there is exactly no 
circulation through the aperture, is infinitely rare.* 
$7. 1n the case of our circular disc, it would be 
circular vortex rings that, if the water were inviscid, 
would be shed off from its edge when the depth is less 
than 63 feet. If the depth is very little less than 63 feet 
these rings would be exceedingly fine, and would follow 
one another at exceedingly short intervals of time. 
Thus quite close to the edge there would be something 
somewhat like Stokes’ ‘‘rift,” but with a rapid suc- 

1 Continued from p. 525. 

2 The whole subject of the motion of an incompressible inviscid fluid with 
vacuum on the other side of the whole or any part of its boundary is of 
surpassing interest. Consider fur example an open fixed basin, with 
water poured into it and left mot quite at rest usder the influence of gravity ; 
swinging slightly from{side to side, let us suppose for example ; the water 
perfectly inviscid, and vapour-less, but may be either cohesional or cohesion- 
fess{ and there being perfect vacuum over all its free surface. Very soon 
it will certainly throw up a drop somewhere: and before very long it will 
become covered with spin-drift and will this illustrace Maxwell’s important 
allegation (which | believe to be true though it has been much doubted), 


chat any conservative system must ‘'soocer or later "’ pass through every 
possible configuration. 
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cession of vacuum rollers, as it were; and xo slipping 
between the portions of the fluid on its two sides. 

§ 8. At greater depths than 63 feet, if the water had 
absolutely no viscosity,! the motion would be continuous 
and irrotational, as described in § 4, text and foot-note: 
but any degree of viscosity, however slight, would, if the 
edge were infinitely sharp (instead of having a radius of 
curvature of 1/2000 of an inch,as has our supposed disc), 
give rise to a state of motion in its neighbourhood some- 
what like to Stokes’ rift,? “a surface of discontinuity 
extending some way into the fluid,” but with the 
difference that there is no slip of fluid on fluid. A trail 
of rotationally moving liquid, a Helmholtz’ “ vortex sheet ” 
of exceedingly small thickness, is thus left in the wake 
of the circular edge; which, while becoming thicker as 
it gets farther from the edge, becomes rolled up ina 
wildly tumultuous manner, giving the appearance of an 
irregular crowd of detached circular ring-vortices. This 
crowd follows the disc at an ever diminishing speed and 
widens outward farther and farther, and inwards en- 
croaches more on the comparatively undisturbed middle 
of the wake, as it is left farther and farther behind the 
disc. 

§ 9. Whether as in § 7 for an ideal inviscid incom- 
pressible fluid, or as in § 8 for a natural liquid such as 
water, the “wake,” that is to say, the fluid on the rear 
side of the plane of the disc, as far as it is sensibiy 
affected by the motion of the disc, raust be as described 
in the last sentence of § 8 The rear of the wake is 
always moving forwards, that is to say, following the 
disc ; but at a-continually diminishing speed. Hence, if 
the disc has been set in motion from rest some finite 
time, 4, ago, the whole wake must be included between 
the plane from which the disc started, and the plane in 
which the disc is now, at the time when we are thinking 
of it. These two planes are atthe finite distance, VV, 
asunder. In other words the wake extends to some 
distance less than V/, rearwards from the disc. 

§ 10. The shedding off of vortex rings from the edge 
of the disc, to follow in its wake at less speed than its own, 
essentially gives a contribution to negative pressure on the 


rear side of the disc equal to Le where 3« denotes 
«i 


the sum of the circulations of all the coreless ring vor- 
tices, or of all the rotationally moving liquid, which have 
or has left the edge since the beginning of the motion. This, 
with the commonly assumed velocities of the fluid on the 
t'vo sides of the rigid plane, seems insufficient toaccount 
for the excess of observed pressure above that calculated 
for a long blade by Lord Rayleigh’s formula® referred to 
in my letter to NATURE, “Towards the Efficiency of 
Sails, &c.,” and leaves some correction to be made on 
those assumed velocities. But the working out of this 
interesting piece of mathematical hydrokinetics must be 
deferred for a continuation of the present article in which 
supposed discontinuity of fluid motion, extending far and 
wide, as taught by many writersin many scientific papers 
and text-books since Stokes’ infinitesimal rift started it 
in 1847, will be considered. KELVIN. 


(To be continued.) 


AYRE CLOT OH, TEIEIOWES ARUN FB OV AOVRH 
ENPEDITION. 
RUSS E three years ago, in NATURE (November 5, 
1891), 1] gave an account, rescued from an American 
periodical, of the botanical results, slender enough it is 
true, but not without interest, of the Emin Relief Ex- 
1 Viscosity is resistance to change of shape in proportion to the speedo 
the chanze. 
*Scokes, ‘’ Mathematical and Physical Papers,” vol. 1. p. 310. 
3 In lines gand ro of the printed lecter (Nature, Aug. 20. 1894. p. 425). 


for ‘* something like five or ten.” substitute 4 8. 4 unfortunately had not 
Lord Rayleigh’s formula by me at the time the tetler was written. 
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pedition, as described by Major Jephson. The imost 
important feature was undoubtedly the small collection 
brought away “for Emin Pasha to classify”* by Lieut. 
Stairs from ‘‘a hizh altitude on the slopes of Ruwenzori, 
or the Mountains of the Moon.” 

Last year Mr. Scott Elliot, an accomplished botanist 
and experienced African traveller, submitted to the 
Government Grant Committee of the Royal Society a 
scheme for an extended plan of botanical exploration in 
Central Africa. 
Mr. Scott Elliotundertook the investigation of Ruwenzori, 


and through the kind aid of Sir John Kirk, such official , 


facilities as were possible were obtained on his behalf. 

Mr. Scott Elliot, not without many difficulties, has now 
reached his destination. The following letter, which is 
communicated to NATURE at his request, raises a high 
expectation that he will succeed in thoroughly investi- 
gating the tlora of this interesting region. It is a matter 
of sincere hope that his health will be spared for the 
task. Unfortunately the time is far distant when, as 
prophesied by Mr. Stanley, the “tender-hearted botanist ” 
may be “conveyed from point to point without danger to 
his valuable life.’ The honour isallthe greater to a man 
of by no means robust physique, who in the pure interests 
of science is willing to take his life in his hand in the 
prosecution of such a task. 

W, T. THISELTON- DYER, 
Royal Gardens, Kew, September 25. 


Ruwensor!, May 2, 1894. 

I arrived here on April 1, but have unfortunately 
been able to do very little, as 1 have had severe 
fever. J] may not have another opportunity of writing 
for a long time, so send this now, My route has beer 
through Kavirondo, Usoga, and Uganda to I[uddu, 
through Buddu to Karagwe, and thence diagonally 
across Ankobeto Toru. I find Uganda, Buddu, and Toru 
to consist of a plateau apparently gneiss and granite, 
about 4000-4500 feet high in most parts, but about this 
part of Toru 5oco or even 5300 feet. The whole of 
this plateau is cut up into innumerable swampy rivers, 


MeL ORE 


On the advice of the Board for Botany, | 


due to the comparative slow gradient of these rivers (the » 


Victorian Nyanza being only 3850 feet). In Karagwe 
and <Ankobe this plateau is covered by a series of folded 
schists and shale which extend with one break from 
Kitangule to within eight miles of the Albert Edward 
Nyanza, where the granite plateau is reached again. 
These schists are at So -yo dip, and strike usually 20°- 
30 east of north. A curious little chain of small volcanic 
craters, running east and west nearly, appears in the 
midst of the granite at Vijongo (on [Lugard’s map), that 
is, at the base of Ruwenzori, but 1 have not been able as 
yet to see much of the geolozy of Ruwenzori itself. The 
Nora over the whole of this country up to Gooo feet is 
identical, and even at 6000 feet there are but few new 
species. It seems probable to me that this flora extends 
right down tothe Zambesi. I have beenable to geta fair 
number of species representing it, but in what condition 
they will reach England remains to be seen. Of trees 
there are very few. A tree Euphorbia and an Erythrina 
are the commonest. The most objectionable is a bamboo- 
like grass, often twenty feet high, which makes travelling 
most annoying. Another conspicuous plant isan Acanth 
with handsome red spikes of tlowers and very large 
prickly leaves. There are two or three Ilelichrysums, 
numerous Commelinas and twining Leguminosae, and, 
strangely enongh, a Auvéus,a buttercup, and three Um- 
beltiferz. \ find also the same beetles, buttertlies, and 
dragonflies everywhere. 

The country as a whole seems very fertile, and the popu- 
lation is probably one-hundredth part of what it might 
be. The swamp rivers alluded to are probably the most 
extensive natural rice-fields in the world ; but rice has only 
been grown ina very half-hearted inanner. The banana 
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supplies all the wants of the people. Tobacco could 
also be grown anywhere, and, as tar as one can judge 
from the native plant, a very good kind could be pro- 
duced. Coffee could also be grown, and cotton, and. in 
fact, most of the common tropical plants. Kasamaga, 
the king here, tells me he wants Europeans to settle here 
and teach his people ; and a young fellow who is disposed 
to rough it,and fond of sport, might do very well here at 
Ruwenzori. He could support himself the first few years 
by ivory (shooting and trading), and by the time his 
plantation came into bearing there ought surely to be 
communication with the coast. A curious fact in natural 
history has come about here. Kabbarega has eaten 
up all the cattle in the country. There is scarcely a 
fowl left, and in consequence lions and leopards have 
taken wholesale to man-hunting. They have completely 
changed their manner of hunting in accordance with 
this. Usually speaking they are continually roaring on 
the trail, but here neither ever utters a sound, and though 
I have had two men injured, and been within a hundred 
yards of another man who was carried otf, | heard 
nothing. 

Mapping is very difficult here ; the compass shows the 
most extraordinary variations, and the rivers are almost 
impossible to trace, even from a great height, as where I 
am now. 

] have not been able yet to get at the higher flora. 
One curious fact is that the woods on Ruwenzori very 
closely follow the ordinary morning clouds and mists; 
these are usually at the same line every morning, and 
mount to the top towards evening. This line of wood or 
cloud is not, however, horizontal, but is highest at the 
main mass, and slopes gradually as the mountain chain 
sinks in height. 


(Signed) G. F. Scour EERO 


THE PHYSIOLOGICAL, A Gia Naan eee 
PARAEINMN TRL Tisse 
HE valuable investigations described in this com- 
munication tothe Royal Society have been made 
to determine more exactly the mode of action of paraffinic 
nitrites, and the part which the nitroxyl group NO, 
playsin their physiological action, and also to throw light 
on the effect of variations in their molecular constitution. 
For these objects a series of careful observations have 
been made as to the action of ten of the fatty nitrites on 
(1) blood pressure, (2) pulse frequency, (3) respiration, 
(4) striated muscle tissue. 

The compounds selected for examination included the 
nitrites of methyl and ethyl, the primary and secondary 
propyl nitrites, the primary, secondary, and tertiary 
butyl nitrites, andthree amyl nitrites (a and Sisoprimary, 
and tertiary amyl nitrite), By this selection it has been 
possible to compare the action of a series of substances 
containing an atom of NO, united respectively to Cll; 
C,H,, C,H;, C,H,, and C,H,,, and thus to determine the 
modifying influence which these radicals exert on the 
action of the NO, group. It has also been possible to 
ascertain,the effect produced by a modification of arrange- 
ment of the molecules jin nitrites having the same com- 
position as, ¢.g. in primary and secondary propy! nitrite, 


C1,CH,CH,NO,, and (CH,,CHNO, 


It has long been known that the fatty nitrites lower 
blood pressure, hut opinions have differed as to their 
mode of action, Filehne considering that this lowering ts 
caused by a paretic influence on the vasa motor centres, 
whilst Brunton looks upon it as due to a direct effect on 
the vessels themselves. Cash and Dunstan are led by 
their experiments to range themselves on the side of 


L Phil, Trans. vol. clxexiv. (1893), 8, pp. sos-£39. A paper by Dr. Jj. 
Theodore Cash F.RK.S., and Prof. Wyndham K, Dunstan. 
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Brunton, for they find that if the presence of amy] nitrite 
is confined to the vessels of the brain alone, a fall of 
pressure does not take place, but it does occur if blood 
containing the nitrite circulates in the peripheral vessels 


brain is prevented. They likewise find that nitrites are 
capable of intluencing vessels in the area supplied by 
the splanchnic nerves after section of these nerves— 
another proof that the action of the nitrites is peripheral. 

The part which the group NO, plays in its fatty 
compounds they have sought to determine by ascertain- 
ing quantitatively the comparative amount of influence 


which each nitrite exerts on blood pressure, pulse fre- | 


quency, and respiration, when introduced into the circula- 
tion of anzesthesised cats, by inhalation or by injection 
into the arterial or venous system, and also by ascertain- 
ing the comparative effect of paraffinic nitrites on the 
pulse frequency in man. 

The quantitative method is doubtless open to some falla- 

cies, but from the extreme care which has manifestly been 
taken in conducting the experiments, and the laborious 
manner in which they have been repeated, it seems 
certain that the results are in the main reliable. With 
regard to the influence of the nitrites in accelerating the 
beat of the heart, it is shown that physiological activity 
increases with molecular weight ; amyl nitrite is more 
powerful than butyl nitrite, butyl than propyl, and so on, 
methyl being the weakest of all, 
' The order in which the paraffinic nitrites reduce blood 
pressure in amount Is somewhat, though not quite the 
same, as that in which they accelerate the pulse, but 
important exceptions occur, especially in the case of 
methyl nitrite, which occupies a higher position as a 
pressure reducing agent than it does asa pulse accelerator. 
On the other hand, as regards duration of subnormal 
pressure, the order is quite altered, the nitrites which 
depress blood pressure to the greatest extent acting for 
the most part forthe shortest time. 

The authors have also endeavoured to determine the 
comparative influence of the various nitrites on striated 
muscle by exposing the excised gastrocnemius and triceps 
muscles of frogs to equal quantities of their vapours, and 
recording the extent and duration of contraction produced 
with or without electric stimulation. This method is 


open to the objection that hydrolysis of nitrite vapours | 
occurs very rapidly in the presence of aqueous vapour, | 


nitrous acid being produced. Now, muscle tissue is very 


susceptible to the influence of acids, and it seems by no - 


means certain that the contractions recorded may not 
have been in part, at least, due to the acid evolved from 
the nitrite decomposition. With one exception (propyl 
nitrite) it was noted that the nitrites with low molecular 
weight were the least powerful in causing muscle 
contraction, but they acted for the longest time. 

Concerning the effects which constitution of the 
molecule apart from composition has, it was noted 
throughout that when the etiects of primary, secondary, 
and tertiary nitrites having the same composition were 
compared, the secondary nitrite was found to have a more 
powerful influence on pulse acccleration, blood pressure, 
and muscular contraction than the primary, and the 
tertiary than the secondary. 

The fact that the acceleration of the heart caused by 


the various fatty nitrites increases with their molecular | 


weight indicates, as the authors justly assume, that the 
quickening action on the pulse cannot be simply con- 
ditioned by the amount of nitroxyl in their molecules, 
even though it may be true that the nitroxyl group itself 
quickens the heart’s action, for the molecule of methyl 
nitrite, which is the least effective, contains the largest 
amount of NO., whilst that of amyl nitrite, which most 


powerfully accelerates the heart's action, contains less | 


NO, than any of the other nitrites examined. <A similar 
conclusion is drawn with regard to the influence of the 
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It 
the preponderance of 
the higher nitrites is 


nitroxyl element in causing lowered blood pressure. 
is further pointed out, that 
the hydrocarbon molecules in 


era ; not necessarily the cause of their increased influence in 
of the body, even though the access of any nitrite to the | 


quickening the pulse and lowering pressure. There 
are other possible causes. After considering some of 
these the authors express their opinion that the more 
marked effect of the nitrites having the largest molecules 
but containing the smallest amount of NO, is due to 
their decreased chemical stability. They incline appar- 
ently to the view that the actual molecules of the 
paraftinic nitrites do not accelerate the heart’s action and 
lower tension, and give reasons for believing that they 
may actually retard the rapidity of the heart’s beat. 
When, however, the molecule is broken up, the nitrite 
element becomes active, entering, perhaps, into loose 
combination with hamoglobin and certain tissues before 
it is finally oxidised and eliminated. 

The lower combinations, such as ethyl and methyl, 
being. as thev suppose, least easily broken up, exercise 
least power ; on the other hand, for the same reason they 
act for a longer time, both in lowering tension and con- 
tracting striated muscle. 

To the greater instability of secondary as compared 
with primary, and of tertiary as compared with secondary 
nitrites, they attribute their respectively greater power, 
rather than to the fact that in the secondary and tertiary 
compounds one and two methyl groups are respectively 
attached to the carbon combination of the nitroxyl 
group. Much remains to be done before the inferences 
drawn from the elaborate investigations, the results of 
which have been presented to the Royal Society, can be 
regarded as definitely proved ; but this paper adds, in an 
important manner, not only to our knowledge of the action 
of the nitrites, but to our comprehension of the manner in 
which chemical agents influence the tissues, and become 
of therapeutic value. 


WIEUR WAITS JARO ES SIOVE If, 18, (GOXOUIE. 


“HE death of Prof. J. P. Cooke was briefly announced 
1 in thesecolumns on September 13. ‘he following 
particulars, for which we are indebted to an obituary 
notice in the 7rébune of Cambridge, U.S.A, will be 
reac with melancholy interest by the scientific world :—- 
Josiah Parsons Cooke was born in Boston, October 12, 
1827. He was prepared in the Boston schools, and 
entered Harvard College in 1845, graduating three years 
later. In the following year he was appointed an 
instructor, and, in 1851, Erving professor of mineralogy 
and chemistry, and director of the chemical laboratory 
of Harvard University. a post he held until his death. 

At the time Prof. Cooke entered upon his duties as 
head of the chemical department at Harvard, the 
methods of instruction were of the most rudimentary 
sort. Students in chemistry were required only to hear 
so many lectures; work in the laboratory was thought 
unnecessary, its place being taken by the few experiments 
which the lecturer saw fit to perform before his classes. 
Now the chemistry courses at Harvard, as at all other 
American colleges, consist almost entirely of laboratory 
work. The credit for this change is due very largely to 
Prof. Cooke. 

Prof. Cooke was made an LL.D. by the University of 
Cambridge in 1882, and received the same degree from 
Harvard in 1889. He was a Fellow of the American 
Academy and a Member of the National Academy of 
Science. He was a popular lecturer, and delivered 
several courses at the Lowell Institute, one of the best- 
remembered being that given in 1887 on the ‘“ Neces- 
sary Limitations of Scientific Thought.” 

He was the author of a number of books, pamphlets, 
and scientific papers. Perhaps the best known of his 


tan 
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books was his ‘“‘ Religion and Chemistry,” published in 
1264, which maintained that the designs of a higher 
intelligence were to be discovered in the province of 
chemistry. Among other books were: “The New 
Chemistry,” and its companion volume, ‘‘ Laboratory 
Practice,” reviewed in NATURE, vol. xlvi. p. 99, ‘‘ The 
Elements of Chemical Physics,” “The Principles of 
Chemical Philosophy,” and ‘ Scientific Culture.” 

Prof. Cooke was a highly cultivated man. whose atten- 
tion was directed to many things outside of his own pro- 
fession. One of his last published papers was written to 
recommend that scientinc men should be educated more 
broadly. He did not believe in an exclusively scientific 
education. 

His funeral on September 6 was attended by a group 
of men and women, whose mere presence was the highest 
compliment that could be paid to the memory of any 
man, The successors of Longfellow, Lowell, and the 
brilliant coterie with which Prof. Cooke was so long a 
part, were glad of the opportunity to show their love and 
respect for the man who was all but the last of his 
generation, there being only a very few of his early 
contemporaries left. 

-\mong the well-known people present were President 
C. W. Eliot, Profs. H. B. Hill, W. W. Goodwin, Francis 
J. Child, Josiah Royce, C. L. Jackson, G. A. Bartlett, 
Edward Cummings, Ira N. Hollis, Dr. Samuel A. 
Green, Prof. William Watson (one of the secretaries 
of the American Academy of Arts and Sciences. of 
which Prof. Cooke was president), Dr. Henry P. Wolcott, 
and Dr. Benjamin E. Cotting. 


NOTES. 


Me. Fraxk McCrean, writing to Dr. Gill, under date of 
August 10, has expressed his desire 10 present a large equa- 
torially mounted telescope, equipped for photographie and spec- 
troscopic work, to the Royal Observatory at the Cape of Goo:l 
Tope. With this object he has arranged with Sir Toward 


AOL: 


(Grubb for the construction of a photographic refracting tele- 


scope of 24 inches aperture, and for an object-glass prism to 
work with st, having a refracting angle of 74 degrees and the 
same aperture as the object-glass. The glass for the object- 


glass and prism have already been secured, and the definitive | 5 
‘content to stand before nature and ask questions ; nature can | 


order for the instrument was given to Sir lloward Grubb on 
May 4 last. Coupled with the photographic telescope there is 
‘9 be a visual refracting telescope of 18 inches aperture. ‘The 
mounting is to he sufficiently elevated to allow a slit spectro- 
scope, for the determination of stellar motions in the line of 
sight, to be attached to the photographic telescope, and the gilt 
will include such a spectroscope, as well as an observatory of 
light construction. Subject to the concurrence of the Lords 
Commissioners of the Admiralty, Dr. Gill has cordially and 
gratefully accepted this noble gift to the Cape Observatory. 


Carr, W. J. Witartos, the hydrographer of the Admiralty, 
has sent us a copy of a report, drawn up by Mr. P. W. Bassett. 
Smith, on the results of dredgings obtained on the great 
bank known the Macclesfield Rank, in the China 
Sea. It may safely be asserted that never before has the 
biological condition of a sunken coral reef in mid-sea been 
so completely explored. One of the general results of the 
whole examination, hydrographical and zoological, is that on 
the whole af the two hundred miles forming the periphery of 
the bank, there exists a rim of coral in luxurious growth, and 
ata remarkably even depth below the surface of from ten to 
fourteen fathoms, Capt. Wharton points out that this even 
ness of depth is the most striking feature of the chart, and 
when the great distances are considered, this appears to be a 
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strong argument agiinst any movement of the bottom since the 
a‘oll form was assumed. It is at any rate quite evident that 
from the present time onwards no movement is necessary in 
order to form in the future a perfect atoll, the simple growth of 
the coral on the rim sufficing ; and that we may have here an 
instance of a suitable original foundation for an atoll so formed, 
as pointed ont by Mr. Darwin. Mr. Bassett-Smith s examin- 
ation of the specimens was necessarily very cursory, and it is to 
bz hoped that the mass of material collected may be thoroughly — 
investigated by skilled zoologists at the British Museum, that — 
fall value may be obtained for the labour bestowed upan these 
examinations. The work is so admirable, and the results so 
important, that we shall return to the subject in a future issue. 


Ar several London and provincial medical schools, on 
Monday last, the opening of the winter session was made the 
occasion for introductory addresses to the students. Dr. 
Isambard Owen, at St. George's Hospital, discoursed chiefly 
on the importance of mental training in medical study. fle 
remarked that the method of the physician was the method 
ordinarily employed in all forms of physical investigation. 
Science consisted of soundly-drawn conclusions based upon 
accurately-made observations. Accurate observation was the 
foundation of all medical work ; and Dr. Owen dwelt at some 
length on the fallacies of ordinary observation, and the sernpu- 
lous care needed to ensure exactitude, At St. Thomas’s Hospital, 
the Rev, W. W. Merry delivered an address mainly concerned 
with Plato’s criticisms upon the practice of medicine and 
surgery in Tlomeric times. Mr, G. lartridge offered practical 
counsel to the students at Westminster Hospital, and, as an 
inducement to work, remarked that ‘’ the Royal Society num- 
bers among its members a large proportion of medical men, 
a much larger number than all the other professions put — 
together.” At Middlesex Hospital, Dr. R. Boxall discoursed 
upon the relations existing between the public, the medical — 
professiaa ax a whole, and medical charities. Words of ex-_ 
hortation and advice were also offered at St. Mary’s Lfospital, 
hy Dr. S. Spicer, and at University College Hfospital, by Prof. 
If. R. Spencer. Miss M. Sturge advised the students at the 
London School of Medicine for Women to cultivate from the 
first a scientific habit of mind, as its possession was invaluable 
to the medical profession. Lord Bacon's words, ‘** We must be 


only be subdued hy snbmission,’”’ were quoted as a clue to the 
method of work of all great physicians. 


Te Council of the Institution of Civil Engineers has issued 
alonz list of sabjects upon which original communications are 
invited, Papers upon any question of professional interest 
subjects specific] in the list. For approved papers the council 
has the power to avard premiums, arising out of special funds 


bequeathed for the purpose, the particulars of which are as ; 
under:—(t) The Telford Fund, left ‘tin trust, the interest 
to bs expen ted in annual premiums, under the direction of the 
council." This bequest (with accumulations of dividends) ’ 
produces £235 annually. (2) The Manby Donation, of the : 
value of about £10 a year, given ‘to form a fund for an 
annual premium or premiums for papers read at the meetings.” 7 
(3° The Miller Fund, bequeathed by the testator *'for the « 
purpose of forming a fund for providing premiums or prizes for ‘ 
the students of the said institution, upon the principle of the 
“Telford Fund.’” This fund (with accumulations of dividends) 
realises nearly £140 per annum. Ont of this fund the 
council has established a scholarship, called ‘‘The Miller . 
Scholarship of the Institution of Civil lngineers,” and is 


prepared to award one such scholarship, not exceeding £40 in 
value, cach year, and tenable for three years. (4) The lloward 
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Bequest, directed by the testator to be applied ‘‘for the purpose 


of presenting periodically a prize or medal to the author of a | 
, Country. 


treatise on any of the uses or properties of iron, or to the 
inventor of some new and valuable process relating thereto, 
such author or inventor heing a member, graduate, or associate 
of the said institution.” The annual income amounts to nearly 
415. The next award will be in 1897. The council will not 
make any award unless a communication of adequate merit is 
received, hut will give more than one premium if there are 
several deserving memoirs on the same subject. In the 
adjudication of the premiums, no distinction will he made 
between essays received from members of the institution or 
strangers, whether natives or foreigners, except in the cases of 
the Miller and the [foward bequests, which are limited by the 
donors. There is no specified date for the delivery of MSS., 
as when a paper is not in time for one session it may be dealt 
with in the succeeding one. 


THE Queen has been pleased, on the recommendation of the 
Secretary for Scotland, to approve of the appointment of Mr. 
Angus Sutherland, M.P., as chairman of the Scottish Fishery 
Board. 


THE death is announced of Prof. kK. M. Albrecht, of Ilam- 
burg, at the age of forty-three. He was the author of several im- 
portant researches in the domains of zoology and comparative 
anatomy. 


Dr. CiArces L. EpwWArDs has been appointed to the Chair 
of Biology in the University of Cincinnati, Ohio, U.S.A. 


AT St. Ilelens, on Tuesday, Colonel Gamble laid the founda- 


tion-stone of an institute which is to form a central library | 


and reading-room and a school for technical education and 
manual instruction. te has given the site, and will spend 
420,000 on the building. 


Mr, WILLIAM LunNT, of the Royal Gardens, Kew, who acted 
as botanical collector to Mr. Theodore Bent’s expedition to the 
Iladraumaut Valley, Southern Arabia, has been appointed, by 
the Secretary of State for the Colonies, Assistant Superinten- 
dent of the Royal Botanic Gardens, ‘lrinidad. 


SEVERAL earthquake shocks, accompanied by subterranean 
rumblings, were felt at Dortmund, Germany, on Tuesday 
morning, and caused some alarm. 


AT the mecting of the Royal Photographic Saciety, to be 
held on Tuesday next, the medals will be presented to success- 
ful exhibitors at the annual cxhibition, and the President will 
deliver an address. 


Tite new buildings of the Durham College of Science, New- 
castle-upon-Tyne, will be opened by the Mayor of Newcastle 
on Tuesday, October 9. 


SUNSHINE is such an untrustworthy quantity in the climate 
of the British Isles, that it is no wonder that professional 
photographers have for some time been developing methods for 
making themselves independent of it. Judging from the extent 
in which artificial illumination is used in photographic studios at 
the present time, it seems probable that a few years hence the 
sun will be largely (if not entirely) disregarded in negative- 
making. «An exhibition of apparatus for illuminating studios, 
and some of the pictures obtained by means of artificial light, 
is now being held at the /’%oteg7am: Commercial Museum, and 
will remain open until the end of this month. A number of 
interesting exhibits are on view. There are various magnesium 
lamps, electric lamps designed for portraiture work, and gas- 
light systems for studios. Two of the most intcresting instances 
of the use of magnesium flash-lamps are to be found in the 
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pictures obtained by Mr. J. C. Burrows ia the tin mines of Corn- 
wall, and Mr. II], W. Hughes in the coal mines of the Black 
The exhibition well deserves a visit. 

THE Il eather Review, edited by Mr. John Eliot, and pub- 
lished every month by authority of the Goverament of India, 
always contains an admirable summary of the chief features of 
the weather in Fadia during the month to which it refers. The 
annual summary, which has just reached us, contains a discus- 
sion of the meteorology of India for the year 1893. The report 
reminds ns that meteorological data in India are chiefly utilised for 
the following purposes: (1) In the discussion of the prevalence 
and spread of diseases, more especially of cholera and other 
diseases of an epidemic character ; (2) in connection with agri- 
cultural questions, more especially the progress and character of 
the crops as determined by the weather conditions of the period. 
In the monthly reviews, a!l the meteorological facts and data 
are therefore presented from these wo points of view. For 
medical statistics India is divided into eleven provinces, which 
are believed to be fairly homogeneous so far as the conditions 
of the prevalence of the more common diseases are concerned. 
According to the second method of arrangement, there are 
fifty-two meteorological divisions, or areas divided from an 
agricultural standpoint. By following this plan, the meteoro- 
logical data available are made to yield the greatest amount of 
good to the people of India. 


QUESTIONS of natural history assume a particular value when 
they deal with the supply of a popular article of food, and we 
present, therefore, some conclusions recently arrived at by 
Mr. F. II. Herrick, of the U.S. Fish Commission, upon the 
reproductive habits of the American lobster (Zoologischer 
Aunczeiger, xvii, No. 454). It is not improbable, as Mr. Iler- 
tick suggests, that the habits of the European lobster are 
essentially the same as those of its American relative. (1) The 
majority of adult females extrude their eggs during Juae, July, 
and August, but a considerable number—probably Io per cent. 
of the entire number which breed in the year—lay eggs in the 
autumn, winter, and spring. (2) The lobster cannot possibly 
breed oftener than once in two years. (3) The eggs are carried 


_ by the mother for ten or eleven months: on the coast of Massa- 


chusetts, from the middle of July to the middle of the following 
June. (4) Sexual maturity is reached occasionally at a length 
of S inches, but sometimes not under 12 inches. The majority, 
however, are mature when 104 inches long. (5) The numbers 
of eggs produced by female lobsters at each reproductive period 
increase in a geometrical series, while the lengths of the 
lobsters producing these eggs vary in an arithmetical series. A 
lobster 14 inches long will produce four times as many eggs at 
one laying as a lobster of only 10 inches. (6) Out of the 10,000 
eggs produced at one time, not more than two arrive at maturity, 
and even this estimate is probably too high, as the fisheries are 
now declining. 

Tie exact measurement of the density of very dilute aqueous 
solutions to within a millionth of its value, is the subject of a 
paper by F. Kohlrausch and W. Hallwachs in MWiedemann's 
Aunalen. The method adopted was that of suspending a glass 
globe in the solution by a fine thread, and determining its 
weight. The thread found most suitable was a single smooth 
cocoon fibre. Small disturbing fibres or dust particles could be 
detected by the behaviour of the swinging balance. The stirring 
was done by means of a glass rod bent into a horizontal ring at 
the bottom, and carrying a ring of platinum foil, During 
stirring, the glass body was lifted by another glass ring pro- 
vided with pieces o! platinum wire to prevent the body sticking 
to it. The thermometer indicated hundredths of Centigrade 
degrees, and could be read to thousandths by the telescope. 
The sensitiveness of the balance employed was not excessive, 


fi 
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Since it gave a deflection of two-thirds of a millimetre for a 
milligram. The weight of the suspended body was 133°310gr., 
and the loss of weight in the solutions was always over 129 gr., 
so that the thread was not required to support more than 4 gr. 
The loss of weight ia pure water was 129°194 gr. at 17 “50 C., 
and did not vary by more than 0°092 gr. in five months. The 
difference in the individual numbers for the loss of weight in 
any given liquid waso'1l mg. on the average, which corre- 
sponds to about a millionth of the density to be determined. 
These very accurate determinations brought out some interest- 
ing details with regard to the ‘' molecular volumes” of the | 
substances in solution. Phosphoric and sulphuric acids showed 
a decided diminution of this volume at extreme dilutions, while 
sugar, hydrochloric and acetic acit, and sodium chloride and 
carbonate did not show this diminution. 


THE Anucales de Chimie et de Piysigue for September con- 
tains a paper, by M. Eleari Bagard, on the thermoelectric force 
between two electrolytes, and onthe Thomson effect in the case 
of electrolytes. The paper contains a very complete history of 
the work which has been done on this subject. “ The author 
ases a number of thermoelectric junctions joined in series, and 
measures the electromotive force developed by a given differ- 
ence in temperature between the hot and cold surfaces of | 
separation between the electrolytes by means of a capillary 
electrometer. This electrometer was capable of indicating an 
electromotive force of one-hundred-thousandth of a volt. Ia 
order to check the diffusion which takes place at the common 
surface of the electrolytes, the author uses a porous nmrembrane, 
Ly using inembranes composed of such different substances as 
goldbeater’s skin and vegetable parchment, it was proved that 
the membrane had no efiect on the electromotive force, except 
to cause it to diminish slightly with time. Thus the results 
obtained with a membrane are probably identical with what 
would be obtained could observations be made without a mem- 
brane, and without diffusion and convection currents being set 
up through the surface of separation. Observations were taken 
both while the temperature of one junction was rising and again 
when cooling. The points obtained during the second of these 
cperations often fell below the curve given by the previous set. 
Thi effect, which never amvunted to a difference of pz} 4% volt, 
the author considers to have been entirely due to diffusion. 
Therinoelectric couples, consisting of solutions of two different 
salts, and of solutions of the same salt but of different concen- 
tration, were examined, and the results obtained are shown by 
means of curves. In order to examine the Peltier and Thomson 
effects in the case of electrolytes, small bolo neters were em- 
ployed t. measure the change in temperature, The important 
fact that the Peltier effect is of opposi'e sign on opposite sides 
of the neutral point was amply verified, and it appears that the 
change of signa takes place at the neutral point. In all cases 
the thermoelectric phenomena, the Peltier effect and the 
Thomson effect gave results in the case of electrolytes similar to 
those obtained with metals. 


“ CReAwertes and Infectious Diseases " is the title of a short 
paper which Ir- Welply has hal reprinted from the Lancet, 
Itis a most useful little pamphle!, inasmach as itcalls attention 
(o a danger which, so far, has esexped public notice. Cream- 
eres receive, avis well known, their milk from a number of 
farms ; but after the cream has bzen removed, some of the skim 
or separated milk is sent bach tu the farm;s, where it is con- | 
sumed in various ways, ‘Vhe milk receive! from the various 
farms 13 all mixed together, and thus it is not difficult to see 
how one case of typhoul fever, or some other illacss on one of 
these farms, may not only infect the creamery, but may, by 
means of the separated milk, infect the whole group of dairies 
sup) lying this creamery, thus starting an indefinite number of | 
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fresh disease centres. Dr. Welply describes an outbreak 
typhoid fever which he traced to a creamery, and to the use of 
food or milk from dairies which became infected secondarily, 
In several of the dairies which he visited, hestates that 
found the dairy-maids acting in the dual capacity of milke 
and nurses, and he is distinctly of opinion that the contagium go 
into the milk from the hands of the dairy-maids. It is clear 
that unless we can obtain stringent regulations pissed, such a 
are in use in Denmark, Sweden, and Germany, and which o 


Board of Agriculture have published in their reports on dai ' 

farming in these countries, unless we can procure similar legi 

lative measures, co-operative dairy farming in England will J 
_ 


always remain a continual source of danger to the publ 
health. Dr. Welply says ‘‘ it would be wise at all times to b 
separated milk when used as an article of human diet” ; we 
would go still farther, and say that tt is undesirable to drink 
any milk which has not been previously thoroughly boiled, not 
warmed or hrought to the boil, but boiled for several minutes. 


ago, and issued a short leaflet on the advisability of boiling al 
milk before use. 
LUERSSEN AND I]AENtEIN'’s Lidliotheca Botanica will im 
future be edited by Prof. C. Luerssen and Prof, 3. Frank. 
Messrs. BLACKIE AND Son have just issued part 6 of Prof. 
Oliver’s translation of Prof. Kerner’s ‘‘ Natural Ilistory o 
Plants,” 


WE have received the Calendars for the Session 1894-5, 0 
the University College, Bristol, the Durham College of Science, — 
Newcastle-upon-Tyne, and the Merchant Venturers’ Technical 
College, Bristol. { 


Tue General Report on the Operations of the Survey of 
India Department for 1892-93 has just been issued from the 
office of the Superintendent of Government Printing, Caleutta. 


Tue Juoe number of 7iyrekr’, the journal of the Royal 
Agricultural and Commercial Society of British Guiana, has just 
come to hand, and contains, as usual, a number of very varied 
and interesting papers, notably, “Ihe Guiana Orehids,” by th 
editor—James Rodway ; ‘‘].ate Kainfalls, some of their Eflects,— 
by James Gillespie ; and ‘*Some Enemies of our Canehelds,” by 
S. R. Cochran, ‘The society celebrated the fiftieth year of its 
existence in March of this year, when a successful historia P 

Tite sixteenth anaual mecting of the Greenock Natural 
History Society was held on September 28, Mr. T. Li 
I'atterson, president, occupying the chair. During the session 
1893-94 seven papers were read, viz.: ‘ The Sorghum Sugar 
Experiments inthe United States,” by Mr. T. L. Patterson; "* V 
Study of Fungi,” by Dr. M. Calder ; ‘Scenes from Australia,” 
by Mr. Thomas Steel; ‘‘ Gems and Precious Stones,” by Mre 
James M‘Neil; ‘*The Evolution of Navigation and Nautical 
Astronomy,” by Mr. G. W. Niven; ‘* Plants with Angula 
Stems," by Mr. John Ballantyne, Rothesay ; ‘Notes on th 
Cladocera,” by Mr. M. F. Dunlop. 

“SciENCE is measurement.” Mr. J. Lawrence, of § 
Fulham Road, London, evidently beheves that the converse ol! 
this is true, for he has sent us a * Tell-tale " milk-jug, which 
London milkmen will probably regard with sarrow/ul feelings. 
The object of the jug is to furnish houscholders with a standard 
wherewith to judge the proluty of their dairymen, The jug is 
a glass measure graduated at every quarter-pint, 


r 


Relow each 
pint and half-pint mark three lines are etched showing the 
thickness of cream which should appear in milk of average 
quality, in milk of good quality, and in milk of very good 
quality after the liquid has been allowed to stand for a time. 
Both the quantity and the quality of the milk can thus be 
easily tested. 
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' Tue Society for Promoting Christian Kaowledge have just 
broaght out asecond edition of ‘‘Our Secret Friends and 
Foes,’ by Prof. Percy Frankland, F.R.S. It will be 
remembered that the volume was the source of a good deal of 
discussion hetween some members of the Society, who, with the 
late Lord Coleridge at their back, announced their intention of 
retiring from their membership unless the book was withdrawn 
from circulation, it being, according to their interpretation, 
written in support of vivisection. That the Society did not 
yield to the very considerable pressure brought to bear upon 
them, is evidenced by the appearance of the second edition, 
which, whilst containing an entirely new chapter on the action 
of light on micro-organisms, remains otherwise, with the 
exception of a few (mostly verbal) alterations, unchanged, 


Messrs. CHAPMAN AND HALt will publish, almost imme- 
diately, a complete ‘‘ Text-book of Mechanical Engineering,” 
by Mr. W. J. Lineham, the Head of the Engineering Section 
of the Goldsmiths’ Institute, New Cross. The work consists 
of nearly eight huadred pages and more than seven hundred 
figures. The first half is devoted to practical work, viz. cast- 
ing and moulding, pattern-making, and casting design ; 
metallurgy and properties of materials ; smithing and forging ; 
machine tools ; marking off; fitting, machining, and erecting ; 
boiler-making and plate-work. The second part of the book 
deals with theory and examples, the order of treatment being 
strength of materials ; energy and the transmission of power to 
machines and heat engines ; hydraulics and hydraulic machines. 
The book is not supposed to be an exhaustive treatise oa 
mechanical engineering ; nevertheless, it will be a valuable aid 
lo engineering students and apprentices, and engineering 
dranghtsmen generaliy. 


S1NcE the publication of ‘‘ Forthcoming Scientific Books’ 
in our issue of September 20, the following list of announcements 
has been sent to ns by the Cambridge University Press :— 


WALOKE 


“The Scientific Papers of John Couch Adams”; ‘‘A Treatise | 


on Spherical Astronomy,” by Prof. Sir Robert 5. Ball, F.R.S. ; 
‘“‘Ilydrodynamics: a Treatise on the Mathematical Theory of 
the Motion of Fluids,” by Prof. H. Lamb, F.R.S., new edition ; 


Catalogue of Scientific Papers compiled by the Royal Society | 


of London,” new series for the years 1874-53, vol. xi. in the 
press ; ‘A Treatise on Geometrical Optics,” by R. A. Her- 
man; ‘‘An Introduction to Abel’s Theorem and the allied 
Theory,” by If. F. Baker; ‘‘ A Treatise on Geometrical Conics,”’ 
by F. S. Macaulay; ‘‘ An Elementary Introduction to Miner- 
alogy,” by R. 11. Solly ; ‘‘ Euclid’s Elements of Geometry,” 
Looks NI. and XIL, by H. M. Taylor; ‘Arithmetic for 
Schools,” by C. Smith, with or without answers, second 
edition ; ‘* Key toC. Smith's Arithmetic ” ; '‘ Practical Physio- 
logy of Plants,” by F. Darwin, F.R.S., and E. HW. Acton; 
“Practical Morbid Anatomy,” by Dr. H. D. Rolleston and 
Dr. A. A. Kanthack; ‘‘The Distribution of Animals,” by 
F. E. Beddard, F.R.S.; ‘* Petrology,” by A. Harker ; ‘* Text- 
book of Physical Anthropolozy,” by Prof. Alexander Macalister, 
F.R.S.; ‘*The Vertebrate Skeleton,’’ by S. EI. Reynolds ; 
“Fossil Plants: a Manual for Students of Botany and Geo- 
logy,” by A. C. Seward; ‘* Elements of Botany,” by F. 
Darwin, F.R.S.; ‘* Mechanics and Iydrostatics,” by R. T. 
Glazebrook, F.R.S. ; ‘‘ Electricity and Magnetism,” by the 
same author. 


Messrs. CHARLES GRIFFIN AND Co. have also sent 
a list of the scientific books they hope to issne during the 
ensuing season; it is as follows :—‘ Petroleum,” a treatise on 
the geographical distribution, geological occurrence, chemistry, 
production, and refining of petroleum; its testing, transport, 
and storage, and the legislative enactments relatiag thereto, to- 
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gether witha description of the Shale Oil industry, by Boverton 
Redwood, assisted by Geo. T. Ilolloway, with maps and illus- 
trations; ‘‘Calcareous Cements: their Nature, Preparation, 
and Uses,” with some observations on ce nent testing, by Gilbert 
R. Redgrave ; ‘‘ Griffin's Chemist’s ocket-book ”: table- and 
data for analysts, chemical manufacturers, and scientific chemists, 
by J. Castell-Evans ; ‘* Measurement Conversions” (English and 
French), 28 graphic tables or diagrams, showing at a glance the 
mutual conversion of measurements in different units of length, 
areas, volumes, weights, stresses, densities, quantities of work, 
horse powers, temperatures, &c., for the use of engineers, sur- 
veyors, architects, and contractors, by Prof. Rohert Ilenry 
Smith; ‘‘ The Metallargy of Iron,” by Thomas Turner; ‘‘ An 
Elementary Text-book of Metallurgy,” for the use of yoanger 
students and those commencing the study of metallurgy, by 
Prof. A. Hamboldt Sexton, with nuamerons illustrations ; 
‘Kitchen Boiler Explosions: why they occur, and how to 
prevent their occurrence,” a practical hand-baok, based on 
actual experiments, by R. D. Manro; ‘‘ Fibroid Diseases 
of the Lung, including Fibroid Phthisis,’’ by the late Sir 
Andrew Clark, Bart., F.R.S., and Drs. W. J. Hadley 
and Arnold Chaplin, with tables, and eight plates in colonrs ; 
‘Practical Ilygiene,” including air and ventilation, water, 
supply and parity; food and the detection of adulterations, 


sewage removal, disposal, and treatment, epidemics, &c., 
by Sargeon-Major A. M. Davies, with illustrations; ‘A 
Manual of Ambulance,” by J. Scott Riddell, with 


numerous illustrations and full-page plates; ‘‘ The Iand- 
Rearing of Infants: a Guide to the Care of Children ia Early 
Life,” by Dr. Jonn Benj. flellier; ‘‘Year-book of the 


Scientific and Learned Societies of Great Britain and Ireland,” 
compiled from official sources, including lists of the papers read 


during 1894 before Societies engaged in fourteen departments of 
research. Twelfth annaal issue (early in 1895). 


OnE of the most striking features of chemical progress at the 
present time is the rapid advance which is being effected in our 
knowledge of the compounds of nitrogen. Another com- 
pound of primary importance, symmetrical hydrazo-ethane, 
C,H,NH.NHC,H,, the symmetrical di-ethyl derivative of 
hydrazine, has been isolated in the laboratory of the Berlia 
University by Dr. Harries. Prof. Emil Fischer has already ob- 
tained the unsymmetrical di-ethyl hydrazine, and Prof. Cartius, 
to whom we owe the discovery of hydrazine itself, some time 
ago succeeded in obtaining the symmetrical di-benzyl hydrazine, 
but hitherto the simple symmetrical fatty hydrazines have eluded 
isolation, Indeed it is only by a somewhat circuitous, although 
practically qnite easy, series of reactions that symmetrical di- 
ethyl! hydrazine has at length heen prepared. A remarkable 
derivative of hydrazine was first obtained, in which one 
hydrogen of each amidogen radicle was replaced hy the radicle 
formyl, CHO, and the other by the metal lead, the compound 
CIH{O—N—N--CHO. 

SW 

Pb 
substance, a white powder, is readily obtained hy reacting with 
sodium upon di-formyl hydrazine, a compound with which 
Prof. Curtins has made us familiar, and subsequently decom- 
posiog the latter with sugar of lead. The lead compound, 
when slightly heated in a sealed tube with ethyl iodide, 
together with sand to maintain porosity, and magnesia to fix the 
liberated hydriodic acid, is converted into a compound in which 
the lead atom is replaced by two ethyl groups. This latter 
componnd, a somewhat volatile liqnid, is treated with faming 
hydrochloric acid, which remaves the formyl groups and con- 
verts the compound into symmetrical di-ethyl hydrazine hydro- 
chloride, which is precipitated. Upon distillation with caustic 
potash the free di-ethyl hydrazine passes over at $5°. The new 


being represented by the formnla This 
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compound isa l:zuid of pleasant odour, reminding one at the 
same time of ether and of weak ammonia. It reduces Fehling’s 
solution with great energy upon gently warming, and silver 
nitrate in the cold. It vigorously attacks caoutchouc. Its 
hydrochloride contains two molecules of hydrogen chloride, 
and erystallises well in plates melting at 160°. The symmetrical 
di-ethy] hydrazine behaves in a most interesting manner with 
certain oxidising agents, particularly mercuric oxide. The 
yellow oxide reacts in a most violent manner, but the red oxide 
affords a more manageable reaction: the products are a large 
quantity of mercury di-ethyl, E1g(C.H,'., and a smaller quantity 
of azoethane, CaHI,N=NC.H;, the ethyl analogue of the well- 
known azobenzene. The symmetrical and unsymmetrical di- 
ethy] hydrazines are clearly distinguished by their reactions 
with nitrous acid, for while the latter yields di-ethylamine and 
nitrous oxide, the former affords ethyl nitrite together with a 
smaller quantity of a nitroso compound. 


Tue additions to the Zoological Saciety’s Gardens during the 
past week include two Bonnet Monkeys (.Va.acw. sintcus, d 5) 
from India, presented respectively by Mr. Philip I. Morel and 
Miss Ling ; a Common Marmoset (//ufa’e 
raechits) {rom Brazil, presented by Mr. .\. 
E. W. Burns; a Brush-tailed Kangaroo 
(Petragale pentciiiata, 2) from New South 
Wales, presented by Lady Isabel Clayton ; 
three .\ustralian Cranes (Gras austra- 
Ja jana) from Australia, a Brown Crane 
(Gru: canadensts: from North America, an 
Indian White Crane (Gras leucogeranes 
from India, presented by Mr. FE. W. 
Marshall; two Californian Quails (Ca/(r- 
fepia californica) from California, presented 
by Mr. IL. Hl. Tloward Vyse; a 
Ground Hornbill (Sucoreus abysstnicus , 
from Nyassaland, presented by Mr, 11. II. 
Johnston, C.15.; three Pratincoles (G/areotu 
fratincola), four Night Ierons(Ny. i ora 
a Great Bustard (Ofts fara), 
South European, presented by Lord Lil- 
ford, three I)warf Chameleons (Ciamic- 
leon fusmtly \ from South Africa, presented 
by Mr. C. Stosham ; two Cerastes Vipers 
(Viperacera tes , two Egyptian Eryx (Zry7 
jtculw), «a Cliffords Snake (Zaments 
from Egypt, deposited; A Si- 


ertlet, , 


cliffordt 
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What will most probably lead to a great advance in the deter 
mination of the positions of these radiant points, is the introduc, 
tion of photography for recording permanently the visible track 
inthe sky. There may have been many attempts already far 
photographing these trails, and the writer himself a few year, 
back, with an ordinary camera, was fortunate enough to catch nine 
trails on the sensitive plate. The camera being fixed and not 
equatoriaily mounted, the star images were consequently curve 
arcs, and not points. Lvenon this plate fairly accurate position 
of the trails could have been obtained. 

A somewhat unique instrument for locating the tracts o 
meteors and their radiant points, has recently been constiucte 
by Messrs. Warner and Swazey for the Yale University Obser 
vatory. The accompanying illustration of the instrument i 
from Jofular ststronomy for September. 

The illustration shows the polar axis of the ‘‘ English”’ form 
carrying a number of cameras, The axis is of a tubular form, 
about twelve feet Jong, the ends working on pivots which are 
capable of adjustment. The southern support is connected 
with clockwork, while that at the northern end is supported 
on a pillar in which are the driving weights in connection with 
the clock by cords passing under the floor. On the declination 


axis are fitted two arms which serve as supports to the cameras, 
three cameras being on the eastern and three on the western 
These cameras are so oriented that they take, in their 


side. 


monys Lizard Laeerfa imonyr) from the 
Island of Iliero, Canaries, presented by 
Mr. Sydney Crompton ; a Deadly Snake ( ri, wecees talus atrox) 
from Trinidad, presented by Messrs. Mole and Usich; an .Axis 
Veer (Corsa att), a Rufous Rat Kangaroo, Sypipry minus 


rufecem born in the Gardens, 


OUR ASTRONOMICAL COLUMN. 


AN ToT RUMENT FOR PHOTOGRAUHING METEORS.—Up to 
tLe present time meteoric astronomy has had litle, if any, 
instrumental equipment to further its development, the nature 
of the phenomena rendering simple naked eye observations the 
only available means of research, It is true that even now we 
know of a very considerable number of radiant points, and what 
i¥ more, we have been able (o note the daily movements of some 
of these in the heavens; lut tus knowledge has only been 
gained by the great patience and perseverance of astronomers, 
the most notable being Mr. W. F. Denning. With a thorough 
knowledge of the constellations, a good globe or staremap, and 
an accurate cye, he has been ahle to plot down track after 
track of these travellers through spacc, deducing from their 
parhs the points in the heavens from which they are coming. 


NO. 1361, VOlmsol 


respective fields, adjoining portions of the sky, so that altogethe 
they cover a very large area. The instrument is supplied, 
with slow motions, both in right ascension and declination,  , 
and the clockwork has an electric control. Whether satiss  . 
factory results have yet been obtained, one cannot say, but thi 


apparatus was intended to be used for the Verseid swarm . 
October last. 
ee pie 
SUN-SPOT OBSERVATIONS AT THE OR 
POTSDAM OBSERVATORY, - 

Ie the publications of the ‘* Potsdam Astrophysical Observa- ©. 
Gons,” Dr. Sporer has previously (No. 17) presented T 


with the observations of the sun-spots for the years 18$0 to ¥ 
1884. The most recent addition to these records will be 
found in No, 32, in which are collected the sun-spot ob: 
servations for the years 1885 to 1893. ‘The observations them: 
selves are given in all details, being grouped together with 
tegard to the period of rotation. These are followed bya 
brief discussion, from which these notes and extracts have been Ts 
made. . 
The following table, b-inging together the results relative ta 
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frequency and positions (as regards latitude) of the spats may be 
first given, a3 many references will be made to the numbers 


therein :— 


Frequency. Mean heliographic latitude. 


Year. Northern Southern Both J Northern Southern Both 
hemi- hemi- hemi- hemi- hemi- hemi- 
sphere.  syhere. spheres. | sphere. ephere. spheres. 

1870 730 763 1503 J+17°0 -18'9 179 

1871 545 605 1150 17°58 148 16°2 

1872 523 618 T14t 16°0 a2 145 

1873 323 45 745 133 112 127 

1874 249 246 495 i190 ee) Lee 

1875 108 85 193 IL'o 10"4 109 

1876 44 $1 125 10°3 10°0 to'l 

1877 45 65 14 $3 97 git 

1878 30 10 40 73 70 76 

1879 1 s 14 3°3 61 78 

{ 1877 3 3 29°3 29°3 
1878 I I 2 Bren 20°2 agp 
MS79 23) 37 Bb Go | 245 Fang 9 22°5 
1$S0 218 156 374 20°0 20 3 20° 

1881 318 232 | S70 1S‘0 19°9 18'S 

18S2 306 3tt | 677 15°4 16°9 16°! 

1883 286 546 $32 Ins sien 25 

1884 373 460 833 10'5 119 t1'3 

1885 198 444 642 10'2 12°2 116 

1886 103 226 329 99 10°5 103 

1887 53 120 173 $5 Q‘2 35 

1883 22 So 102 59 69 (O97 

{ 1889 12 44 56 Gas 6-2 6°2 
‘L 1890 2 9 OE 35 79 We 
§ 1889 6 27 85 || 25% 23°3 237 
{ 1890 64 7! 135 Zee 230 On) 

1891 B53 142 §25 19'S 19°9 19°90 

1892 453 416 369 153 202 176 

1393 47am 627) 1054 144 158 14.9 


From the table above, it will be seen that the minimum of 1878 
was followed after 5-2 years kya maximum in 18840, The mean 
theliographic latitude of the spots at this period of maximum 
decreased to 12°, which is lower than was the case at the 
preceding maximum. Following this a minimum in 1889°5 


-occurred, the precession of spots disappearing at the mean lati- 


tude of 7°, and a new series beginning in fee at 40° on the 
southern hemisphere, and samewhat later at 23° and 35 on the 
narthern hemisphere. Higher latitudes were at times recorded, 
the highest occurring in September 1893 and amounting to 42°. 
The mean yearly heliographic latitude tor 1893 diminished to 
45°. For the earlier part of the present year five periods of 
rotation have given for the mean latitude also 15°, indicating, 
when compared with the two foregoing periods, a further 
decrease in the numbers representing the ‘' frequency.” The 
Ume of maximum then can apparently be placed at 1893°5, 
but this would most probably have to be altered if the more 
recent observations show a further rising. 


An examinalion of the Carrington observations also 
shows this movement in the heliographic latitude. Wolf, 
to explain it, suggested the existence of currents, which 


commenced with a minimum on bath hemispheres in high 
Jatitudes, and continued to the following minimum towards 
lower latitudes. As indications of these currents, it might be 
stated that at the times of maximum suitahle stripes appear on the 
meridian, which are for a long time free from spots and faculz. 
This suggests that ‘‘ special channels exist from time to time 
for the hypothetical currents.’ 

Dr. Sporer next examines the old sun. “spot observations for 
finding out the period from the ‘‘rate” of the heliographic 
latitudes. The cases he takes into consideration show, as he 
Says, “eine geatzende Uebereinstinmung mit den neueren 
Re ircitunges | in Betreff des Ganges der mittleren heliozgraph- 
ischen Breite wahrend der Haufykeits perioden. Dazgegen 
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ive Ce 


i. 
| 
Se | 
| visible on different parts of the solar disc at the same time. 


, observed for sixty years. 


Bey, 


scheinen nach dem Jahre 1634 in einen Zeitraume von 
jo Jahren wesentlich andere Verhaltnisse geherrscht zu 
haben.” 

Different records, he goes on to say, agree that from 1645-70 
the spots ohserved were few. After this the number increased, 
reaching an important maximum in 1716. It was even then 
remarked (in 1715) that it was curious tu note that spots were 
In 
1704 and the following year, one case occurred in which spots at 
the same time, but on two different positions of the disc, were 
seen; it was here expressly stated that such had not been 
Other instances (two) of this ‘scarce’ 
case occurred in 1707. In 1716, spots were seen for several days, 
in eight different places on the disc. 

ringing together the positions of the observed spots, as re- 


gards latitude, Dr. Sporer adds that from 1671-1713 none were 
{ found in high 


latitudes. The highest (in 1703) was 19°. 
Previous to this, from November 1700, the latitude lay between 
2?and12. At this time higher latutules had been normal, 
becanse from May 1695-Nov. 17¢0 not a single spot had been 
obseived. For this reason Prof. Wolf is stated to have assumed 
a minimum (169S‘o), and determined the following minimum 
1712°0, the authenticated records giving the information that 
no spot appeared in the years 1711 and 17 

Some interesting facts may he stated now eeting the spots 
on the respective northern and southern hemispheres. The 
deficiency of spots for the former is ‘‘nach besonders hervor- 
zuheben.” In 1671, during two periods of rotation, a spot (12° 
N. Lat.) was observed. {In 1705 and 1707 a spot is also cited 
to have been seen, but the northern hemisphere was free from 
them until 1713, and it was not till 1714 that they were then 
found to be numerous; thus one can hardly assume that, besides 
those recorded on the northern hemisphere, more spo.s in 
greater number appeared, for Cassini mentioned expressly, from 
the observation of a spot from the year 1707, ‘‘the spot de- 
ficiency of the northern hemisphere,” and at the same time 
remarked ‘‘that the constitution of the northern hemisphere 
was different in a certain manner from that of the southern 
hemisphere.” A glance at the records for the period 1644-1670 
also shows that in the ‘‘ period of seventy years on the 
northern hemisphere certainly no periodicity of spots had 
occurred.” 

The hehaviour of the two hemispheres, as regarded in the 
light of more recent observations, is also very striking, and since 
1883 the sonthern hemisphere has received the greater pre- 
ponderance of spots. This continned to he the case during the 
minimum, and only discontinued when a rise of the number of 
spots had begun on the two hemispheres. The year 1891 was 
a critical year, on account of the astonishing change that was 
brought about. 

While on the southern hemisphere the number of spots only 
slowly increased, that on the northern hemisphere attained con- 
siderably greater proportions. ‘The resulting ratio for the spots 
during the year 1591 was as 8: 3 forthe northern and southern 
hemisphere respectively. ‘The nature of this preponderance for 
the northern hemisphere was not more than temporary, for in 
1892 it had greatly diminished, and the southern hemisphere 
had again attained its old position. ast year the proportion 
for the northern and southern was as 7: 10. 

The division of the spots with regard to their heliographic 
latitude displays also differences for the two hemuspheres. A 
table bringing together the results for five periods of rotation 
indicates a great difference in the mean values of the helio- 
graphic latitudes; this ditference, on the other hand, is to 
a certain extent eliminated if one deals with the yearly 
mean. 

Keference is made also to the great change that occurs in the 
“ Rotationswinkel ” of some spots. ‘f The most simple case for 
such a difference of the angle of rotation teaches us, if only in 
the first instance a spot with a penumbra is present, that a 
division takes place, which results in the appearance of two 
separate spots. Such spots regularly move away from one 
another, each having a separate penumbra. The observations 
furnish examples which show that the distance of the spots for 
many days continually increases, and that the angle of rotation 
of the preceding svot is very considerably greater than that of 
the following one.” ‘The observations included in this volume 


| contain examples of these in great number. 


We Tb the 
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) long ago as $55, Sir William Dawson pointed out the im- 
~ portance to the McGill University of a department of prac- 
tical science. But though some attempt was mae lo carry out 
the suggestion, little success was obtained until 1878, when the 
department was constituted a Faculty of Applied Science, with 
Prof. 11. T. Bovey as Dean. ‘he Faculty passed through many 
vicissitudes, but it was placed ona firm basis at the beginning 
of last year, by the opening of well-furnished workshops and 
laboratories equipped with the best and most modern apparatus 
for scienufic investigations in all kinds of engineering and 
physics. A description of the opening ceremonies has lately 
been published in a souvenir volume, together with descriptions 
of the main features of the laboratories. We are indebted to 
this volume forthe following information, and to Dean Bovey 
for the accompanying illustrations. 

The McDonald Engineeting Building, erected and equipped 
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only twenty-three thousand pounds were asked for to erect and 
equip the Engineering Lahoratory of the University of Cam: 
bridge. The exact amount of Mr. McDonald’s benefactions 
has not heen told, but they are certainly nearer seven than six 
figures, LEverything, in fact, required in the pursuit of physical 
and engineering study has been lavishly provided. Few occu: 
piers of chairs of Physics here are in the fortunate position of 
Prof. Cox. He was instructed to spare no expense in obtain- 
ing everything required to carry on work in experimental 
physics. ‘From first to last,” he says, ‘twhether it was 2 
question of part of the buildings or of the equipment, I have 
heard no other language from Mr. McDonald than * Let us have 
everything of the best, with a definite aim for everything, but 
always the best.’ ” 

The Thermodynamic Laboratory (Fig, 1), inwhich heat engines 
are studied, has a verv notable equipment. 

The great feature of interest is a four-cylinder steam engine 
arranged double tandem fashion, and intended for use in a large 
number of totally different ways. This machine, designed by 


Fic. 1.—Thermody namic Laboratery, 


through the munificence of Mr. W. C. McDonald, one of the 
Governors of the University, is a fine structure containing 
laboratories for all branches of engineering work. The Vhysics 
Building owes its existence to the generosity of the same donor. 
It has been designed for the teaching and study of physics 
(including mechanics) with special regard to (1) its intrinsic 
importance as an integral part of a liberal education in the 
Faculty of Arts; (2) its essential necessity as a study pre- 
liminary to the courses of engineering, mining, and practical 
chemistry in the Faculty of Applied Science, and (3) the pro- 
secution of scientific research. The completeness aud liberality 
with which all the necessary plant has been put into these 
buildings may he jadged from the accompanying illustrations 
and brief descriptions. Jt will astonish the various authonries 
who have similar technical institutes unler their control in this 
country, to know that the cost of the cquipment alone of the two 
buildings came to very nearly one hundred thousand pounds 
sterling! Compare this princely generosity with the fact that 
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Messrs. Schonheyder end Druitt alpin, of London, under the 
general direction of Prof, Carus-Wilson, of McGill College, 
was manufactured by Messrs, Yates and Thom, Ilackburn, 

The engine inay be described as a double tandem inverted 
direct acting quadruple expansion engine, lo work at 200 Ibs. 
pressure on the gauge, developing cighty horse-power at about 
150 revolutions. ‘The two engines may be unconpled from each 
other, and run at different rates of speed on the plan proposed 
hy Ar. John I. Vhornyeroft, and already carried out on the 
triple expansion engines at the Owens College, Manchester: and 
in this way the advantages of variation of relative cylinder volume 
are to some extent obtained. 

The measurement of the power delivered to the brakes is 
made by means of hydraulic brakes of the types designed 
by the late K. E. Froude, and improved by Vrof. Osborne 
Keynolds. 

‘The steam pipes about the cylinders are so arranged that the 
engines may run cither quadruple, triple, double, or single ex 


ee 


. 
: 
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pansion. And as the pipes are led hoth to condenser and 
atmosphere, all these types may be tried either condensing or 
non-condensing. 

In fact, acomplete balance-sheet of the heat supplied, used, 
and rejected by the engines can be made. and the materials for 
the study of cylinder condensation by Hirn’s analysis are easily 
obtained. 

Several other engines and boilers are available for experi- 
mental purposes. 

The Third-year Laboratory contains apparatus for the demon- 
stration of the properties of the permanent gases and of steam; 
and a complete set of the most modern types of pyrometers and 
thermometers, gauges, mercury columns, planimeters, calori- 
meters, render possible investigation of many problems of im- 
portance to the engineering world. 

In the third year, students of thermodynamics are taught the 
principles of the science by direct experiment ; and original 
research is encouraged during the sammer under the direction 
of thefprofessor. 
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in 


for many hours. 
Pparators, 


The instrumental equipment consists of com- 
dividing engines; a portable Bessel’s reversible 


| pendulum, for the determination of gravity; an astronomical 


clock, break-circuit chronometer and chronograph ; level triers, 
end-measuring'gauges, aod minor instruments. 

The equipment of geodetic and surveying instruments for 
the use ot students consists of transits and transit theodolites 
of various forms, levels of the Dumpy Wye and precision types, 
sextants for marine sounding and land work, plane tables of 
English and American forms, surveyors and prismatic com- 
passes, current meters, an altazimuth for triangulation work, a 
zenith telescope, astronomical transits. 

There are also han! levels, chains, steel hands, tapes, baro- 
meters, pedometers, and other minor instruments required for 
geodetic work, 

The Mathematical Laboratory (Fig. 3) is liberally supplied 
with apparatus with which the student learnsto make measure- 
ments of time, mass, distance, acceleration, and other quantities 
dealt with in the lectures, as well as to verify the fundamental 


Fic. 2.—Geodetic Labcratory. 


In the fourth year, engine boiler and fuel testing ts largely 
worked at; and the higher parts of the subject are explained 
by reference to the results obtained from the indicator card, as 
measured and examined for moisture and heat exchange. ‘lhe 
gas and hot-air engines are tested again and again, and the 
effect of the different factors which modify results pointed out 
by careful observation. 

The Geodetic Laboratory (Fig. 2) is primarily designed for 
the investigation of apparatus used in geodetic and surveying 
Operations ; it also affords the means of producing standards of 
length and of graduating circles. 

- The laboratory is double-walled, and the inner wall, which is 
of hrick, contains an air space. In the basement there is an 
air chamber, from which hot or cold air may be supplied to the 
work-room by a system of pipes. The air circulation is main- 
tained hy a fan which is driven by an electro-motor at any 
required speed. When the desired temperature is reached all 
Openings are closed, and a practically uniform temperature held 
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laws of mechanics and to investigate various mathematical and 
dynamical constants. Special attention is directed to the 
general principles uaderlying the ordinary instruments of pre- 
cision which are used in physics, the simpler forms of these 
instruments being put into the hands of the student at an early 
period in his course. The experiments are in almost all cases 
quantitaiive, and the learner is encouraged to attain the greatest 
possible precision which the nature of the experiment and the 
instruments available admit. 

The Electrical Engineering Laboratories are under the care of 
Prof. C. A. Carus-Wilson. They consist cf the magnetic 
laboratory, the clectrical laboratory, the dynamo room and the 
photometer room. 

The equipment in the magnetic laboratory comprises a bal- 
listic galvanometer designed for use in a variable magnetic field 
(this can be connected with any apparatus in this room or in 
the dynamo room); a calibrating coil for the galvanometer, 
two magnetic yokes, a solenoid and spring balance for traction 


experiments op to one huodresl pounds, fitted with search coil 
for ballistic tests; Ewing's magnetic curve tracer; round and 
rectangular bobbins for experiments in self-induction: a 
secohmmeter, telephones, rheostats, &c., and a set of secondary 
cells. 

The electrical laboratory is situated over the dynamo room. 
Slate slabs are let into the wall on three sides of the room, 
and stout wooden tables placed down the centre. Current is 
supplied to all parts from the dynamo room, The apparatus 
here comprises a Thomson galvanometer, three Kelvin electro- 
static voltmeters, two Siemens dynamo-meters, four d’Arsonval 
galvanometers, seven Weston ammetersand seven Weston volt- 
meters of different ranges, two Weston alternating wattmeters, 
two Kelvin balances, one of which is specially arranged for 
lesting transformers; two Cardew voltmeters, several other 
ammeters and voltmeters of different types, standard cells, 
resistance boxes, rheostats, &c. <All tests of transformers are 
carried on in this laboratory, the current being brought up from 
the dynamo room below. 
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dynamo, a 7 k.w. Fort Wayne dynamo, a 5 k.w. Brush are 
light dvnamo. a 7 k.w. Victoria Brush moter generator, a U5 
k.w. Thomson- Honston incandescent dynamo, a 5 horse-power 
Crocker- Wheeler motor, and several smaller motors of different 
types; also a 12 k.w. Mordey alternator specially made for 
this laboratory (the armature coils can be moved through any 
angle, and two or three currents of any phase difference thus 
obtained). There are in the bnilding at present eight motors 
driving lathes, fans, &c., besides a to horse-power electrig 
elevator, The dynamo room also contains several transformers, 
arc lamps, &c., and a set of five enamel rheostats, each of 
which can be made to carry from I to §0 amperes on 100 volt 
circuit. 

The photometer room is furnished with a Bunsen photometer 
anda Methven standard, and is specially arranged for testing 
incandescent lamps. 

These four laboratories are supplemented by an Léectricad 
Workshop containing a fine lathe, by the American Machine 
Tool Coupany, driven by an electric motor. 


Fic. 3.—Mathematical Latorarcry. 


The dynamo room is on the ground floor. In one half 
of the room are placed the lighting, in the other the experimental 
dynamos, The /ighting Pyname consist of a Siemens dynamo 
and an Edison-IHopkinsen dynamo, each of 30 kilowatts output 
at 105 volts, and each driven by a 6e horse power Willans engine. 
The building is wired on the three-wire system, but can be run 
by either one of the dynamos when the load is light, or by a set 
of secondary cels of Sco ampere hours’ capacity placed in 
another room. ‘Vhe Iihting switch-hoard was made in the 
electrical workshop, and as fitted with Weston station ammeters 
and voltmeters. ‘Vhe A.cferimental Dynamos are driven off a 
main shaft either by a 90 herse-power MacIntosh and Seymour 
engine, or by a 25 k.w. !.dison motor, as is most convenient. 
‘The main shalt is provided with ten magnetie clutch pulleys of 
20 horse-power each, designed and fitted at the college, and 
with one magnetic clutch-coupling for 90 horse-power ; the 
dynamos comprise two 12 k.w. Edison dynamos, a7 k.w. Vic- 
tora Brush dynamo, au k.w. ‘Thomson-[ouston are fight 
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The work in the Electrical nginecring Laboratories is com- 
menced in the second termof the third year. Ity that time the 
students have gained a fair general acquaintance with electricity 
in the physical lahoratory. They then begin a series of experi- 
ments on electricity and magnetism, using methods and instri- 
ments in ordinary practical use, confining their attention, 
however, to principles and not to their practical application. 
This term's work is preparatory to that of the fourth year, when 
students study the practical application of these principles m 
the dynamo ronm. Ilere they make experiments on electrical 
machinery of all kinds, and carry out tests of dynamos, trans- 
formers, motors, &c., under practical working conditions. 
They can alsosee a typical lighting station at work, and become 
familiar with the best practice and design in all branches of 
electrical engineering. § 

The practical instruction in the workshops is solcly designed 
to give the student some knowledge of the nature of the 
materials of construction, to familiarise him with the more im- 
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portant hand and machine tools, and 10 give him some manual 
skill in the use of the same. For this purpose, tbe student, 
during a specified number of hours per week, works in the 
shops under the direct superintendence of the Professor of Me- 
chanical Engineering, aided by skilled mechanics. The courses 


commence with graded exercises, and gradually lead up to the | 


making of joints, members of structures, frames, &c., finally 
concluding in the iron-working department with the manufac- 
ture of tools, parts of machines, and, if possible, with the 
building of complete machines. 

The machioe shop and engine room (Fig. 4), an extremely 
good equipment, including twelve metal lathes for the special 
use of students, one large centre lathe, planing, shaping, 
universal milling, drilling and tapping machines, and all neces- 
sary centering and grinding machines. The shop, which is 
also used for fitting, contains seventeen vices and a very com- 
plete assortment of tools. All the machinery consists of types 


selected from the best manufacturers in England and America. 
laboratory contains a tank twenty-eight 


The hydraulic 


’ 
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| specially designed for experimental work aad research. 


561 


by weight of water in each of these, or in all the tanks, may be 
observed at a glance by means of an indicator on the wall of 
the laboratory. Experimental work under high pressures up to 
150 lbs. per square inch is rendered possible by a connection 
with the high-level reservoir of tbe city, By means of a stand- 
pipe with special fittings for pipes, nozzles, valves, &c., investi- 
gations can be made under any pressure from zero up to the 
maximum. Any desired head may be kept constant by means 
of a water-pressure regulator, designed for this laboratory. 
Pipes from six inches in diameter downwards, can also be led 
from this stand-pipe for a distance of about sixty feet, so that 
experiments on the frictional resistance to the flow of water in 
pipes can be carried out under varying pressures. Anotber 
special feature of this laboratory is an impact machine, designed 
by Prof. Bovey, for measuring the power and investigating the 
efficiency of water-jets in combination with buckets of different 
forms and sizes, The laboratory is also to have a set of pumps 
These 
pumps are t» be adapted to work under all pressures up to 
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by five by five feet square, perfectly flush on the inside, — 


and specially designed for investigations as to the action of 


water under low pressures. The tank is provided with specially _ 


designed valves and gauges, which do not interfere in the 


slightest degree with the stream-line flow, and by means of | 


which variations in pressure in different horizontal sections and 
under different conditions of flow, can be observed with accuracy. 
The tank has also fixed to it a recording hydraulic gauge, which 
has been designed to make one, two, four, eight, or twenty-four 
revolutions in a specified time. The tank discharges into a 
water-course about forty feet long and five feet wide. This 
course may be divided up into one, two, or more compartments, 
each compartment being carefully calibrated so that the amount 
of the discharge can be easily estimated. At the eod of the 
course, provision is made for inserting weirs of various forms 
and dimensions, Over these weirs the water flows into large 
measuring tanks, which have been carefully calibrated, and each 
of which has a capacity of about 250 cubic feet. The volume 
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120 Ibs. per square inch, and at all speeds up to the highes 
found practicable, with valves of the best kind and proportions. 
The equipment of the laboratory also includes a Venturi water- 
meter, water-meters of other kinds, gauges and gauge-testers, 
and in fact all the apparatus necessary for the scientific investi- 
gation of the properties of water and water-meters, and all 


| kinds of hydraulic apparatus. 


The main apparatus in the testing laboratories (Fig. 5) 
consists of a 75-ton Emery testing machine, with a capacity for 
tension specimens up to 66 in. in length, for compression speci- 
mens up to $5 in. in length, and for transverse tests up to 60 in. 
between bearings ; a 100-ton Wicksteed testing machine (Fig. 
6), with a capacity for tension specimens up to 72 in., for com- 
pression specimens up to 48 in. in length by ro in. square; an 
Unwin testing machine for torsional, transverse, and tensile 
testing; an angle cathetometer (this instrument was specially 
designed and elaborated for the testing laboratory by Messrs. 
Nalder Bros., under the direction of Prof. Bovey, to enable 


NATURE [Ocroner 4, 1894 


e 
S 
3 
3 
4 
te 
oF 
3 
& 
I 
a 


Fic. 


NO. 1301, VOL. 50] 


INGA Ta fee. 


vomOU TY Fup say, parysya1A\—"9 ‘org 


564 


accurate measurements to be made in connection with the use 
of horizontal types of torsion testing machines, and also to 
measure any deflections of a pointer moving about a horizontal 
axis, through an angle not exceeding tSo°); a cathetometer, 
specially designed for the testing Jaboratory. 

An impact machine is being constructed, fitted with revolving 
drum, tuning-fork. &c., for recording deflections under rapidly 
repeated blows. With the aid of this apparatus valuable results 
may be expected from tests carried out upon materials subjected 
to repeated stresses. 

In the laboratory there are also an Oertling bullion halance 
with a capacity up to 125 Ibs. and down to 1 109 of a grain, 
and standard weights up to 1co Tbs.; a Muir lathe, a shaping 
machine, and a grinding machine are provided, so that all the 
Rage required for preparing the specimens for testing is at 
hand. 


In addition to the above, the laboratories are supplied with | 


numerous other small pieces of apparatus, amongst which may 
be mentioned Whitworth’s measuring machine for measuring a 
variation of one-hundred-thousandth of an inch, Sweet's 
measuripg machine, and a very complete and elaborate collec- 
lion of micrometers, vernier calipers, caliper squares, depth 
gauges, rules, &c. 


Our space will not permit us to give an adequate description ° 


of the laboratories and lecture-rooms which the McGill Univer- 
sity owes to the benelactions of Mr. McDonald and Mr. Thomas 
Workman, and the mere enumeration of the experimental appa- 
ratus contained in them will raise a spirit of envy in the minds 
of the many workers whose expenditure on scientific instruments 
is curtailed within very narrow limits. Certain it is that these 
magnificent donations have provided Montreal with a school of 
practical science unsurpassed in its facilities for learning. 


SOCIETIES AND ACADEMIES. 
PARIS, 


Academy of Sciences, September 24.—M. Leewy in the 
chair.—Geodesy and its relations with geology, by M. H. 
Faye. Gravity has a greater numerical vatue in islands than 
in the midst of continents, as the constant is determined hy 
pendulum observations ; this is probably due to the more rapid 
cooling of the crust of the earth beneath extensive seas, as 
evidenced by the low temperature of water (1° or 2°) at depths 
at which the temperature is about 133°in land. The greater 
average density owing to the lower temperature accounts for 
the higher value of the constant at sea, Notwithstanding the 
replacement of so much solid matter by the specifically lighter 
water, The author then draws attention to the need of aid 
from geologists in the further elucidation of the reasons for 
variations in the constant of gravity. —Truffles (Domalan) from 
Smyrna, by M, A. Chatin.—M. A. Pomel accompanies a copy 
of his ‘' Monographie des Rarufs-Taureaux fossiles des terrains 
quaternaires de l’Algé ie” by a brief note on its contents.— 
}-xperimental researches on the influence of low temperatures 
on the phenomena of phosphorescence, by M. Raoul Pictet. 
Substances showing strong phosphorescence after exposure to 
sunlight entirely lose this property on strongly cooling (say to 

100°), but regain their power on being allowed to approach 
the ordinary temperature in the dark without further exposure 
to light. The time during which this fotential daminosity may 
be retained, at temperatures such that most of the cnergy of 
heat vibrations is abstracted, is now being investigated.— 

)bservations of the sun, made at Lyons Ohservatary with the 
Bi nner equatorial, during the second quarter of 1894, by M. 
J. Guillaume, he distribution of spots and facula: during 
April, May, and June is given in tabular form,—On the rota- 
tion of solar spot-, by M. Flammarion, The ohserved rota- 
hons of spots on themselves in several cases are all in the same 
sense from south through west to north, and amount in ane case to 
77 in three days, in another 10 152° in four days, and in a third 
case the rotation reaches 34 in (wo days. This law of ratation 
is not, however, applicable to cases where segmentation 
occurs, (in the theory of the Wimshurst machine, by P. V 
Schaflers, It is shown that a small moiification of the 
Wimshurst machine enables its efficiency to be doubled, and 
the reasons leading to this modification are discussed.—On the 
ecexistence, in the same host, of a monosporons coccidian and 
a palysporous coccidhan, by M. Alphonse Labhe.—On the 
function of the kidney in Helix, by M. L. Cucénot.—On the 
alimentation of tuo commensal organisms (.Verer/epac and 
Tinncthere, by M. Wenri Coupin. 
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Geometry: Dr, C. A, Scott (Macmillan), —Generat Report on the Operations 
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—Régularisation des Moteurs des Machines Electriques: P. Minel (Paris, 
Gauthier-V illars).— Fortification: E. Hennebert (Paris, Gauthier-s iilars).— 
Durham College of Science Calendar, Session 1394-95 (Reid).—Rain- 
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Natural World : J. T Thomas (Longmans).—Merchaot Venturers' Technicat 
College, Calendar, Ninth Session, 1806-95 (Bristol). —La Géographie Lit- 


torale: J. Girard (Paris, Saciété d° Editions Scientifiques) —Badminton 
Libr wry—Archery* C, J. Longman and Colonel 11. Walrond (Langmans).— 
Lithogenesis der Gegenwart, Dritter Theil; Einleitung in die Geo'ogie als 
Historische Wissenschaft: Prof. | W: alther (Jena, Fischer).—Lehrbuch 
der Vergleichenden Anatomie: Vierte Abthg. Vergleichende Anatomie 
der Echinodermen uod Enteropneusten: Dr. A Lang Jena, Fischer).— 
Ways and Works in tndia: G. W. MacGeorge (Constable).—The 
Tneory of Sound: L rd Rayleigh, Vol. 1, and eduion (Macmillan). — 
Tenth and Eleventh Annual Reports of the Bureau of Ethnntogy 
tothe Secretary of the Smithsonian Institution (Washington).—The Nests 
and Eggs rf Non-Indigenous British Birds: C  Uixon (Chapman).— 
Astronemie Sferica: I'rof. Porrs (Roma, Societh Editrice Dante Alighieri). 
‘Lhe New ‘Technical Educator, Vol. iv. (Cassell). — Nomenclatar Coleoptero- 
Ingicus: S. Schenkling (Frankfurt am, Bechhold).—New South Wales, 
Rep:rtof the Minister of Public Insiruction f r the Year 1833 (Sydney, 
Potter). 


Paupuiers.—Thesis for the Degree of Doctor of Sc'enc: of Edinburgh 
University, on the Relative eqicieney of certain Filters for Removing 
Micro organisms from Water: Surgeon-Major H. H. Juhnston (Edinburgh, 
Banks). —Keport on the Relation between Malarial Fever among Her 
Majesty's White Troops at Port Louis, Mauritius, and the Meteorological 
Elements of Temperature, Rainfall, and Relative Humidity for the Vear 
3829 : Surgeon-Major H. H. Johnston (Edinburgh, Banks). 


Sertars.—Royal Natural History, Vol. 2, Part 11 (Warne).— Zeitschrift far 
Physikalische Chemie, xv. Band, x Heft (Leipzig, E pgelinann)—Timehri, 
June (Stanford).—Schriften der aS avnntineeaaacion Gesellschaft in Danzig, 
Neue Folge. Achten Randes Drittes und Viertes Heft (Danzig). —Sunday 
Magazine, Octoher (tsbister).—Goad Words, October (I-hister).— Records 
of the Geological Survey of (India, Vol. xxvii. Part 3 (Ca'cutta).—Vopular 
Astronaimy, Seprember (Wesley). 
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ASTRONOMICAL SPECTROSCOPY. 
A Treatise on Astronomical Spectroscopy. A trans- 
lation of Dr. J. Scheiner’s “ Die Spectralanalyse der 


Gestirne.” Translated, revised, and enlarged by E. 
B. Frost, M.A. xiii. + 482 pp. 8vo., 81 woodcuts, 
2 plates. (loston and London: Ginn and Co., 1894.) 


ae German original of this work appeared in the 
autumn of 1890, and was doubtless eagerly wel- 
comed by many who had felt the want of a handbook of 
spectroscopy which gave a tolerably detailed account of 
the vast amount of work accumulated during the last 
twenty-five years. From the position of the author in 
the Astrophysical Observatory at Potsdam, it was to be 
expected that the subject would be treated in a scientific 
spirit, and that he would not merely produce a popular 
book, but one which would be of real use to students 
of the youngest branch of astronomy. ‘These expecta- 
tions were to a great extent fulfilled, although it must 
have been felt by many readers outside Germany that 
the book suffered from the same defect as Secchi’s ‘Le 
Soleil,” that of frequently giving undue prominence to 
the researches made at the observatory where the author 
was working. 

The English edition now before us is not a mere trans- 
lation. Not only has it been brought up to date by the 
addition of the results of observations published since 
1890, and in some cases even by the insertion of results 
of American work not yet published elsewhere, but 
Prof. Frost has evidertly been anxious to be more fair in 
dealing with older work of non-German astronomers, ana 
to bear in mind that all spectroscopic researches do not 
bear the stamp, “ Made in Germany.” No attempt has 
been made to distinguish the portions so added from the 
original text, except in a few cases where Dr. Scheiner 
requested it, and where the additional matter is put in 
brackets. At the end of the preface Dr. Scheiner has 
inserted a number of notes on various points, as to which 
he differs from the views of the translator. 

The first part (11opp.) deals with “Spectroscopic Appar- 
atus,” beginning with the effect of imperfect achromatism 
of the telescope objective on the spectrum, and the means 
it furnishes of testing the achromatism of an object- 
glass. Harkness, Vozel, and Young have applied this 
method in various ways; but it may be mentioned here 
that the method is much older, and has been used by 
d’Arrest and others. The next paragraphs discuss the 
passage of light through prisms and pris:-systems, the 
loss of light by reflection and absorption, the curvature of 
the spcctral lines, the properties of the cylindrical lens, 
and the effect of atmospheric disturbances on spectro- 
scopic observations. A lengthy account follows of all the 
various spectroscopes and spectrometers which have 
been brought into use from about the year 1817 (not 1823), 
when Fraunhofer designed the objective-prism spectro- 
scope, and down to the present day, the theories and 
modes of adjustment of the instruments being fully con- 
sidered. The translator has here added accounts of 
Rowland’s construction and use of concave gratings, and 

‘of Michelson’s and Morley’s application of interference 
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methods to spectroscopic measurements ; he might also 
in this chapter have inserted a description of the 
bolometric methods of observation, which have yielded 
such splendid results (they are partly mentioned in tbe 
chapter on the sun, but the instrumental arrangements 
should have been given in detail). In the paragraph 
on photographic spectra the Potsdam spectrograph is 
chiefly considered, but the translator also describes 
Hale’s spectroheliograph. 

The second part of the book (pp. 111-150) on “ Spec- 
troscopic Theories” is divided into two chapters on 
Kirchhoff’s Law of the ratio between the absorptive and 
emissive power, and on Doppler’s principle. Prof. 
Frost states in the preface, that in view of the contra. 
dictory results of recent investigations upon the emission 
of light by gases, he has not thonght it wise to make any 
additions to the chapter on Kirchhofffs Law. It seems, 
however, strange that he should not have drawn atten- 
tion to these investigations, and pointed ont their immense 
importance for the interpretation of celestial spectro- 
scopic observations, though a careful reader will not fail 
to see, even from the short account given of Ic. Wiede- 
mann’s researches, how great a 7d/e ‘luminescence ” 
phenomena are likely to play in future theories of the 
nature of celestial bodies. The chapter on Doppler’s 
principle deals fully with the theoretical aspect of this 
important matter and the various objections which have 
been raised from time to time, while the splendid 
practical results are deferred to a chapter at the end of 
the book. 

The third and largest part (pp. 151-360) is devoted to 
the “‘ Results of Spectroscopic Observations.” In the 
German original all wave-lengths were based on the 


| Potsdam system of Muller and Kempf, and were ex- 


pressed in millionths of a millimetre, but the translator 
has reduced them all to Rowland’s system of 1893, and 
has adopted the tenth-metre as his unit, in accordance 
with the practice of most British and American spectro- 
scopists. The chapter on the sun describes first the 
various methods of investigating the ultra-red spectrum, 
and includes an account of Langley’s unpublished 
method. By this the invisible spectrum is moved by 
clockwork across a bolometer strip, the passage of the 
lines being recorded by a sensitive reflecting galvano- 
meter, the point of light from which falls on a photo- 
graphic film, also moved synchronously by clockwork in 
a direction at right angles to the plane of the mirror’s 
movement, thus automatically producing an energy curve. 
This is subsequently converted into a linear spectrum 
containing dark lines corresponding to the cold spaces in 
the invisible spectrum. The ultra-violet spectrum is next 
shortly described, and lists of elements present in the 
sun are given. In the paragraph on the atmospheric 
lines, the translator has substituted Cornu’s list of these 
for those of Angstrém and Vogel, which Dr. Scheiner 
had preferred; but we miss references to Dr. L. 
Becker's investigation of the low-sun spectrum and 
(curiously enough) to Dr. Miiller’s spectroscopic ob- 
servations on the Siintis, although the latter were 
published more than a year anda half ago in the Potsdam 
publications. More remarkable than these omissions 1s, 
however, the brevity with which the spectra of sun-spots, 
faculz, and the chromosphere are treated in only twenty- 
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one pages. In the preface. the author accounts for this 
by p-inting out that th» present state of our knowledge 
of the constitution of the sun is unsatisfactory, and that 
we hive “a large mass of observational data, although 
for the most pare unscientifically discussed ; and on the 

ther hand.an indefinite number of hypotheses and solar 
theories, which are, with few exceptions, radically wrong 
at the start, and often contradictory to the most simple 
physical views of to-day.” He therefore felt unwilling to 
undertake the task of discussing and sifting these theories. 
No doubt an author has a perfect right to decline an un- 
congenial task, but it certainly detracts from the value of 
the book that it gives comparatively scant information 
about our central luminary, on which spectroscupists 
have spent so much labour; and in the succeeding 
chapters Dr. Scheiner has by no means been adverse to 
dealing with “ hypotheses and theories.” It is, of course, 
as impossible to discuss the results of spectroscopic 
observations without attempting to interpret them, as it 
was for our forefathers three hundred years ago to dis- 
cuss the motions of the planets ‘ wihout any hypo- 
thesis.” And notwithstanding his caution, the author 
has not been abie to keep clear of questionable hypotheses 
on matters connected with the sun, as when he, for in- 
stance, suggests that the unsymmetrical broadening of 
lines in spat-spectra miglit arise from the metals entering 
into combinations with the metailoids. This idea is also 
afterwards brought in to account for the same pheno- 
menon in star-spectra of Type IIa, but Dr. Scheiner 
seems lately to have abandoned it, as he in a note to 
p. 308 concludes from recent observations that the un- 
symmetrical broadening is due to accidental “clustering” 
of fine lines. Wath regard to the spectra of sun-spots, 
we notice that all the work done at South Kensington is 
completely ignored. 

While the chapter on the spectra of the planets, as to 
which not much work has been done of late years, is 
naturally somewhat meagre, that on comets is very full 
and interesting, and includes an account of the important 
laboratory work of Hasselberg. The evident dependence 
of the spectrum on the distance of a comet from the sun 
is duly emphasised, but the acceunt of the two most re- 
markable comets of 18$2 might have been more lengthy, 
as we, for instance, do not find any reference to the 
dark absorption lines seen with more or less certainty by 
several observers, and which (if really existing) are of 
very great importance for the interpretation of the 
changes in the heads of comets about the time of peri- 
hehon passage. 

In the chapter on Nebula, a complete list of gaseous 
nebuls is given, as well as one of the minute planetary 
nebul. found with the spectroscope by lickeriny and 
Copelaod, and it is interesting to see how this latter 
class of objects, like the older gaseous nebul.e, cling to 
the Milky Way. A list is also given of all the lines 
obeerved in the spectra of nebulhe. It mipht have been 
mentioned that the line at 4372 (which alsn occurs in 
some stars of Type lz and in Nova Aurig.cy is probably 
identical with a well-known chromospheric line, asso- 
ciated with 1) and the hydroyen lines, as sugsested by 
Mr. Lockyer. The author docs not express any opinion 
as to whether the temperature of nebnuie is high or tow, 
but he remarks that the comparative simplicity of the 
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spectrum points to the conclusion that the density 6 
these bodies is extremely low. 

In the lengthy chapter on the spectra of the stars, 
classification of Vogel is followe., apparently somew 
reluctantly on the part of the translator. So long ast 
system is not supposed to represent the gradual evo! 
tion of a star, there can, of course, be no objection toi 
but in the light of the results obtained from temporar 
stars, and the detection of dark lines in spectra ¢ 
Type Ic, it certainly looks doubtful if the bright line sta 
can properly be divided among the two first classes { 
and 116). 

The account of spectra of Type la includes a list 
ninety-one lines measured by the author in the phote 
graphic spectrum of Sirius, and an account of the 
harmonic relations between the hydrogen lines. That 
the stars of this class are the hottest of all, is generally 
conceded, and the confirmation of this view, which Dr. 
Scheiner (in a note on p. vii.) finds in the appearance 
the magnesium line at 4451, was indeed found man 
years ago by Mr. Lockyer (Proc. AWS. xxx. p. 29), w 
first called attention to the fact that this line can only 
produced by a high tension spark, and is indicative 


14) it is the strongest of all lines. Notwithstanding this 
the author concludes from the fact that only the faint 
iron lines occur, that a very different temperature must 
prevail in stars of Type 14 from that in stars of le. Ye 
the possibility does not seem to be excinded that this may 
arise from dilferent conditions as to density. Under the 
heading “Spectra of Type Ic,” the translator gives a 
detailed account of Belopolsky’s investization of 3 Lyre 
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that, in view of recent observations made at Potsdam, he 
cannot believe the phenomenon to be nearly as simple 
Belopolsky’s observations would indicate. “ There is 
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cerned in the case of 3 Lyra.” 
Passing to the Type lla, we find a catalogue of 29¢ 


afthe spectrum of a Auriga. While the author justly co 
siders this a complete proof of the absolute agreemi 
between the spectrum of this star and that of the sun, I 


fications of lines with metallic lines he seems, with 
exceptions, to consider worthless. Many readers w 
probably dissent from this view, as the agreement betwe a 
the two observers is really gnod (as also conceded byt j 
author), and this somewhat sweeping condemnation woul 
apparently, if consistently applied, wipe out many col ! 
clusions drawn from spectroscopic observations. 
In the section “ Spectra of Type 116” the transl 
has put together a large amount of information not tol 
found in the original, by giving a list of fifty-five star 
this class (which are with few exceptians in or close ta 
Milky Way), and a list of bright lines in the visual spe 
of thirty-one of them, recently observed by Campbell 
the Lick Observatory. The existence ofa large enyel 
of incandescent hydrogen about one of these 5 
(D.M. + 30, 3639) seems to be proved by Campbel 
latest observations, according to which the I line, observ 
with a narrow slit, is a long line extending to a very a 
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| preciable distance on each side of the continuous spectrum, 
' and with an open slit is a large circular disc about 6" in 
diameter. The same appearance is noticeable in the 
faint Hy and very faint Ha lines, but not in other lines. 
The section on Temporary Stars has also been very 
considerably extended by the translator, by the addition 
of a detailed account of the observations of Nova Aurig:e 


account for the manifold phenomena exhibited by this 
object. The difficulties in the way of acccpting any one 
of these hypotheses as fully satisfactory are pointed out, 
and it seems impossible to deny that there must have 
heen more than two bodies in action. The complete 
transformation of the spectrum at the revival of the star, 
so strikingly similar to that discovered by Copeland in 
the case of Nova Cygni, is also an awkward fact to deal 
with, and one that cannot be avoided by merely deny- 
ing that we have here ‘“‘a star turned into a planetary 
nebula,” The interpretation of the nebulous appearance 
of the star ascaused simply by the chromatic aberration 
of the blue hydrogen rays, when the telescope is focussed 
for the most intensive rays of the chief nebular line 5002, 
seems untenable, as so experienced and sharp-sighted an 
observer as Prof. Barnard has recently declared himself 
to be absolutely sure, that the nebulous appearance is 
not a mere telescopic effect (Asfr. Nach. 3238), And 
why should we think it impossible for the object to /oos 
like a nebula, when it has the unmistakable spectrum 
of one, and when we remember the above-mentioned 
observation by Campbell of D.M. 30°, 3639? The 
objects which caused the outburst in December 1891 
probably left the scene of the catastrophe a few months 
after, leaving behind them masses of gas both visually 
and spectroscopically seen asa nebula. But, as pointed 
out by Prof. Frost, the most difficult facts to explain are 
the enormous relative velocities of the objects. 

The study of the spectra of Type Ifla has, during the 
last few years, produced results which have very much 
lessened the supposed similarity between these spectra 
and those of sun-spots, and the development of bright 
lines in many spectra of long-period variables at their 
epochs of maximum obliges us to give upthe ideas which 
formerly prevailed with regard to these variables. Tere, 
as in the case of Nova Aurigze and 8 Lyra, we havc evi- 
dently to do with very complex phenomena. The trans- 
lator refers in a few words to the theory advanced by Mr. 
Lockyer, that the long-period variables may be systems 
of two swarms of meteorites revolving in elliptical orbits, 
and he dismisses it with the objection (which is not new) 
that the conditions in a system of this kind could not be 
perinanent, as with successive collisions the smaller swarm 
would become spread out into a ring, thus causing the 
variability to cease. This objection is, however, not a 
scrious one, as our own Leonids, though spread out into 
a ring, have for many centuries exhibited a very strongly 
{marked maximum. 

After describing the spectra of Type 1114, the trans- 
| lator gives a summary of Pickering’s statistical examina- 
| tion of the Draper Catalogue. He has omitted the short 
notice of the Mecteoritic Hypothesis which Dr. Schciner 
|had inserted at the end of this chapter, and which 
jhardly gave a fair idea of the hypothesis. The two 
remaining chapters are devoted to the spectra of the 
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and of the various theories which have been proposed to | 


Aurora and Zodiacal Light, and the displacements of 
spectral lines as caused by the rotation of the sun, the 
motion of stars in the line of sight, or by spectroscopic 
binaries. A useful addition is given in the shape of a 
reprint of Campbell’s formula and tables for the reduc- 
tion of observations of displacement. 

The fourth part of the book (pp. 351-426) contains a 
very valuable set of spectroscopic tables, viz. Rowland’s 
new table of standard wave-lengths (Astronomy and 
Astrophysics, April 1893), Abney’s wave-lengths of lines 
in the ultra-red spectrum, Kayser’s and Runge’s are 
spectrum of iron, a catalogue of stars of classes Illa and 
1114, and, lastly, an unpublished partial revision of the 
chromospheric lines by Young. Finally, on pp. 427-472, 
a bibliographical list is given of books and papers 
relating to astronomical spectroscopy. This list ts 
unfortunately very incomplete, and glaringly so with 
regard to solar phenomena. We have, also, in several 
cases missed references to papers quoted in the body of 
the book, and in others only found references to short 
notices in NATURE, instead of to original memoirs. 

On the whole, this English revised edition is a great 
improvement on the original, valuable as the latter un- 
doubtedly was, and it forms both an excellent text-book 


: for the student and a useful book of reference to workers 


in spectroscopy. jin Ie 26, IDES, 


AGRICULTURAL ZOOLOGY. 


Agricultural Zoology. By Dr, J. Ritzema Bos, Lecturer 
inthe Royal Agricultural College, Wageninen, Holland. 
Translated by J. R. Ainsworth Davis, B.A. With 
an introduction by Eleanor A. Ormerod. (London: 
Chapman and Hall, 1894.) 

GRICULTURISTS will be misled by the title of 

A this book, if they expect to find any reference in 
it to farm animals which especially interest and concern 
them, such as horses, cattle, sheep, and pigs. There are 
no descriptions of these animals in this work upon agri- 
cultural zoology, although after having enumerated the 
thirteen orders of mammals, Dr. Ritzema Bos says he 
shall “deal only with those of agricultural importance,’ 
and forthwith leaves out all references to cattle, horses, 
sheep and pigs. But, on the other hand. such animals as 
wild boars, deer, otters, goldeneagles, nightingales, herring- 
gulls, and grebes, having no connection with agriculture, 
are treated of at some length, and figures of them are 
given. Cuttle-fishes and star-fishes also seem out cf 
place in a work entitled “ Agricultural Zoology,” which 
should rather have been styled “Zoology, or the Ele- 
ments of Zoology.” 

Among the insects the migratory grasshopper (Alcr7- 
dium migratorius) and the Colorado beetle (Doerr phora 
decemlineata) figure, though these are not Eritish in- 
sects, nor are they likely ever to gain a foothold in this 
country. A work upon British Agricultural Zoology is 
much wanted that would give the cultivators accurate 
information upon all the animals that are in any way. 
directly or indirectly, serviceable to them, and all those 
that are harmful to them, directly or indirectly. Dr. 
Ritzema Bos just touches the fringe of this subject with 
regard to the larger animals, though, :t must be admitted, 


ie) 


ae 


he goes into rather more detail concerning insects. 
Knowledge of the inner life of animals is most desir- 
able. and should be spread through the whole of the 
country districts by the Technical Education Committees 
of County Councils, by means of competent lecturers, 
in the absence of any standard text-book on the subject. 
There is a capital book on Agricultural Zoology in 
France, compiled by Dr. Brocchi, entitled ‘ Traité 


de Zoologie Agricole,” in which detailed descriptions are | 


given of all the animals that are useful and in- 
jurious to cultivators. Their habits (aus) are first 
detailed, then their use (:/r/rtc), or the harm (dee«dt/s) 
occasioned by them, so that one may see at a glance 
those that may be counted upon as friends or foes. It 
might be supposed naturally that in a treatise upon 
Agricultural Zoology, Dr. Ritzema Bos would have 
dealt at some length with, for instance, such a 
useful bird as the kestrel (falco ffanunculus), which 
must be held to be one of the best friends 
of the farmer, for it feeds upon mice, rats, and 
cockchafers. Swallows, martins, and swiftsare dismissed 
with exceedingly short notices, and their indescribably 
good services to cultivators are unfairly depreciated in 
the following inconsistent passage :— 

“ Swallows fly quickly and catch insects while on the 
wing. 
portant to agriculture and forestry ; but they may also do 


good by catching crane-flies (Tipula) and ribbon-footed 
corn-flies (Chlorops), which often fly about our fields in 


ae 18 


enormous swarms in order to lay their eggs. 


lt must be strenuously denied that the insects on which 
they prey are unimportant to agriculture, as they are 
known to be especially fond of aphides, and many hop- 
planters believe that the far greater frequency of the 
attacks of the Phorodon (aphis) Aumult upon hop-plants 


in the last five years is due in 2 degrec to the scarcity of | 


swallows and martins. There is no doubt, also, that 
these birds clear off the Hessian fly, Cectdomyra tritict, 
and others of the Ceer.tomyfdi, and as they live entirely 
on insects, and especially on the smaller and most 
dangerous insects, they are of inestimable benefit, 
and should therefore be preserved with religious care. 
It is much to be lamented that swallows, martins, 
and swifts are so ruthlessly massacred in the sunny 
climes in which they pass the winter seasons. Plovers, 
too, 
alluded to. This is an unfortunate omission, as it is 
desirable to clearly point out that these birds should be 
encouraged, and that the general raids upon their eggs, 
to satisfy the appetites of gourmets, should be stopped. 
In his large, valuable work, ‘* Tierische Schadlinge 
und Nutzlinge fur Ackerbau, Viehzucht, \Vald- und 
Gartenbau,’ published at Berlin in 1891, Dr. Ritzema 
bos, like Dr. Brocchi, gives full accounts of all animals 
in any way connected with the field, forest, and garden, 
and this might have been liberally epitomised and trans- 
lated for the benetit of British agriculturists with far 
more advantage to them than the unsatisfactory réchaufiie 
now béfore us. Insects are Dr. Ritzema os’s strong 
point, as all are aware who know his labours in this 
direction, so that it is not surprising to find consider- 
ably more than a thir! of the contents of “ .\gricultural 
Zoology” devoted to them, ut it is rather strange 
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' chafers as manure.” 


The insects on which they prey are generally unim- | 


| are unnoticed, as well as several other moths, and many 
whose value to farmers is inestimable, are not | 
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that some very important insects are not mentioned, and 
that others are dismissed with a short account of their 
habits. Insome cases methods of prevention and remedies 
against insect attacks are suggested, but they are generally 
given in the briefest possible manner, Thus for the 
pea-weevil (Srfoner drneatus) the remedy prescribed is 
“rational rotation,” which will convey little or no meaning 
to the perplexed pea-grower. 

For the ravages of the Diamond-back Moth (P/utella 
cructferarum), no remedy whatever mentioned, 
although the caterpillars of this insect occasionally do 
serious harm to many species of the Brassica, as in 
1S9t, when many thousands of acres of turnips, rape, 
and cabbages were ruined by their action. 

Another instance of a curious remedy may be given 
inthe paragraph upon Cockchaters (.)/e/o/ontha vulgaris) 
in which it is recommended that the grubs that are 
turned up during ploughing should be collected, and 
that the cockchafers should be caught. “This is very 
expensive, since it has to be done very energetically if 
most of them have left the pupa cas>. <A part of the 
expense may, however, be recouped by using the cock- 
This “part of the expense,” it is 
thought, would be absurdly infinitesimal. 

Again, for the Red Spider (Zetranychus telartus), 
most destructive to many crops of the farm, garden, and 
glass-house, no mades of prevention or remedial mea- 
sures are hinted at, although economic entomologists 
have pointed out that as moisture is most obnoxious to 
these mites, washing or spraying infested plants fre- 
quently is an cfficacious remedy against them. One 
of the best parts of this volume is that devoted to 
the Angurl/udidz, or eelworms, which are most injurious 
to a number of crops, and in many cases are quite 
unsuspected enemies. 

With regard to the insects omitted, it will be seen that 
none that are injurious to fruit crops have been included, 
though fruit-growing forms an important feature of 
Lritish land culture. As in Molland and Germany, the 
Winter Moth (Chetfuratobfe bruntata) is terribly destruc: 
tive to the apple crops in this country, and the Codlin 
Moth (Curpocapsa pomonella\ is almost equally injurious 
in some seasons to apple-trees in Great Britain, the Con= 
tinent, and the United States and Cinada. Both these 


is 


weevils and sawflies, that attack apple, pear, and 
plum trees, gooseberry and currant bushes, and rasp 
berry-canes, against whose onslaughts fruit-growers would 
only be too thankful to have some practical advice front 
an expert of the reputation of Dr. Ritzema Bos. 
Ina few instances valuable remedies are recommended 
against insects, as, for example, the remedy adopted for 
the Silver ¥ Moth (?/usfa vantina), by fastening together 
by laths several long troughs with steep inner walls; 
at distances equal to those between the adjacent 
furrows, and the caterpillars are swept by besoms fixed 
to the laths into the troughs, fram which they are | 
collected in sacks at the end of the furrows. With 
this cheap machine about twelve acres per day can be 
cleared. This is a practical remedy, and 1s derived from 
‘Taschenberg, the most practical and able of all economic 
entomologists, who has done more for cultivators in the 
way of describing insects, and prescribing methods of 
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prevention and remedial measures against them, than 
any other entomologist ; and whose store of information 
many writers upon economic entomology have calmly 
used without acknowledgment. His “ Praktische Insekten- 
Kunde” is a model of what a work upon baneful insects 
should be. 

The 149 illustrations in “Agricultural Zoology” are 
good, especially those from Taschenberg, which are very 
clear, and some of these form very pretty pictures. It 
would be a great assistance to readers if an index had 
been supplied, for it is difficult to find references that are 
required. 

Upon the whole we cannot congratulate Prof. Ritzema 
Bos upon his last production. If he had reproduced parts 
of his larger work, “ Tierische Schadlinge und Nitz- 
linge,” without alteration, it would have been far better 
than boiling it down and entitling the result ‘ Agricultural 
Zoology.” 


OUR BOOK SHELF. 


Progress in’ Fiyine Machines. By O. Chanute, C.E, 
(London: Messrs. Sampson Low, Marston, and Co., 
1894.) 

THIS book is a reissue of a series of twenty-seven 

articles which appeared in 7he Railroad and Engineering 

Journal (now re-designated as Zhe American Engineer) 

of New York City. It gives a very complete account 

of the many experiments that have been performed by 
various experimenters with details of the machines nsed, 
and clear reasons why so many of them bave failed. 


After a short statement of general principles the author | 


describes the machines in which wings and parachutes | 


were used ; then those in which screws were used to lift 
and to propel. The author believes that the true func- 
tion of aerial screws is to propel and not to lift (page 
72) ; but Lord Kelvin, in the discussion on aerial navigu- 
tion at the Briush Association in Oxford, last August, 
stated his belief in screws working round a vertical axis 
for the latter purpose. The greater part of the book is 
devoted to a description and discussion of acroplanes. 
The whole subject of aerial navigation resolves itself 
into ten problems or conditions: 

(1) The resistance and supporting power of the air. 

(2) The motor, its character and its activity. 

(3) Selection of the instrument to obtain propulsion. 

(4) The form and kind of the apparatus for sustaining 
the weight—whether flapping wings, screws, or aero- 
planes. 

(5) The amount of the sustaining surface required. 

(6) The best materials to be employed for the framing 
and for the moving parts. 

(7) The maintenance of the équilibrium, which is the 
most important, and perhaps the most difficult of solu- 
tion, of all the problems. 

(8) The guidance in any desired direction. 

(9) The starting up into the air under all conditions. 

(10) The alighting safely anywhere. Safety in starting 
up, in sailing, and in coming down is essential. 

All these problems are fully and fairly discussed in 
this volume. There are eighty-two diagrams, and an 
excellent index, which add greatly to the value of the 
book. 


Fertilisers and Feeding Stuffs; their Properties and 
Uses. By Bernard Dyer, D.Sc, (Lond.) (London: 
C. Lockwood and Co., 1894.) 


Tuts little book, which is a handbook for practical 
farmers, and is not addressed to the agricultural 
student, is issued opportunely. It contains the full text 
of the Fertilisers and Feeding Stufis Act 18y3, and the 
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Regulations and Forms of the Board of Agriculture 
relating to the same, and also some useful notes on the 
Act, by Mr. A. J. David, Barrister-at-Law. Dr. Dyer’s 
notes were first published in the form of newspaper 
articles, and have been reprinted by request; they will 
prove very useful to the class to whom they are ad- 
dressed, containing as they do short descriptions of the 
origin, composition, and uses of farmyard manure, arti- 
ficial manures, and of purchased feeding stuffs, all of a 
practical nature. The notes on the new “ Fertilisers and 
Feeding Stuffs Act” will also be useful to those who wish 
to put this Act into use; but these, we anticipate, will 
be few. 


Fleat treated Experimentally. By Linnaeus Cumming, 
M.A. (London: Longmans, Green, and Co., 1894.) 


THE companion volume to this—“ Electricity treated 
Experimentally ”—is known to most teachers of physics. 
The present work aims at giving (1) an elementary 
account, with easy experiments, of the general laws of 
heat ; (2) a brief account of the classic researches of 
Regnault, Joule, and other eminent investigators; (3) a 
description of the theory of heat comprehensible to 
students whose mathematical range does not extend 
beyond elementary trigonometry. This laudable design 
is satisfactorily realised. Mr. Cumming writes clearly ; 
in other words, he knows what to say and how to say it. 
The experiments described are all workable and well 
arranged, hence the book is one which may be used in 
science classes with confidence and pleasure. 


Vays and Works in India. By G. W. Macgeorge, 
M.1.C.E. (Westminster: Constable and Co., 1894.) 


AN account of the public works in India from the earliest 
times up to the present day should be useful, ifonly as an 
outline for a precise and detailed history of Indian 
Public Works. The materials for the compilation before 
us have been collected by the author from various ofticial 
publications, and the facts are arranged in a satisfactory 
manner. The subjects treated are the trigonometrical sur- 
vey of India; roads; irrigation works ; railways; water- 
supply of towns, internal telegraphic system; and sea 
and harbour works. The data referring to these matters 
will be valuable to all interested in the progress of India. 
The work does not appeal to a Jarge public in England ; 
nevertheless, it presents, in a readable form, much useful 
information on the engineering works which will stand 
for many years as monuments to British rule in India. 


Manual Pratigue de L’Adronaute, By W.de Fonvielle, 


(Paris: Bernard Tignol.) 


IN this book of 246 pages, M. de Fonvielle, a well- 
known writer on aeronautical matters, contrives to com- 
press a mass of information of use to the aeronaut. We 
recommend the book to practical aeronauts, meteorolo- 
gists, and the numerous amateurs who are interested in 
ballooning and its possibilities. Seventy figures illus- 
trate the text. It has been said that the development of 


| the art of flying has been retarded by the balloon ; but 


even if this is conceded, M. de Fonvielle’s book shows that 
science has gained a little from ballooning. 


Fruit Culture for Profit. By C. 13. Whitehead, B.A. 
Pp. 68. (London: Society for Promoting Christian 
Knowledge, 1894.) 


IN view of the recent correspondence in the 7ymes, 
on fruit culture, this book appears very opportunely. 
Fruit-growing is now recognised as a valuable branch of 
agriculture, and English producers are becoming alive 
to its importance. The Royal Agricultural Society 
and the Board of Agriculture have encouraged fruit- 
growing by publishing articles and pamphlets upon the 
subject. These publications, and Mr. Whitehead’s little 
volume, should be obtained by all who are interested in 
the profitable production of fruit. 
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(The Eatttor does not hold himself responsible for opinions ex- 
ahs or 
pressed by kis correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuseriftsintendel for thisor any other fart of NATURE. 
wWo notice ts taken of anonymous communications. | 


Wilde's Theory of the Secular Variation of 
Terrestrial Magnetism. 


SME prominence is given in NATURE of Auyust 9 toa 
[etter of L. A. Bauer, a magnetic computer of the United States 
Coast and Geouetie Survey, on the above subject. Absence 
from home and other circumstances have prevented me from re- 

lying to this letter before now. It is not my intention to engage 
In controversy with a critic who roundly condemns my theory 
and experiments without reason, and at the same time naively 
announces that, by means of formule e-tablished by himself, he 
has suceeeded in iepresenting the observations many times 
better than the maznetarium results, 

My principal object in writing is to correct an error I have 
made in stating that no observations had heen made on the dip 
at S*. Helena previous to the year 1$25. ‘he error is all the 
more inexcusable as_! have in my possession I[ansteen’s ‘‘ Mag- 


netowas cer Erde,” with its valuable atlas-folio of charts of the 
maznetic variation, from which L. A. Bauer has derived his 
information of the dipat St. UWelena for the epach 1700-1780. 
VWai [sail that no seffai’e ohservations had been made hefore 
1825, the .tatement would hardly have called for any notice. 
Tt ts well recognise | by magneticians that observations of the 
dip, up tothe early part of the present century, were much mare 
difficult t» make than those of the declinatinn, on account of 
instrumental imperfections and the unrecognised influence of 
vertical mavses of ship's iron and local geological formations. 
Sabine, in his ‘St. 1Iclena Observations,” vol. 2, p. Ixv., shaws 
a difference of between 2° and 3° at Longwood and Sister’s 
Walk, from the latter cause, and this illustrious magnetician 
did not venture to give observations of the dip further back than 
the epoch 1825. 

I regret to observe that L. vA. Bauer, in his intalerance 
ef the magnetariuin results, has inserted in his table guesses 
of his own for observanons, which are very wide of the 
truth. 

In order that my remarks on the dip at St. elena 
may be better understand, To will, by your permission, repro- 
duce the table of L. NV. Bauer, although that of Sabine 
and the Admiralty chart are more in ngreement with my 
results. 
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Observed Wilde 


Date. ! Olserver. inclinanon. — inclination. oak 
1700 Ifansteen chart 11°5 S. 8 Oaaee -1 
VAshs La Caille g'00 o'5 5. = 
les Ekeberg 13°00 35 - 
1775 "4 Cook ted 40 
1780 Hansteen chart 10°5 Sil - 
152550) Duperry 14°93 14°7 - 
1S4o0'1 Ross 1827 1S'5 + 
1$42°3 Belcher 17°00 190 ok 
1846'S Suyth 19°39 20°5 + 
1Sgo'1 U.S.C.&G.S. 29 65 33°55 + 

. ” 311s 33'8 aF 


Tt will be observed that for the enach 182§-1599, the d 
increased no less than 16°25, or fifteen minutes annually 
Ilansteen’s great work was published in 1819, and his curve of 
the inclination for the epoch 17S0, showing 10°°5 S., at $ 
Ilelena, was laid dawn from the observations of Ekeberg, 
Perouse, and Cook, which indicate a diminishing dip for t 
epoch 1771-1775. llansteen’s chart of the inclination for 17 


is exquisitely drawn, but on a seale so small that St. Ifelena is 
hot snown thereon. 


The position of the island is, howev 
easily found from the latitude 15° 
S., and Jong. 5° 43’ W., or 1298s 
the meridian of Ferra, 

As Jlansteen’s historical work on 
the magnetic variation is very rare, 
T have had his chart of the inchinatiar 
for the epoch 1700 reproduced by 
photographie process, with the pa 
tion of St. Llelena dotted thereon, ft 
the benefit of your readers. 

It will be seen from the chart that 
the magnetic equator, or line of ne 
dip. is about 1 north of St. Melena, 
sa that the amount of south dip wa 
not be more than 2° for the epo 
1joo, ITansteen would appear J 
live Jaid down bis curve of the iP 
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for 1700 from the previous observa: 
tions of Ekeberg and La Caille, whic 
indicate a decrease, reckoning ba 
wards, from 1771 to 1754; but 
nowhere states in the text of his war! 
that his curve was drawn from ana 
setvation made at St. elena in 174 

The amount of dip, 11 °5, shown 
hy 1. A. liauer for 1770, 1Smme 
same as that o'served by Cook 
1775, and is an obvious blunder in I 
reading off the position af St. [elena 
t’ belaw the iseelinal of 10° sow 
instead of from the magnetic equat 

I shall leave others to judge how far any statements of 
A. Bauer on the subject of terrestrial magnetism in gener 
and on the magnetarium in particular, are entitled to ered 
when he places his erronenus computation under the heading 
of observed inclinations standing against the distinguished nam 
set forth in his table. 

It may be of interest to magneticians to know that the secul 
ehanges shown in my tables of the declination and inclinatic 
at London, Cape of Gand lope, St. Helena, and Ascensid 
Island are obtained conjointly on the magnetarium without 
change of resistance in the secondary circuit ; together with 
great eastern and western liues of no deelinatton, the Ast 
oval of small westerly declination, the oval of small east 
declination in the Pacific, the magnetic equitor, and manya 
agreements with the abservations, all for the epoch 1880. 

T regret that 1 have not heen able to accomplish more ; bul 
reply to the remark of L. A. Bauer that although | possess 
records of secular variation stations in the United S.ates, TT 
made no published attempt to reproduee them, I may sayt 
two years ago | presented a magnetariuam to the United St 
Coast and Geodctic Survey, at considerable cost ant troubl 
myself, with full instructions for working it, and have no do 
that the department will make good use of the instrument, 

Alderley Mdge, September 28. HreNky WILDE 
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The Newtonian Constant of Gravitation. 


I sHOULD be obliged if you would allow me to make a 
correction in my lecture at the Royal Institution, published in 
NATURE, Aug. 2, 9, and 23, on page 331. 1 have stated that 
in pieces of apparatus geometrically similar but of different 
dimensions, the disturbances due to uncertain convection currents 
are likely to be in the proportion of the seventh power of the 
linear dimensions. Ilaving discussed this at some length lately 
with Prof. Poynting, I find that I was in error, and that in reality 
the disturbances would be proportional to the fifth power of the 
linear dimensions if the circulation of the air were so extremely 
slow as to be steady. If, however, its velocity were sufficient to 
give rise to unsteadiness, the rate at which momentum would he 
given to the suspended portion of the apparatus would depend 
on the square of the velocity, at least in part, and as the part 
depending on the square increased in importance the disturbance 
would gradually rise to the eighth pawer. So long, therefore, 
as the apparatus is small enough to prevent terms involving the 
square of the velocity from being appreciable, the ratio of the 


the same whatever the size; but as soon as the apparatus 
exceeds this, then the disadvantage of size very rapidly becomes 
evident. 

Of course the objection due to the great increase of time 
which must elapse between the handling of apparatus and its 
being fit for observations to be made, which accorapanies 
increase of size, remains. 

As the consideration of the relation between disturbance and 
couple to be measured, and its variation with linear dimensions, 
is a matter of great importance in the design of most instru- 
ments in which the movements of a suspended system supply 
the means of measurement, there is an additional reason for 
correcting in these columns the error that I made. 

C. Wo BONS. 


On Some Temperature-Variations in France and 
Greenland. 


THE relations indicated in the jiagram sent herewith are, I 
think, instructive ; and they might perhaps be found to contain 
soine useful clues to coming weather. 

This diagram has two kinds of curves, dotted line, and con- 
tinuous. Both are sseoothed curves. In the former, the actual 
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values have been smoothed with averages of five; and in the 
Same way. Iligh points in all the curves denote heat; low 
points cold, 

The first pair of curves (a) show, by averages, the variation 
in the number of frost days in Paris in October to April of each 
cold season since 18c6, (I designate each cold season by the 
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disturbance to the couple to be measured or the stability is , 


latter, those averages have, in their turn, been treated in the ° 


371 


year in which it ends ; 1806 meaning 1So5 6, &c.). These are 
inverted curves, the numbers increasing downwards. They 
present a succession of (say) five obvious waves, which, with 
repard to the crest intervals, are neither wholly regular nor 
wholly irregular, the intervals of the smoother curve being, in 
series, 12, 15, 18, and 17 years. 

The second pair of curves (b) show the variation in mean 
temperature of July at Paris during the same period ; and we 
may perceive in these a general correspondence to the first 
curves, with, however, a distinct tendency ta lag somewhat. 

There is a good deal of general similarity, of course, between 
the weather of Paris and our own, and hetween the longer waves 
of variation of July and those of the whole summer. Hence we 
find, e.g., that a once-smoothed enrve of mean temperature of 
summer at Greenwich presents obvious minima in the years 
1814, 1839, 1862, and 1881. Compare this with the Paris July 
curve. 

It is known that in our climate a severe winter tends to be 
followed by a cool summer ; but the facts here presented are, it 
will be perceived, of a somewhat different order, and wider 
scope. 

The third pair of curves (c) relate to Jakobshavn, on the 
west coast of Greenland, and show the smoothed variations in 
mean temperature of winter (December—February) for a series 
of years, These curves are short compared with the others, and 
are interrupted at one part; but so far as they go, they seem 
to present a similar variation, with further lag ; so that, as com- 
pared with the Paris frost curve, we find the phases have come 
to be nearly opposite. Our European winters, indeed, seem to 
be generally opposite to those of Greenland. This is pointed 
out, as regards Vienna, by Dr. Hann in the paper from which 
bes Jakobshavn figures are obtained. (Ver, Zeits. 1890, p. 
ng 

By way of comparing these curves, it may be useful to note 
the lowest points of the three once-smoothed curves ; and the 
intervals between those of the same curve and of ditierent 
curves. (The intervals, in years, are given in brackets.) 

Paris, frost, 1814 (25), 1839 (17), 1856 (22', 1878 (11), 1SS9 
3 (6) 


\ 


(t) (3) 3) 
Paris, July, 1815 (27), 1842 (20), 1862 (19) 1881 (9), 1890 
(2) (3) 3) 


Jakobshavn, winter, 1844 (21), 1865 (19), 1SS4. 


The fact of this lagging correspondence would appear to 
suggest that the general variations of our winter seasons are, in 
some measure, a key to those of approaching summers, and also, 
if the Jakobshavn correspondence were confirmed by a longer 
series of data, to those of approaching winters in Greenland. 

An explanation of these curious facts may perhaps be supplied 
hy those who have a comprehensive knowledge of polar meteor- 
ology and its relations. A. B. M. 


New Element in the Sulphur Group, 


Dr. B, BRAUNER, of Prag, in 1888 made a careful investiga- 
tion of the atomic weight of tellurium, an account of which 
will be found in C. S. /. 320, p. 382. In accordance with 
Messrs. Newland’s and Mendelcéef’s Periodic Law, tellurium 
should have, if pure, an atomic weight of 125, or even lower. 

Prof. D. Mendeléef takes Sb = 122, Te = 125, I = 127. 
Taking the latest numbers for antimony and iodine (Sb = 120, 
I = 126'8), Dr. Brauner proceeds to investigate the atomic 
weight of Te, for which he finds by a great number of 
experiments the number 127°65. As is only to be expected 
from such a staunch advocate of the Periodic Law, he at once 
came to the conclusion that neither himself nor former experi- 
menters (Berzelius, in (812, 1818 and 1832; von JIauer, in 
1857, &c.) had been dealing with the pure element. As he 
puts it, tellurium is not an element. 

Tellurium prepared from the dibromide gave the high atomic 
weight of 130. Prepared from the tetrabromide, which latter 
was distilled in vacuo, the resulting element being distilled in a 
current of hydrogen, Te=127°65. Under these circumstances, 
he says, no doubt one constituent of ‘‘tellurium” partly 
escapes, thus reducing the atomic weight, le terms tellurium 
the gadolinium of the sulphur group. 

In the following vear, 1889, Prof. Mendeléef predicted 
(Faraday Lecture, C. 5S. Jf. 323, p. 649) an element with 
atomic weight 212, which he calls Dvi~(=Bi-—) tellurium, for 
| Which he suggests the symbol Dt, and predicts the following 
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characters: it will be capable of forming an oxide RQ, ; its 
hydride, if it exists, will be even more unstable than tellurium 
hydride ; its compounds will be easily reduced; it will form 
definite alloys with metals; and have the specific gravity of 
about 9°3. Since then Prof. W. Preyer, in his ‘* Genctisches 
System der chemischen Elemente,” Berlin, 1893, p. 100, 
among unknown elements, gives one in the sulphur group, thus 
predicted by Mendeleef. tLe goes into further details, repre- 
senting the atomic weight as 213 ; specific gravity, 86; atomic 
volume, 24°7; specific heat, 0°03; electro-negative, divalent, 
diamagnetic. 

A. Grunwald (BI. Sgt, 5, p. 21) appears to have seen the 
spectrum of this element, whilst ohserving specira of telluritum, 
copper and antimony. 

Norwegium is considered by some chemists to be this missing 
element; Dr. Preyer is not of that opinion, regarding the 
claims of norwegium to be considered an element to he 
insufficiently supported, 

In consideration of Dr. Brauner’s work on the atomic weight 
of tellurium, and the priority of his suggestion of the existence 
of aa accompaoying element of higher atomic weight, cnupled 
with his excellent work generally in furthering the claims of the 
Periodic Law (notably in the cases of beryllium and of the 
cerium, lanthanum and didymium series), I would suggest that 
this new element, when isolated from its close union with 
tellurium, be called Bohemium, in his bonour. 

C. T, BLANSHARD. 


Bright Meteors, 


A PRETTY bright meteor crossed the eastern sky here on 
Saturday evening last, at about 7.54 p.m. 1 saw only the flash 
of light which it cast on the ground and in the sky towards the 
east, like a momentary weak red flash of lightning. ‘'A 
shooting-star,” said a bystander close to me, who saw it fairly 
well, and who gave me, roughly, this description, by the stars, 
of its apparent course : From about R.A. 340°, Decl. + 25°, to 
about 336°, + 12°. It described this course of 12° in about a 
second, and was red in colour, and broke up at last with a red 
flash, leaving no train of light or of sparks along the track 
which it had traversed, so long as fora second or two in which 
I had time to look towards the direction where he pointed. 
Tree-tops intercepted his view beyond the point of this disrup- 
tion, but the light's sudden extinction there made a much 
further extension of the track unlikely. 

About an hour afterwards, at about 8.49 p.m., I chanced to 
see another rather fine shooting-star, of about the brightness and 
colour of the planet Mars at present, descending some 16° 
or 18° across the northern sky in one and a-half or two 
seconds, from R.A. 47°, Decl. + 70°, to 100° + 69°, beginning 
and disappearing rather suddenly, and of nearly uniformly 
bright appearance all along its course. It projected no sparks, 
and, like the earlier meteor, left no train of light or enduring 
sparks along its track to mark its course. 

Prolonged backwards the apparent paths of these two meteors 
diverge from near a Cassiopeie, and it may perhaps be 
that a shower of brisht, ruddy meteors from the direction of 
Cassiopeia was in progress on that date, of which the two 
meteors here deseribed may have been bright enough members 
to have been generally noted. The above observations, although 
those of the hrghter meteor are only of rather slender accuracy, 
will perhaps be useful, in that case, to serve for comparison with 
other records which, at least of the larger meteor of the two, 
may not impossibly have been noted and preserved elsewhere. 

AS. LTERSCUEL. 

Observatory Ilou-e, Slough, October 1. 


Tan-Spots over Dogs’ Eyes. 


CAN any of your revlers explain the meaning of the tan- 
Spots scen so ¢ mnionly over the eyes in black-and-tan dogs of 
moet breeds? 

When in Melbourne last year, ] went carefully over all the 
doyy in a shaw, with one of the stewards, and we found the 
spots in all the black-and-tan terners, foxhounds, deerhounds, 
collies, lurchers, &c ; but | could get no infotmation regard- 
ing them from the experis. 

In some of the highly-bred toy dogs, as the sinall black-and- 
‘an terriers, 1 found on inquiry that these spots, formerly so 
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very conspicnous, were being bred out, and had nearly dis- 
appeared. Their persistence through so many strongly-mark 
varieties, except those of late date, is singular, for tbere 
fairly gaod proof that when first domesticated the dog wi 
red or bright brown, like the pariah, dingo, Xc. 

As far as I can see, we do not find the spots white on a black 
or dark ground; nor yet black or dark on a white or light 
ground. My explanation is that they have arisen as a pé 
manent marking after the dogs ‘‘sported" to black und 
domestication, and have heen preserved and develop 
through natural selection. Possibly they are protective, aa 
simulate eyes. 

One morning, just at dawn, I had occasion to go out into th 
garden, and while stooping to examine some flowers, eee! 

" 


fence partly covered with creepers, [ suddenly saw an anima 
head looking through, and what seemed to be two black, 
and seemingly large, eyes glared at me. Suspecting that a 
black leopard was about to spring over, | started back, clapped 
my hands, and shouted. ‘lo my relief, however, I saw a tail 
wag, and found that the spectator was a coolic’s dog | knew 
very well, and which recognised me. The use of the tan- 
spots—in this case at least—then occurred to me. 

May it not be that the spots thus serve a protective purpose, 
and have often saved the lives of dogs (black dogs) from their 
enemies, the soller felines, such as the clonded leopard, &c.? 
Perhaps the matter is not new; but if it is, it seems worth 
looking into, 

I have several dogs about here now with black bodies and 
heads ; the tan-spots, ratber pale, are of the size of a shilling. T 
have shot one, keeping the skin of the head as a curiosity. 

Sibsagar, Asam, September 7. S. E. PEA 


Flight of the Albatross. 


AT the request of several friends, I enclose, for your inspec> 
tion, a snap-shot of a northern albatross, which | (ook en rozfe 
from Victoria, British Columbia, to San Francisco. 

The photograph gives the bird in a position in which the 
human eye is incapable of seeing it. Strangely enough, the flight 
of the bird which I photographed had been during the whole 
course of the morning the subject of much discussion : none of us 
could imagire how the foice which enabled it to fly at such 


great speed was generated. | remembered having seen some 
discussion in the papers on the snbject, and stated that the 
mattcr had heen settled ¢o the satisfaction of scientific people, 
and did my best to explain (he theory. 

I chose the moment for my photograph when the }ird was 
about fifteen feet from the camera, and saihng alongside of 
the steamer. ‘The stretch of the wings was estimated by the 
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captain of the ship at between eleven and twelve feet, and the 
indicator on the camera showed these wings apparently at full 
Stretch at the instant that I pressed the button. The result is 
certainly somewhat astonishing, and I shall be glad to know 
whether it is worth comment in your paper; to me it certainly 
seems to entirely upset the accepted theories as to the flight of 
this bird. A. KINGSMILE, 
Stanmore, October 10. 


ON THE DOCTRINE OF DISCONTINUITY OF 
FLUID MOTION, [N CONNECTION WITLI 
ye THE RESISTANCE AGAINST A SOLID 

MOVING THROUGH A FLUID} 

III. 

S 3m THLE accompanying diagram (Fig. 1) illus- 
trates the application of the doctrine in 
question, to a disk kept moving through water or air 
with a constant velocity, V, perpendicular to its own 
plane. The assumption to which I object as being in- 
consistent with hydrodynamics, and very far from any 


ene sf 
) (aan a 
3 
‘ Q 
! : 
$ 
i i ‘ \ 
+! Y 
: 
o. ween nnn wn ene eee ene eee Senne a 
a a’ 


Fig. 1 


approximation to the truth for an inviscid incompressible 
fluid in any circumstances, and utterly at variance with 
observation of disks or blades (as oar blades) caused to 
move through water; is, that starting from the edge as 
represented by the two continuous curves in the diagram, 
and extending indefinitely rearwards, there is a “surface 
of discontinuity ” on the outside of which the water flows, 
relatively to the disk. with velocity V, and on the inside 
there is a rear-less mass of ‘‘dead water”? following 
close after the disk. 

1 Continued from p. 549. 

2 ‘This is atechnical expression of practical hydraulics, adopted hy the 


English teachers of the doctrine of finite slip between two parts of a homo- 
Reneous fluid, to designate water at rest relatively to the disk. 
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S$ #2. The supposed constancy of the velocity on the 
outside of the supposed surface of discontinuity entails 
for the inside a constant pressure, and therefore 
quiescence relatively to the disk, and rearlessness of the 
“dead water.” How such a state of motion could be 
produced? and what it is in respect to rear? are 
questions which 1 may suggest to the teachers of the 
doctrine, but happily, not going in for an examination 
in hydrokinetics, I need not try to answer. 

§ 13. But now, supposing the motion of the disk to 
have been started some finite time, ¢, ago, and consider- 
ing the consequent necessity (§ 9) for finiteness of its 
wake, let aé, éd be lines sufficiently far behind the rear, 
and beyond one side, of the disturbed water, to pass 
only through water not sensibly disturbed. We thus 
have a real finite case of motion to deal with, instead 
of the inexplicably infinite one of $11. Let us 
try if it is possible that for some finite  dis- 
tance from the edge, and from the disk on each 
side, the motion could be even approximately, if not 
rigorously, that described in § 11, and indicated by the 
diagram. 

$14. Let v be the velocity at any point in the axis, 
Aa, at distance y from the disk, rearwards. Draw ed 
perpendicular to the streain lines of the fluid, relatively 
to the disk supposed at rest. 


The ‘‘ flow’? inthe line ed is 0; 

oy tPog WS ae 

in OG Ol 
»@A,, —- Sie 


7 0 
» Ae ,, 0, by hypothesis. 
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Hence for the “ circulation ” = 


in the closed polygon 
edbade, we have 


Vxdb- i, Aa dy. 
9 


_ Similarly, for the circulation in the same circuit? at a 
time later by any interval, r, when the line 4a has moved 
to the position é’a', and ed to e’a’, we have 


Vx db = fl Ae rdy, 
0 


where v' denotes, for the later time, 7+ 7, the velocity in 
Aa, at distance y from A. Hence the circulation in 
eda Ae gains in time r an amount equal to 


(ace 

~ [C08 = aya: 
/ 0 

which is the same as 


o 


This, by the general theorem of “circulation,” * must be 
cqual to the gain of circulation in time r, of all the vortex- 
sheet in its growth from the edge according to the state- 
ment of§ 11. Hence, with the notation of § 10, 


("= hay. 


$s 15. Remarking now that the fluid has only con- 
tinuous irrotational motion through a finite space all 
round each of the lines ec, dé, da, aN; and all round Ae 
except the space occupied by the disk and the fluid 
beyond its front side, we have, for the velocity-potential 
of this motion, relatively to the disk, 


Vy + oO oy 24) 
where denotes the velocity-potential of the motion 


70D 
' 
(Xx) = 3K = =| 
Jo 


1 Vortex Motion" (Uhumson), 7 vans. AAS. ,, 1369. 

pe 

2 bid, 

3 Remark that the circulation tn a/éa‘is zero, and therefore the circula- 
tion in edd'a Ac is equi] to that in edfaAe. 

4" Vortex Motion,” / rans. AOS. , 1869. 
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relative to the infinitely distant fluid all round; and we 
have 


v= VF 2900, 00. 
ty 


With this the equation of $ 14 becomes 
(XxY — Se =[9le, e, 0, ¢ spa = (Plo, 9, 2, hy. 
Hence, by takiny 7 infinitely small, 


1 q 
ves = “Po 0, 0, t). 


$ 16. Now in the time from / to ¢ +7, there has been. 
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according to the supposition stated in § 11, a growth of ! 


vortex sheet from ¢, at the rate 3\V, being the mean 
between the velocities of the fluid on its two sides,’ and 
the circulation, per unit length, /, of the sheet thus grow- 
ing is 7V. Ilence the vortex-circulation of the growing 
sheet augments, in time r, by 4Vr X V: and therefore, 
by $15, 


= 9 (0:2, @, i= 3 Vi 
a 


$17. Now, if 1 denotes the pressure of the fluid at 
great distances, where its velocity, relative to the 
disk is V, and f the pressure at any point of the rear 
side of the disk, being the same as the pressure at A, we 
have, by elementary hydrokinetics, 


ia 


because the velocity of the fluid at every point of the rear 
side of the disk is zero according to the assumption of 
“dead water.” Hence, by § 16, 


?-—t, 

which, being the same as the pressure on the rear 
given by the unmitigated assumption of an endless 
broadening wake of “ dead water,” proves that our sub- 
stitution ($ 13) of a finite configuratinn of motion con- 
ceivably possible as the consequence of setting the disk 
in motion at some finite time, /. ago, instead of the 
inconceivable configuration described in § 11, does not 
alter the pressure on the rear side of the disk. 

$18. Henec were the motion of the fluid for some finite 
distance from the disk, on both its sides, the same, or 
very approximately the same, as thatdescribed in § 11, 
the force that must be applied to keep it maving uni- 
formly would be the same, or very approximately the 
same, as that calculated by Lord Rayleigh from the 
motion of the fluid supposed to be wholly as described in 
Saran 

$19. But what reason have we for supposing the 
velocity of the fluid at the edge, on the front side of the 
disk, to be exactly or even approximately equal to the 
undisturbed velocity, V, of the fluid at great distances 
fromthe disk? None that 1 can see. It seems to me 
indecd probable that it is in reality much greater than 
V, when we consider that, with inviscid incompressible 
fluid inan unyielding outer boundary, the velocity, in the 
case considered in $ 14, is equal to V at even so far 
from the edge as °°5 of an inch, and increases from V to 
63:7 ¥ \V between that distance from the edge, and the 
edge with its 1 2600 of an inch radius of curvature. 

$20. And what of the ‘dead water” in contact with 
the whole rear side of the disk which the doctrine of dis- 
contmuity assumes’ l.ook at the reality and you will 
see the water in the rear exceedingly lively everywhere 
except at the very centre of the disk. You will see it 
eddying round froin the edge and returning outwards 
very close along the reir surface, often I believe with 
much greater velocity thin V, but with no steadiness ; on 
the contrary, with a turbulent unsteadiness utterly untike 
the steady regular motion gencrally assumed in the 
doctrine of discontinuity. 
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$ 21. We may I think safely conclude that on the 
front side the opposing pressure is less than that calcu- 
lated by Rayleigh. That this diminution of resistan 
is partially compensated or is aver-compensated 
diminution of pressure on the rear, is more than we are 
able to say from theory alone, in a problem of motion so 
complex and so far beyond our powers of caleulation; 
but we are entitled to say so, I believe, by experiment. 
Rayleigh’s investigation of the resistance experienced by 
an infinitely thin rigid plane blade bounded by two 
parallel straight edges, when caused to move through a 
inviscid incompressible fluid, with constant velocity, V 
in a direction perpendicular to the edges and inclined at 
an anglezto the plane, gives a force cutting the plane 
perpendicularly at a distance from its middle equal to 


Zcos7t 
4(4 + wsin 7) 


of its breadth, and gives for the amount of this force in 
gravitation measure, 
2m sin? 


Bil 
4¢msing 


where A denotes the area of one side of the blade, and 
P the weight of a column of the tluid of unit cross- 
sectional area, and of height equal to the height from 
which a body must fall to acquire a velocity equal to V. 

§ 22. The assumption ($ 11) on which this investiga- 
tion is founded admits no velocity of fluid motion 
relatively to the disk greater anywhere than V. It gives 
velocity reaching this value only at the edges of the 
blade ; and at the supposed surface of discontinuity ; and 
in the fluid at infinite distances all round except in the in- 
finitely broad wake of “ dead water ” where the velocity is 
zero. It makes the pressure equal to Tall through the 
«dead water,” and makes it increase through the moving 
fluid, from It at an infinite distance and at the ‘surface of 
discontinuity,” to a maximum value +P attained at the 
water-shed line of the disk. If the fluid is air, and if 
V be even so great as 120 feet per second (1 to of the 
velocity of sound)! P would be only 7 1000 of Ul. The 
carresponding augmentation af density could cause no 
very serious change of the motion fram that assumed : 
and therefore in Rayleigh’s investigation air may be 
regarded as an incompressible fluid if the velocity of the 
disk is anything less than 120 feet per second. 

We may therefore test his formula for the resistance, 
by comparison with results of careful experiments 
made by Dines? on the resistance of air to disks and 
blades moved through it at velocities of from 40 to 70 
statute miles per hour (59 to 103 feet per second). 

$ 23. Dines finds for normal incidence the resistance 
against a foot-square plate, moving through air at m7 
British statute miles per hour to be equal to ‘0029 1" of 
a pound weight. 

This, if we take the specific gravity of the air as 
1 800, gives according to our notation of §21, 


116K PAX 


as the resistance ta a square plate of area A. At the foot 
of p.255 (rec. RLS, June 18go) Dines says that he finds 
the resistance toa long narrow blade to be mare than 20 
per cent. greater than to a square plate. or a blade 
we may there take : 
OSL eS LPN 

as the resistance according ta Dines' experiments, This 
is 1°52 times the resistance calculated from Rayleigh’s” 
formula (§ 21 above,, which Is 


a8) Pak, 
for normal incidence. f ; 
§ 24. For incidences more and more oblique, the dis~ 


Ta ats 
atmesphicre,’* 


va4 ogtt, where EE is ‘the heizht of the enor 
thre. KS L., June 16,0. 
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crepancy is greater and greater. Thus, from curves 
given by Dines (p. 256) showing his own and Rayleigh’s 
results, ] find the normal resistance to a blade moved 
through air in a direction inclined 30° to its plane, to be 
1°S2z times that given by Rayleigh’s formula. And by 
drawing a tangent to Dines’ curve at the point in which 
it cuts the line of zero pressure, I find that, for very 
small values of 7, it gives 

3°25 x sing x PA, 
This is rather more than double the value of the force 
given by Rayleigh’s formula for very small values of z, 
which is 

$4 msin z.PA. 

It is about three and a half per cent. greater than that 
given by my conjectural formula (NATURE, August 20, 
p- 426, and September 27, p. 525; and PAzl. Jag, 
October 1894) for very small values of 7, which is 


m sin zcos7z. PA, 


My formula is, however, merely conjectural ; and I was 
inclined to think that it may considerably under-estimate 
the force. That it does so to some degree is perhaps 
made probable by its somewhat close agreeraent with 
Dines; because the blade in his experiments was 37 
broad and 2 of an inch thick in the middle with edges 
“feathered off.” An iafinitely thin blade would probably 
have shown greater resistances, at all angles, and 
especially at those of small inclination to the wind. 


(To be continued.) 


OBSERVATIONS ON YOUNG PHEASANTS. 


is HE pheasants which formed the subjects of the 

following observations were hatched out in an in- 
cubator from eggs kindly given me by Sir Cecil Miles. 
The eggs were taken from the hen and transferred to 
the incubator a few days before the young birds were due 
to emerge. 

The accuracy of pecking and seizing was found to be 
about the same as that of newly-hatched chicks. For 
example: two pheasants were hatched out at about 
3 p.m. ; that evening, at about 6.30, finely chopped egg 
was placed before them, but they showed no signs of 
pecking at it; nor did they peck at grain or sand next 
morning atitam. At 4 p.m. they began to peck, but 
seized very little. One struck repeatedly at a crumb of 
egg on the other’s back, but failed to seize it, though the 
other bird was quite still. On the following morning 
they pecked at sand and grain (chiefly canary seed) with 
fair aim. One seized, at the first stroke, a grain of boiled 
rice at the end of a long steel pin. Another pheasant 
was hatched out in the night. At about 12 noon, ] 
offered him some egg-bread on the end of a tooth-pick. 
He struckat it and missed, strucka second timeandseized, 
swallowing some. He could not be induced to strike 
again. Later he picked up some ants’ “eggs,” striking 
with fair accuracy, but did not swallow any. At 4 p.m. he 
pecked some egg-bread off the end of the tooth-pick, and 
swallowed. He also pecked at an ant’s “egg,” but failed 
to swallow it; then at a second, and swallowed it. Further 
details would be merely wearisome. One may say that 
the co-ordination for pecking and swallowing is inherited 
in a condition such as to ensure fair but not complete 
accuracy ; and that some individual experience is neces- 
sary to bring it to perfection. 

The young pheasants took no notice whatever of water 
placed before them in a shallow vessel. When 1] gave 
them water on the tip of my finger, they seemed to enjoy 
it, and one in particular drank eagerly from the end of a 
tooth-pick, so that an association was established he- 
tween the sight of the tooth-pick and the satisfaction of 
drinking. But when 1 lifted this bird and others, and 
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placed them in the shallow vessel, they made no attempt 
to drink from it. They learnt to drink from the vessel 
through pecking at grains of food lying on the bottom. 
They drank, however, less freely than chicks. 

The little birds showed no sign of fear of me. They 
liked to nestle in my warm hand. My fox-terrier was 
keen to get at them, much keener than with chicks, 
probably through scent-suggestion. I placed two of the 
young pheasants, about a day old, on the floor, and let 
him smell them (under strict orders not to touch them). 
He was trembling in every limb from excitement. But 
they showed no signs of fear, though his nose was within 
an inch of them. When the pheasants were a week old, 
I procured a large blind-worm and placed it in front of 
the incubator drawer in which the birds slept at night. 
On opening the drawer they jumped out as usual, and 
ran over the blind-worm without taking any notice of it. 
Presently first one, then another, pecked vigorously at 
the forked tongue as it played in and out of the blind- 
worm’s mouth. Subsequently they pecked at its eye and 
the end of its tail. This observation naturally leads one 
to surmise that the constant tongue-play in snakes may 
act as a lure for young and inexperienced birds ; and that 
some cases of so-called fascination may be simply the 
fluttering of birds round this tempting object. I dis- 
tinctly remember when a boy seeing a grass-snake with 
head slightly elevated and quite motionless, and round 
it three or four young birds fluttering nearer and nearer. 
It looked Jike fascination ; it may have been that each 
hoped to be the first to catch that tempting but elusive 
worm! Presently they would no doubt be invited to step 
inside. 

Another incidental observation is worth recording 
here. I gave the young birds some wood-lice. These 
were frequently caught when they were moving, and 
eaten. But if one had time to roll up, and was thus 
seized, it was shot out to a distance by the pressure of 
the bill, inst as a fresh cherry-stone isshot from between 
the finger and thumb of a school-boy. The protective 
value of the round and slippery form was thus a matter 
of observation. 

I have not observed in the young pheasants the crouch- 
ing down, which is seen in young chicks when an unusual 
sound startles them. They appear under such circum- 
stances to stand motionless. For example, when two of 
them were walking about, picking up all the indigestible 
odds and ends they conld find on my carpet, a high 
chord was sharply struck on the violin. Both stopped 
dead. The gentle piping noise they were making ceased. 
One of them was just lifting his leg, and remained in 
this position quite still, with neck stretched out, exactly 
as if he had been suddenly fixed in the attitude in which 
he chanced to be when the sharp sound fell on his ears. 
Thus he remained for half a minute. Then he took a 
few steps and again stopped, remaining quite still for 
about the same period. (ge 13 days.) 

The method of tackling a worm appears to be a 
matter of inherited co-ordination. So soon as the worm 
is seized, it is shaken and battered about. There seems 
to be, also, an inherited tendency to run away with tt to 
some distance before cating it. tall events, of two little 
pheasants, one of which was weakly, the stronger always 
bolted off with his worm, though his weakly brother or 
sister seldom or never chased him. He sometimes tried 
to bolt with one of his companion’s toes by mistake, when 
one or both of the birds would topple over. 

Two notes or sounds, one loud and distressful, the 
other soft and contentful, appear from the first to be 
clearly differentiated. A third sound, more gentle than 
the soft note and double, was occasionally heard when 
one caressed the birds in one’s warm hand. It closely 
resembles a similar note uttered under similar circum- 
stances by the chick. The note expressive of danger, 
alarm, or anger, was occasionally heard after about the 
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sixth day. For example, as the little pheasant was 
bolting with his worm, 1 seized it with a pair of forceps. 
This alarm or anger note was at once uttered, and the 
little fellow bridled up and seemed ready to show fight. 

The birds when fresh run about with little short spurts 
or dashes, as do also chicks. They have a dislike to 
being conmned. \When they were surrounded with wire 
netting, although the space inside was ample for all their 
needs, they squeezed through the meshes, and did so 
very cleverly when four or five days old. At about this 
age or earlier they preen their down, and the incipient 
feathers of the wing, often tumbling over from imperfect 
co-ordination. They also peck persistently at their toes. 
They scratch the ground much less than chicks. 

More difficulty was found in rearing the pheasants by 
hand than in the case of chicks. Several died apparently 
from constipation. None were reared beyond the fifteenth 
day. The coldness of the season was against them, and 
unfortunately, through an accident, the incubator drawer 
in which they slept was allowed to get cold, and this 
caused the death of the last two, one of which was quite 
healthy. I hope to repeat the observations, next year, 
on these and other young birds under more favourable 
conditions. Such as they are, however, they serve to 
confirm the conclusions based upon the study of newly- 
hatched chicks and ducklings, which 1 briefly set forth in 
Natural Science for Marelh 1894, and which are con- 
sidered at greater length in my ‘‘ Introduction to Com- 
parative Psychology,” to be published this autumn in 
the Contemporary Science Series. 

C. Ltoyp MORGAN. 


SCHOOLS OF METEOROLOGY. 


ie your issue of September 13, p. 481, you correctly 

state that one reason for the small number of 
meteorologists is the want of a training school. This is 
a defect in our University curricula that 1 have frequently 
Fointed out and sought toremedy. You will agree with 
me that meteorology is worthy of a generous and pro- 
found treatment. It should be recognised as a possible 
major course in all large Universities. Laboratories 
should be provided where all questions bearing on the 
atmosphere and its motions can be experinientally 
elucidated. 

I append a sketch of the four years’ course of study 
and work that 1 hope to carry out with my own students. 
The necessary laboratory conveniences have not yet been 
provided, but we are looking forward hopefully. 

I shall be glad if your publication of this course con- 
tribute in any way tothe proper study of meteorology by 
the young physicists of tLe British Empire. 

CLEVELAND ADHE. 

Washington, September 24. 

COLUMNIAN UNIVERSITY. 
Depiriment of Meteoroloy. 


The series of courses in the Department of Meteoro- 
logy is designed to give a complete review of the present 
condition of that science, and is therefore necessarily 
extended through four years; but the series of lectures 
is so arranged that each of the four divisions is complete 
within itself; cach course presents a view of a branch of 
the subject such as may be desired by a large number of 
students whe need this information in connection with 
other branches of knowledge to which they are specially 
devoting themsclyes. 

Students who intend to take the depree of Ph.D. in 
meteorology, and who therefore make this the major 
subject in connection with several other minor courses, 
must pursue the whole four years’ course. “Those who 
desire merely to enter the service of the United States 
Weather Bureau will probably find the first year’s course 
sufficient to enable them to pass the necessary Civil 
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| Service examinations. Those who desire to do work i 
climatological study should also take the second year. 
The third year’s course is designed for those who wish to 
perfect themselves in methods of making local weather 
forecasts. Finally, the fourth year’s course will serve a 
an abundant introduction to the present state of our 
knowledge of the mechanics and physics of the atmo 
sphere. In addition to the lectures, the instructor will 
give one houra week to a quiz-class, in which, by question 
and answer, he will seek to remove any difficulties that 
remain. 

(1) Observational Meteorology.—The methods of 
observation; the simpler instruments, their errors, 


corrections, and reductions ; the use of self-registers ; the 
forms of record and computation ; personal diary of the 
weather. 

Tinte.—About eighty lectures, or two hours a week, as 
alsojeighty other hours of personal investigation of 
instruments, especially self-registers. : 

Algebra and trigonometry are necessary preliminaries 
to this course. Elementary laboratory physics, as itis. 
trated by Hall and Bergen’s text-book, is desirable as a 
preliminary, but may be pursued as a concomitant study. 
The German language is earnestly recommended as a 
concomitant. The differential and integral calculus will 
be needed as preliminary to the Graduate Course in 
Meteorology. 

(2) Climatology, both local and general; empirical 
meteorology, generalisations, averages, periodicities, 
irregularities. The relation of climate to geology, to 
vegetation, to animal life, and to anthropalogy. 

Yime.—About forty lectures and four hours weekly 
given to the investigation of special problems proposed 
in each lecture. 

Students should be familiar with the use of logarithms ; 
the method of least squares; the laws of chance; the 
details of physical geography, orography, geology, and 
ocean currents; the physiology of plants and animals; 
the distribution of species; physical astronomy, especi- 
ally that of the sun, earth, and moon ; terrestrial mag- 
netism ; the chemistry of the atmosphere; the biology 
of atmospheric dust. Physical laboratory work on 
radiation, conduction, and absorption of heat, and on 
condensation and evaporation of vapour, and on 
elementary electricity, is recommended, while German, 
the calculus and analytic mechanics should be continued 
as preliminary to the Graduate Course. 


Graduate School of Metsorolozy. 


The following scheme of studies in meteorology, subd- 
ject to arrangement between the teacher aud his pupils, 
is offered for the degree of Doctor of Philosophy :— 

(1) Practical meteorology ; the daily weather chart; 
the empirical laws of weather changes as depending on 
meteorological data, and the arrangement of continents, 
plateaus, mountains, oceans, &c.; weather types and 
typical weather charts ; prediction of daily weather and 
seasonal climates; verification of predictions. 

7inte.— About forty lectures and at least five hours a 
week additional, in verifying old laws and studying new 
ones, in making and verifying predictions. 

Concomitant Studies.—Methods of chart projection ; 
experimental laboratory work in both steady and discon- 
tinuous motions of fluid and gases; mathematical and 
experimental electricity; the laws of refraction and 
interference of light; elementary hydrodynamics and 
thermodynamics; differential equations and definite 
integrals ; the German language. 

(2) Theoretical meteorology. Insolation. The ab- 
sorption, conduction, and radiation of heat by the air 
and the earth. The thermodynamics of the atmosphere ; 
the graphic methods of Hertz and Bezold. Convective 
equilibrium, as applied to the agmosphere of the sun by 

| Lane, and to that of the earth by Sir William Thomson 
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(Lord Kelvin) and his successors. Motion ona rotating 
Jobe; Ferrel’s and other simple approximate relations 
etween baric gradients and the wind and temperature ; 

Ferre}!’s gencral circulation of the atmosphere and his 

cyclones and pericyclones and tornados. Galton’s 

cyclone and anticyclone. Fouricr’s most general 
equations of gaseous motions. Oberbeck’s general cir- 

He)mholtz’s horizontal rolls. The investi- 

gations of Diro NKitao, Guldberg and Mohn, Marchi, 

Boussinesq, A. Poincaré, Sprung, Siemens, Moeller, 

Ritter, and others into the motions of the atmosphere. 

Viscosity and discontinuous movements. The possible 

special solutions of the general equations of fluid motions 

that apply to the true atmospheric circulation, both on 
the earth and on the other planets. Atmospheric tides ; 

theories of Laplace, Ferrel, Rayleigh, Margules, A. 

Poincaré. Theories of atmospheric electricity. 

Time.—Eighty lectures and an additional four hours a 
week given to special reading and investigation, and to 
the preparation of the final thesis, as closing the four 
years’ course. 

Concomitant Studies. — Riemann’s  ‘“‘ Differential 
Gleichungen”; Auerbach’s “ Hydrodynamics ” ; Lamb’s 
“Fluid Motions” (new edition); physical lavoratory 
work in gaseous motions, optical and electrical 
phenomena. 


THE ROYAL PHOTOGRAPHIC SOCIETY. 


IR H. TRUEMAN WOOD, the new President of 
the Royal Photographic Society, delivered an 
address at the opening meeting of the present session 
on Tuesday. After briefly tracing the development of 
the Society, he said : 
“Turning aside from the consideration of the affairs 
of our own Society, to the general condition of photo- 


wy 


graphy, we find cause for nothing but congratulation. | 


It is not so very long since photography occupied a 
very subordinate position in the world alike of science 
and of art. Scientific men looked on photography as a 
mere art, artists regarded itasa mere science. About 
twenty years ago, when | suggested that some improve- 
ment in a photographic process—I forget now which 
—ought to be brought before the Physical Section of 
the British Association, I was told that there was nothing 
scientific about photography, that it was a mere empirical 
pursuit, unworthy the attention of serious students of 
science, 

“And to a large extent the reproach was well de- 
served. Though the list of the earliest workers in 
photography contains many illustrious names, yet it is 
true that a large proportion of the most important con- 
tributions to photographic knowledge were not made by 
scientific workers, or by men who worked in scientific 
methods. They were obtained .by practical men, seek- 
ing for results ; often, indeed, seeking for them success- 
fully by methods which would not have commended 
themselves to men better equipped with scientific know- 
ledge. Of course this was the consequence of the fact 
that photographic science was early associated with pho- 
tographic practice ; and the same remark holds good of 
other sciences, clectricity for instance, in which theory 
and application to practical use advance with cyqual 
steps; but I think it applics more to photography than 
to any other. 

“At the present time we have indeed reached a very 
different condition of things. All the most striking of 
the recent advances in the science are the result of 
elaborate scientific research. The most recent improve- 
ments in lenses were the fruit of long and laborious 
investigation inio the optical properties and the chemical 
nature of certain sorts of glass. The increased speed 
of inodern plates, and their improved power of render- 
ing colour valucs more truly, have only been obtained 
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by minute knowledge of the condition of the problem 
to be solved, and by careful application of the most 
recent results of chemical and physical research. If 
the old photographic crux, the reproduction of colour, 
has been solved, or, at all events, if a possible method 
has been indicated for its solution, it was not by hap- 
hazard experiment, but by careful adjustment of means 
to secure an anticipated result. Nowadays, we can only 
hope for improvement by utilising the advance of 
scientific knowledge. 

“But if the present position of photography is due to 
progress in the kindred sciences, how amply has she 
repaid the debt! There is not a single branch of science 
in which photography is not largely used. There are 
many whose progress is now absolutely dependent on 
the power of the camera to observe more accurately, 
more independently, more minutely, more rapidly, more 
permanently, than the human eye. If, as appears to be 
the case, we have reached the Hmits of human vision, 
aided by the most delicate instruments that can be 
constructed, it is dificult to imagine what limits need be 
set to photographic vision, can we but construct 
instruments of accuracy sufficient to allow its full powers 
to be utilised. 

“] imagine that the first application of photography to 
a scientific purpose must have been when Dr. Draper in 
New York photographed the moon. Whether the 
pictures he obtained were of any astronomical value, | 
do not know; certainly those taken a little later, in 1852, 
by Dr. Warren De la Rue, were, and they were the 
precursors of the long series of astronomical photographs 
culminating in Dr. Common’s nebula of Orion, and in 
the great work of charting the heavens by photography 
which is now in progress. 

“The advantages of the ‘retina which never forgets, 
and it might be added which never tires, which 
accumulates weak impressions and stores them up till 
they become one strong one, were long since recognised 
by De la Rue, and | suppose it will not be very long 
before, for astronomical purposes, eye observations are 
entirely superseded by photographic. The photographic 
camera is now an indispensable adjunct to every large 
telescope, if indeed it would not be equally correct to say 
that the telescope is an adjunct to the camera, since the 
astronomical telescope tends more and more to assimilate 
to the form adopted long since by Mr. Rutherford, in 
which the visual rays are treated of but slight importance, 
and the chief attention is given tothe accurate utilisation 
of the more chemically active rays at the violet end of 
the spectrum} 

“In his recent address to the Photographic Conven- 
tion at Dublin, Sir Howard Grubb, than whom nobody 
is better qualified to speak on the subject, dwelt on the 
services which photography has rendered to astronomy, 
and gave several striking illustrations of those services. 
Indeed, if one not qualified to speak on such matters 
with any authority might hazard an opinion, it would 
almost seem as if the power of recording observations 
had already outstripped the capacity for examining the 
observations, and drawing conclusions from them. When 
we are told thata photographic plate has recorded 10,000 
stars in an area not containing a single visible star, one 
may be excused an expression of wonder as to how the 
human mind is ever to grapple with problems of such 
infinite complexity, to turn to useful account observations 
dealing with such enormous multitudes. 

“ But ifthe telescope has lately become one of the most 
important of photographic appliances, the spectroscope 
may be said to have held that position almost since its 
introduction, Mr. Norman Lockyer, in his well-known 
text-book, “ Studies in Spectrum Analysis, ° attributes to 

1 A good illustraticn of the telescope of the future would appear to be 
the sg-inch photographic retractor with an 18-inch visual telescope, 


now being constructed at the expense of Mr. McLean fur the Cape 
Observatory. 
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Sir John Herschel the first suggestion of spectrum photo- 
2r.phy,and we find that in 1839 the latter pointed out that 
the way to investigate sensitiveness was to photograph the 
spectrum. In the following year he read a paper describ- 
ing his results of spectrum photography. A little later, 
in 1842, Becquerel and Draper were both at work photo- 
graphing the solar spectrum. Twenty years later (in 
1°61 Miller was turning to practical account the power 
of photography to record the parts of the spectrum be- 
yond the limits of human vision, and from that date 
nearly all spectroscopic work has been photographic 
work. Whether applied to astronomical observation or 
chemical research, the spectroscope has always been 
combined with the camera, and it is by the combination 
of the two instruments that such wonderful results have 
been attained. And as photographic methods have 
improved, so have fresh facilities been afforded to the 
spectroscopic worker. Mr. Lockyer’s earlier work was 
ot necessity done with wet plates, but with the plates 


now available he is producing star spectra on a scale | 


comparable with the solar spectra of twenty-five years 
ago.’ Rutherford’s recent maps of the solar spectrum 
could not have been produced without the use of colour- 
sensitive plates, while in one of the most recent attempts 
to employ spectroscopic analysis for purposes of practical 
metallurgy? Prof. Hartley tells us that he also used artho- 
chromatic plates, specially prepared, and that after try- 
ing various developers he found hydroquinone the best. 

* As an automatic recorder of scientific observations, 
photography seems to have been utilised in the Royal 
Observatory about 1847, under the superintendence of 
the venerable ex-presidest of this Society, Mr. Glaisher, 
who has been kind enough to furnish me with particulars 
of the methods originally devised by Mr. Charles Brooke, 
and successfully worked for many years by Mr. Glaisher 
and his stati. 

“The method was first applied to record magnetic 
variations and the movements of the barometer and 
thermometer. In the case of the former, a ray of light 
reflected from a mirror carried by the magnet was 
focussed on the surface of a cylinder covered with sensi- 
tised paper.*. The cylinder was rotated by clockwork, 
the result being, of course—in the way now commonly 
employed for such automatic records—to give, when the 
imaye was developed, a record of the movements of the 
magnet. A hase line was given by an invariable spot of 
light, and by intermissions of this light a time record was 
provided. Similar results were obtained in the case of 
the barometer by using a Moat with a small perforation 
through which the light passed. and with the thermometer 
Ly simply slowing the mercury itself to screen the light 
from the sensitive surface.* 

“Later on, in 1855, similar means were used by Mr, 
Glaisher for the automatic record of earth-currents, and 
they have consequently been continuously observed since 
that date at Greenwich, 

“To the Lest of my knowledge but little alteration has 
Leen made in the original system, the only improvement 
being in the sensitive surface employed. When gelatino- 
bromide paper was introduced, it was tried and adopted 
at Greenwich, and by its means superior results were 
obtained. 

“T have ventured to dwell at some little length on this 
part of the subject, not because what I have said can be 
novel to any of you, but because I think this first appli- 
eauon of photography to automatic observation has 

‘Phovlgrapnic Spectra Of some of the dasighter Stars. Jl. Frans, 
AP gy NV Ogee 
- "Plas Spe treat Hoeh Cemperatores ' 
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considerable historical interest, and also because thi 
application was carried out by one so long and 
hononrably connected with this Society. 

“The principle thus first applied at Greenwich ha 
received numerous other applications, and indeed it i 
now a matter of course that photographic method 
should be used to register the movements of any instru 
ment of whose indications it is desired to preserve 
record. Instances are of course numerous in which n 
other method is possible. Hardly any but a photograp 
method could register the movements of the light spot 
of a reflecting galvanometer, and thus enable the physicist 
who, like Langley, is measuring the heat radiated from 
celestial bodies, to record the minutest differences o 
temperature ; the chemist, like Dewar, who is producin: 
hardly imaginable cold, to record temperatures approac 
ing absolute zero; the metallurgist, like Roberts-Austen, 
who is dealing with the melting points of metals, to 
register by a photographically traced curve variations in 
high temperatures which but a short time ago could not — 
be accurately measured at all. It is interesting to read 
the testimony of the last named, given at the recent confer- 
ence of the Camera Club, to the effect that he could not 
conceive of any method which would give such results 
in the same space andtime. Equally interesting is it to 
note the Professor’s suggestion for a practical method of 
recording continuously the temperature of the air-supply 
of a blast furnace, a matter of great importance to the 
iron manufacturer, of which he says :—‘If we had no 
photography it would be impossible to get a record which 
would be anything like so true.’ ; 

* Numerous other instances will occur to many of you 
in which photography has been or might be—indeed I 
may say will be—applied to similar purposes. 1 will) 
only refer to one, because it appears to me so excellent 
an instance of the delicacy of the methnd. At the - 
last (the Oxford) meeting of the British Association, Mr. 
Burch showed tu the newly-formed Physiological Section 
photographic records taken with the aid of the capillar 
electrometer of electrical currents produced by speakin 
into the telephone. The letter > produced a complicate 
curve in which oscillations of current lasting only 1 3000 
sec. were visible with a lens. 


the details of many of the other services which photo- 

graphy has rendered to science, and if ] were to attempt 
; to produce an exhaustive list, there are many presen’ 
| to-night who could supplement it out of their own know 

ledge. ‘The meteorologist has been enabled by its aid 
to study the form and nature of clouds, the shape and 
character of the lightning tlash. The zoologist has been 
taught much about animal motion. The microscopist 
has long learnt to rely on the camera as the only 
accurate means of reproducing the objects of his studies. 
The physicist has by photographic methods investigat 
many phenomena in which the chanses are too rapid fi 
the human cye to follow them. By such means Lord 
Rayleigh and Prof. Boys have obtained long series o 
pictures of occurrences which all took place within; 
fraction of «second, thus almost analysing time as the : 
chemist analyses matter, 

“The uses of photography in ethnology, geology, geo 
graphy, natural history, archwology, are too obvious 
need mention, They and many other applications ma 
be summed up inthe remark that whenever the observ 
of natural phenomena requires to make an accural 
record of his observations, photography supplies t 
means. It also supplies the means of showing toa roo 


full of spectators what could otherwise be seen by but: 4 
single observer at one time, and has thus rendered to thé 

popularisation of science no Jess a service than it has ler | 
to its advancement. This universal use of photograph! - 


for purposes of demonstration must certainly not be far 
| gotten in however brief a summary of its applications. ” 
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‘The services of photography to art were next touched 
upon by Sir H. T. Wood, who afterwards went on to say: 

“The interesting investigations of Buchner and Mar- 
shall Ward into the action of light on bacteria can hardly 
with justice he admitted as adding to the list of photo- 
graphic materials, though we must certainly claim the 
*photobacteriograph ’ as an advance in our scicnce and 
as suggesting new directions for photographic work. 

The question of sensitometry has exercised the minds 
of many of our most active workers for some time, but I 
think I may say without as yet any positive result. I 
believe | may put it asthe opinion of those best qualified 
to express an impartial judgment on the subject, that 
while we have certainly obtained a means of roughly 
gauging the comparative sensitiveness of plates, and 
have got a guide of great practical use tothe makers and 
users of plates, we areas far as ever from an absolute 
standard, and that the attainment of such a standard 
must await the attainment of a standard of light, a pro- 
blem the solution of which is of importance not to 
photographers alone. 

“It would obviously be unreasonable to expect that 
the increase of photographic knowledge shou'd grow 
pari passu with the number of those who practise the art, 
but I thinkit is certainly a matter for regret that of the 
many thousands who have taken up photography as a 
pastime, so very few pursue it in a serious way, or in a 
scientific spirit. The popularisation of photography has 
indeed to my mind been a drawback to real progress. 
The process of picture-making has been rendered so 


easy that it has been deprived of much of its interest, | 


even to the merest amateur in science, and the attention 
of those who might have pursued photography seriously 
has been diverted to other branches of science. Still we 
are fortunate in having, even among the younger workers, 
a considerable band of capable and active students who 
are adding slowly but surely to our knowledge of the 
scientific principles of the art. 

“In photographic optics there is, I think I may say, a 
very distinct advance now going on. The expectations 
of opticians have long been fixed on the productions of 
the Jena manufactory, and those expectations are, ac- 
cording to the best information at my disposal, now in a 
fair way of being realised. The qualities of glass that 
are to be obtained commercially trom Jena nave pro- 
vided the opticians with new possibilities for the improve- 
ment of photographic lenses. Both in this country and 
in Germany opticians are availing themselves of thesc 
possibilities. Great credit is certainly due to Messrs. 
Ross, who have carried out the work of Dr. Schroeder, 
and have produced from his calculations the lens which 
they have termed the ‘concentric’ lens. The double 
anastigmat of Goerz, described last year to the Society 
by that gentleman, is another new lens, the outcome of 
the Jena improvements in giass, which ought at least to 
receive mention. 

“ Mr. Dallmeyer has also made considerable advances, 
both theoretical and practical, in his ‘ telephotographic’ 
lens, an instrument which produces results appexling at 
once to all who take any intcrest in photographic mat- 
ters, and one which, in the opinion of competent autho- 
rities, is likely to have important practical apphications 
for astronomical and other branches of scientitic photo- 


graphy.” 
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GKEAT gap has been made in the ranks of active 
geologists by the death of William Topley, which 

took place on the night of Sunday, September 30, at 
his house at Croydon. He was taken ill, with gastritis, 
probably from the use of contaminated water, in 

, Algiers, during a short visit, made in reference to its 
| geology; and he fell, thereforc, in the fighting line of those 
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who apply their scientific knowledge for the good of 
mankind. 

He was il] whilst travelling home, and though after a 
time he began a slow recovery, a relapse came on 
Saturday, September 29, which soon proved fatal. 

Born at Greenwich in 1841, he had reached an age 
when, though the physical powers may have begun to 
wane, yet the mental powers are reinforced by stores of 
knowledge and of experience, and the valuc of a scientific 
life is high. 

His scientific education was at the Royal School of 
Mines, Jermyn Street. Soon after his student-life was 
ended, he joined the Geological Survey (early in 1862), and 
his future career was identified with that Survey, of 
which he was one of the oldest and best-known officers 
at the date of his untimely death. 

For many years his work lay in the counties of Kent, 
Surrey, and Sussex, in the investigation of the great dis- 
trict of the Weald and its surroundings, with which his 
name will ever be linked. 

He made his mark as a good observer of facts and an 
able reasoner from them in 1865, by the paper, read to 
the Geological Society, “On the Superficial Deposits of 
the Valley of the Medway, with Remarks on the Denuda- 
tion of the Weald,” which was written jointly with his 
then colleague, Dr. C. LeNeve Foster. This is a most 
important essay, in which the general question of inland 
erosion is discussed, and the special question of the pro- 
cesses of denudation that had acted overa definite tract, 
on which much had been written, may be said to have 
been practically settled, an achievement of no small 
merit. 

In 1866 Mr. Topley supplemented his knowledge of 
our Wealden deposits by a visit to the Boulonnais, a 
tract that really contains the severed eastern end of the 
Weald, a visit in which the writer had the pleasure of 
accompanying him, and the results of which were given 
to the Geological Society in 1868. 

He soon turned his attention to the bearings of geology 
on other branches of knowledge, and in 1871 the Royal 
Agricultural Society published a paper by him, *‘ On the 
Comparative Agriculture of England and Wales,” fol- 
lowed, in the next year, by another, “On the Agricul- 
tural Geology of the Weald.” 

In 1873 a paper was printed by the Anthropological 
Institute, in which he treated of the relation of parish 
boundaries to great physical features. This was illus- 
trated chiefly from parts of the Weald and its borders ; 


| but references werc made to other parts, and amongst 


them to Northumberland, to which county he had been 
transferred from the south. 

In 1874 he gave the Geological Society a very sugges- 
tive paper “On the Correspondence between some Areas 
of Apparent Upheaval and the Thickening of Subjacent 
Beds,” in which he pointed out that an apparent dip 
(over a large tract) may be partly owing to the thinning 
of beds underground. 

In 1875 appeared the work by which he will probably be 
best known, and in the writing and compiling of which 
he may be said to have raised his own monument. The 
Geological Survey Memoir on the Weald is noted, not 


{ so much for loca} details (of which, however, there are 


many) as for the thorough way in which the literature of 
the subject is treated, for the full discussion of the sub- 
jects of physical geology, scenery, and denudation, and for 
the attention given to many branchesof applied geology. 
The parts mentioned indeed take up more than half of 
the text, adding greatly to the interest of the book. 

Naturally the important work of the Sub-wealden 
Loring was not done without Mr. Topley’s help. 

In 1876, he used his northern experience in the ficld in 
joining his friend Prof. Lebour in a paper to the Geologi- 
cal Society, on the intrusive nature of the Whin Sill, 
published the following year. 
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Since that time he contributed papers to various 
societies, other than those already mentioned, and to 
various journals These are chiefly on questions relating 
to economic geology, such as water-supply, petroleum, 
and coal in south-eastern England ; and are too many to 
be noticed here. lis name also appears, of course, as 
author, or part author, on many sheets of the maps and 
sections of the Geological Survey. 

It is not only, however, by his published works that 
Mr. Topley is known—in science his was a public life. 
He took a marked part in the work of the British 
Association, and was secretary of its Geological Section 
for no less than fifteen years—one of the longest of such 
secretarial lives. Ile also served on some committees, 
and was secretary of that on coast erosion, the reparts of 
which owe much to him. He served on the councils of 
ithe Geological Society and of the Geologists’ Associa- 
lion for many years, and was president of the latter body 
for two years (1885-7). He took part in most of the 
international geological congresses, and worked hard 
for the great one in london, of which he was a secretary, 
in 1888. He was also for some time a sub-editor, and 
afterwards editor, of the Geological Record. 

In his latter years, his presence at the Geological Sar- 
vey Office, for a period of about fourteen years, brought 
him into contact with many people, who benefited by his 
knowledge and by his readiness in imparting it. Amongst 
engineers and others he was widely known as an expert 
of the most trustworthy kind on questions of water- 
supply, and of other subjects in which geologic knowledge 
comes in. 

Happy in his domestic relations, of a kindly, cheerful 
disposition, good-natured and hospitable, he was always 
ready to help his brethren of the hammer, as well as all 
those who went to the Survey Office for information ; 
indeed, a former colleague has said of him, to the writer, 
that his one prominent fault was excessive amiability. 

He will be greatly missed by his colleagues, and his 
loss will be felt over a much wider circle—in fact, by 
all who knew him. AW We 


MOTE, 

Two letters of Charles Darwin are published for the first 
time in the Bulletin of the Royal Botanic Gardens, Trinidad, 
No. 22, .\pril 1894. These letters were addressed, before the 
completion of Darwin's book on the fertilisation of orchids, to 
the late Dr. Iferman Cruzer, who was Government Botanist 
at Trinidad for some years, asking him to observe if possible 
the fertilisation of certain speciesof the Melastomads. Inthe 
first letter he expresses a suspicion that the flowers which have 
the singular projections, or horns from their anthers, may be 
visited by small insests which penetrate one of the horns of the 
anther with their proboscis, to obtain the fluid contained in 
them. Inthe second letter he admits that this suspicion is quite 
groundless, and asks for information with regard to any in- 
stances of ‘' bud variation” in plants from the warmer regions 
cultivate? in the West Indies, 


Tue Wotanical Sicizty of America is about to try the ex- 
periment of admitting workin, naturalists only to its full 
{ellowsbip, Uya unanimous vote the Society has adopted a 
new constitution providing that none but American botanists 
engated in research, who have published work of recognised 
merit, shall be cigible to active membership. Candidates for 
active membership must be recommendel by three active 
members of the Society, but any nominee may be objected to 
by any member, and if ten members object, the name will not 
be cpasidered by the Council. Nominees may he rejected by 
tw» negative votes in the Council, which numbers seven 
members, or by one-fifth of the votes cast after the name has 
been approved, The President of the Society for the present 
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| cultural Society, under the care of trustees. 
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year is Prof. W. Trelease; the Vice-president, Prof. N. L, 
Britton ; the Secretary, Mr. C. R. Barnes ; the Treasurer, Mr. 


J. Donnell Smith. 
Dr. T. Lauper Brunvox, F.R.S., will deliver the annual 


lfarveian oration at the Royal College of Physicians, on Thurs- 
day, October 18, at 4 p.m. 


4 


Two new wings of the Durham College of Science were 
inaugurated on Tuesday. The wings include apartments to be 
devoted to the study of engineering and the fine arts. 


On Friday last, the Duke and Duchess of York opened the 
new medical school, erected at a cost of £40,000, in connection 
with the Yorkshire College, Leeds, and also a new central hall 
and library, which have been added to the College at a cast of 
£20,000. 

THE Essex Field Club will hold its annual cryptogamie and 
botanical meeting on Saturday, October 13. The head- 
quarters for the meeting is the ‘‘ King’s Oak” Hotel, High 
Beach, Epping Forest. 

Tue opening meeting of the Royal Microscopical Society 
will take place on Wednesday, October 17, at 8 p.m., when 
Mr. F. Chapman will read a paper ‘‘On the Foraminifera of 
the Gault of Folkestone”; and Dr. HH. Stolterfoth will give 
some notes on the genus Corethron, 

A MEETING of the Institution of Mechanical Engineers will 
be held on Wednesday evening, October 24, and Thursday 
evening, October 25. The following papers will be read and 
discussed, as faras time permits :—‘‘ The Manufacture of Stan- 
dard Screws for Machine-made Watches,” by Mr. Charles J. 
Hewitt (Wednesday) ; ‘Drilling Machines for Cylindrical 
Boiler Shells,” by Mr, Samuel Dixon (Thursday). 

It is reported that a violent storm passed over the town of 
Little Rock, Arkansas, at the beginning of last week. Though 
the storm or tornado only lasted three minutes, eight persons 
were killed during that time, and several were seriously injured, 
while property was damazed to an amount estimated at 
£200,000. The direction of motion of the disturbance was 
from south-west to north-east, and the width of the path 
traversed was only abont two hundred yards, The storm was 
accompanied by heavy rain, and was followed by brilliant 
lightning. 

Ose of the most valuable and extensive botanical libraries 
in the country, that collected by Prof. Lindley, bas been 
for many years deposited in the rooms of the Royal Tlorti- 
It is now pro- 
posed to increase the value of the l.indley Library by forming, 
in connection with it, a library fund, to be administered by the 
trustees in connection with the Council of the Royal Horticul- 
tural Society. ‘Yhe money would he expended in cataloguing 
the library, and in the purchase of new books, for which the 
income at present at the command of the trustees does nat 
suttice, Donations of horticultural and botanical works are 
also desired. 


, 
fe 


; 


Tink Berlin correspondent of the Zimcs reports :—* The 
death annnunced of Prof. Pringsheim, the well-known 
German botanist, at the age of seventy-one. As carly as his 
thirty-third year he was elected member of the Berlin Academy 
of Sciences in appreciation of his researches and writings, 
which dealt especially with the pracesses of fructification and 
germination in the family of the Alga. rom 1564 to 1863 he 
filled the post of Professor of Botany at Jena, where he 
founded the first Institute for Vegetable Mhysiology, and this 
example was soon followed in other parts of Germany. Prof. 
Vringsheim returned to Berlin in 1868 and established a private 
laboratory, in which he carried out valuahle investigations on 
the sexual tife of the lowest vegetable organisms.” 


is 
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Ma. II. J. MACKINDER commenced a course of lectures on 
the [listory of Geography and Geographical Discovery, at 
Gresham College, on Monday evening. The course, which 
will consist of twenty-five lectures, has been arranged for jointly 
by the Geographical Society and the London Society for the 
IExtension of University Teaching. 


Pror. Ricurer, of Graz, has been engaged for sometime in 
making a careful bathymetrical survey of the Lake of Garda. 
By the use of an unusually light and compact wire-sounding 
machine he has been able to obtain rapid soundings, even in the 
greatest depths (364 metres) with a lead weighing only Soo 
grammes, and he is preparing a contoured map of the lake- 
basin. 


E¥rorts were made this summer by several expeditions to 
ascertain the fate of the Swedish naturalists, Bjorling and Kals- 
tennius, but no information has yet been received. The Aizfcon 
called at the Carey Islands, Clarence Elead, and Cape Faraday, 
but found no trace of the unfortunate young men, while the 
most careful inquiries amongst the Eskimos of the Greenland 
coast elicited no news, There is no farther probability of their 
survival, 


THE Arctic exploring parties at work during the season just 
past have not been by any means so successful as might have 
been expected. ‘The weather seems to have been exceptionally 
unfavourable, and to have greatly hampered the movements of 
even the best equipped and most experienced Arctic travellers, 
Lieut. Peary has not felt justified in returning to America, 
although Mrs. Peary and her baby came back in the ship sent 
for their relief. Mr. Peary started on his main journey, after 
wintering at Bowdoin Bay, on March 6, with eight men, 
twelve sledges, and a large number of dogs. The cold en- 
countered was very great, the thermometer falling to — 60° F., 
and very high wind was occasionally experienced. The ex- 
pedition pushed on for twenty-seven days in the direction of 
Independence Lay, but only succeeded in travelling 220 miles 
when the death of most of the dogs from cold, and the disable- 
ment of some of the men, made it necessary to return, and 
Bowdoin Bay was regained on April 18. Thus Peary was 
unable even to reach the starting-point he had fixed upon as the 
base whence to push northward, and he had to content himself 
with making a detailed survey of Bowdoin Bay and the neigh- 
houring coast of Inglefield Gulf during the summer. The 
Fateou arrived to his relief on August 20, and after landing a 
year’s provisions, left him determined to make another resolute 
attempt to reach the new land beyond Independence Bay next 
spring. 

Tue Report of the Australian Museum, Sydney, for the year 
1893, shows that the Government retrenchment scheme has caused 
the museum to suffer severely. There have been no funds to 
purchase specimens, nor to publish the results of investigation. 
At the commencement of the year there were thirty three officers 
and workmen on the staff, but owing to the necessity for re- 
trenchment twelve of these were discharged, and the salaries of 
most of the others were reduced by amounts varying from £5 to 
£50. The amount voted for the ordinary service of the museum in 
1892 was £7150, while in 1893 it was reduced to £3862. The 
trustecs point out that it will be difficult to carry on the institution 
efficiently out of the reduced vote. It appears that in the parts 
of the museum open to the public, there are not hands enough 
now to keep the outside of the cases free from dust, although 
he specimens in them are duly cared for, and are in goad 
order; the windows have not been properly cleaned for 
months, and the grounds are being over-run with weeds. Dr. 
FE. P. Ramsay has recently retired from the directorship, owing 
to ill-health, and has been succeeded by Mr. R. Etheridge, jun. 
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Pror, A. KLossovsky, director of the observatory at OJessa, 
has published an interesting paper on the annual distribution of 
thunderstorms over the globe, accompanied by a coloured map 
showing their intensity in different localities. The question has 
hitherto been but little studied, as it is necessary to have a long 
series of observations in order to arrive at satisfactory mean 
values. Ile points out that a high temperature, a certain 
degree of humidity, and a considerable amount of rainfall, are 
the principal agents which favour the development of thunder- 
storms. The map shows that a zone of electric aztivity of 
Great intensity exists on both sides of the equator, and this is 
also the zone of greatest rainvall. Tnis zone is divided into 
three sections: (1) That embracing Asia and Oceania, Indo- 
China and the Sunda Isles to New Guinea, the yearly average 
amounting to ninety or one hundred storms. (2) The zone 
starting from the west coast of Africa, between 5° and 107 N. 
latitude, and 10° to 15° S. latitude. (3) Tne tropical regio is of 
America, where the mean annual number of storms exceeds 
one hundred between 20° and 22°N. latitude. To the north 
of the zone which he terms the electric equator the number of 
storms decreases, we reach the deserts of Africi, Ezypt, 
Persta, and Central Asia, where rainfull is scanty. To the 
north of the zone of deserts, especially over the continents of 
Europe and Asia, the electric activity is somewhat increased. 
For the high latitudes of the southern hemisphere, the principal 
data refer to the Falkland Islands, where the average number 
of storms is four, The sketch is necessarily very imperfect, 
but the subject is worthy of consideration and further investi- 
gation; and the author points out that, in his opinion, the 
solution of many meteorological phenomena is connected with 
atmospherical electricity. 


A BRIEF account of the great Constantinople earthquake of 
July to has been already written by M. D. Eginitis, director 
of the Observatory of Athens (Comptus Rendtus, vol. exix. 
pp- 480-483). It occurred at 12h. 24m. p.m. Constanti- 
nople mean time. The earthquake consisted of three violent 
shocks, separated by very short intervals, and lasting altogether 
seventeen to eighteen seconds. The first and slightest was 
horizontal; the second, by which most of the damage was 
done, vertical and rotatory; and the third, undulatory and 
towards the end horizontal. The epicentral area, that of 
greatest damage, is in the form of an elongated ellipse; the major 
axis is 175 km. long, and extends from Tchataliza to Ada-bazar 
along the Gulf of Ismed ; the minor axis is situated between 
the villages of Katirly and Maltépé, at the mouth of the gulf, 
and is 39 km. in length. At all parts of the epicentre the 
three shocks had approximately the same direction, nearly per- 
pendicular to the major axis. The intensity was greatest in the 
islands of Halki and Antigoni. The fissures are few in 
number, the most important being at Ambarly, a village built 
on alluvial soil. ‘This one is 3 km. long, o'08 m. in maximum 
breadth, and runs east and west, #¢. parallel to the neighbouring 
sea-coast, which is 300 m. distant. Tne Kartal-Dardanelles 
cable was cut in several places, as if by a koilc. The sea was 
greatly agitated along the epicentral coast. In «some parts, it 
was observed to retreat for about 200 m., and after some oscilla- 
tions to return to its normal condition. The depth of tke 
seismic focus was found by Dutton and ilayden’s method to 
be 34. km., and this agrees closely with the value obtained by 
M. Lacome from the observe times of the shock at different 
places. The shock travelled to Paris, Pavlovsk and Bucharest, 
with velocities of 3, 3°5 and 3°6 km, per second, respectively 
(see NATURE, vol. 1. pp. 450 451). 

Tie Zeitschrift fiir Lnstrionentenkunde contains some par- 


ticulars of the new method, adopted by Signor G. Guglielmo, 
for the exact measurement of differences of pressure. Instead 
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of enlarging the displacement of the mercury column in the 
manometer or barometer by means of a capillary filled with 
oil, or containing an air-babble, the new method is based 
upon the principle of readjusting the level to a fixed mark by 
the addition or subtraction of mercury, the quaatity added or 
subtracted being weizhed or measured with a burette. If the 
sectional area of the hurette is one-hundredth of that of the 
manometer tube, 2 disolacement in the former of 1 mm. will 
indicate a difference of pressure of o‘o1 mm. To make the 
method sensitive t is best ta use water as the manometer liquid, 
and to add or subtract mercury, which is more easily measured. 
The chief lzsideratum is a simple method of adding or sub- 
tracting, which is best doae by attaching a sucking-tube to the 
top of the bureite. A pointer is fixed inside the manometer 
tube opposite the centre of the meniscus. By observing the 
reflection of the pointer in the surface, and the depressions or 
elevations produced by the pointer, the observer is able to fix 
upon the mark to within o‘oor mm. If mercury is used, an 
electric contact is desirable. For barometer readings, pointers 
can be mounted in both branches of the tnbe, and measnre- 
ments taken for both. Signor Guglielmo has also constructed 
an absolute electrometer based upon this principle, ia which 
the level of mercury in a flat dish communicating with another 
is disturbed by a charged disc, and readjusted by adding or 
subtracting mercury. 


WE have received from Dr. Luigi Palazzo, of the Meteorologi- 
cal Office at Rome, an account of a small portable unifilar mag- 
netometer which he has designed, and which is being employed 
in the study of local magnetic disturbances in Italy. Signor 
Palazzo does not claim any special novelty in the yeneral de- 
sign, which in many respects resembles the Kew form of port- 
able unifilar, The instrument is designed for observing the 
declination and horizontal force at strings of stations at one of 
which the elements have Leen determined’ by means of one of 
the more accurate and cumbersome forms of instrument. For 
the purpose in view it was of importance to have an instru- 
ment which should combine extreme lightness with portability, 
so that the different sets of observations along a line of 
stations might be quickly taken, and thus, to a certain ex- 
tent, the effects of disturbances minimised, since there does not 
seem to be a self-recording magnetograph in the district 
under investigation, from the photographic records of which 
the disturbances could be eliminated. The azimuth circle 
has a diameter of S cm. and carries the graduations on the rim, a 
method of graduating the circle which, unless the tripod is very 
high, and therefore unstable, renders the reading of the verniers 
a matter of difficulty. The magnet employed is 2 hollow 
cylinder, as in the Kew instrument, carrying a photographic 
scale at one end and a ‘ens atthe other. The mirror which is 
used for illum nating the scale, as well as for reflecting the rays 
of the sun when determining the geographical meridian, is com- 
posed of a yicce of parallel-sided plane unsilvered glass mounted 
on trunnions which are carried in V’s of the ordinary form. The 
whole instrument packs into a box 28 x 12 « 18 cm, and only 
weighs four kilograms. The author does not say with what 
accuracy the horizontal component can be measured, but from 
some figures given it would appear that the declination can be 
determined to within about three minutes of arc ; which, con- 
sidering the small ize of the instrunent, is remarkably good. 
In orter to facilitate the measurement of the bearing of land- 
marks, the telescope is supported on horizontal trunnions, so 


that it can *e tilted ina vertical plane about 16 on either side 
of the horifontal. 
Tw“ Vrocte lings of the Koyal Vhysical Siciety of Edin- 


burgh, ’ Seon So} 94, is now ready, and may be purchased 
at the Society's rooms, (rcorge-street, Edinburgh. 
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Pror. J. SHIELD NICHOLSON’s lecture on ‘‘ Historical Pro- 
gress and Ideal Socialism,”' delivered at the Oxford meeting of 
the British Association, has been published in handy volume 
form by Messrs. A. and C. Black. 


WE learn from the Journa? of Fotany that the monograph 
of the Mycetozoz, on which Mr. Arthur Lister has been 
engaged for some years, founded on the collection in the 
herbarium of the British Musenm, will shortly be publisbed. 


Unxper the tite ‘*Nomenclator Coleopterologicus,” IT. 
Bechhold, of Frankfort-on-Muaine, has published, for Herr S. 
Schlenkling, an etymological index, together with a list of species 
and their varieties, of the beetles of German districts. The 
book should be extremely useful to students of Coleoptera. 


Mr. BERNARD QUARITCH, Viccadilly, has issued a list of 
choice and valuable books he has for sale, including the library 
of the late Warren De la Rue. Many important works on 
physics, chemistry, astronomy, electricity, mathematics, photo- 
graphy, and microscopy are contained in the catalogue. 


WE have received from tbe Skandinavisk Antiquariat, 
Copenhagen, a catalogue of books, ancient and modern, of 
Iceland and Scandinavia, which they have for sale. The catn- 
logue, which will be sent free to all applicants, contains parti- 
culars of books relating to bibliography, periodical literature, the 
languages of the north, runology, mythology, archzology, 
topography, Xc. 


CutLi October has come, and with ita new number of '¢ The 
Country Month by Month,’ in which Mrs. Owen and Prof, 
Boulger describe the characteristics of the plant-world and 
bird life during the month. The entomologist’s main occnpa- 
tion in October is digging up subterranean pupie, so the authors 
give a brief account of insect metamorphosis. The chapter on 
bird life deals with the autumnal migration of our birds ina very 
interesting manner. 


THE Zoological Society of Germany has conferred a great 
boon upon students of natural history by editing a reprint of 
the tenth edition of Linnzeas’ ‘Systema Nature.” The first 
volume, dealing with the animal kingdom, has lately been pub- 
lished by Wilhelm Ingelmann, Leipzig. It is well printed, 
and will be very acceptable to those who are not the fortunate 
possessors of a copy of the original ten th and standard edition 
of Linnacus’ work. 


Tite sixteenth edition of their ‘‘ Catalogue of Minerals and 
Mineralogical Subjects" has been issued by Messrs. G. L. 
English and Co., New York. The ilinstrations are all new, 
anda complete revision of all Messrs. English'’s systematic col- 
lections has been made. ‘The species are classified according 
to Dana's new '' System of Mineralogy (tS92). The index 
to the catalogue is particularly valuable, for it enumerates all 
species, and refers to the proper species allimportant synonyms 
and varieties. 


A REMARKABLE new snbstance, obtained by the action of 
ordinary alcohol upon peroxide of sodium, is described by 
Prof. Tafel in the current Berichte. When alcohol is poured 
upon sodium peroxide, about halt of the latter disappears to 
form a strongly alkaline solution which contains practically no 
active oxygen, while the remaining half undergoes a complete 
cianze. The pale yellow colour of the commercial peroxide 
becomes changed to pure white, ane the substance assumes the 
nature of a fine granular powder, to’ally diferent from peroxide 
of sodium. ‘This snbstance is soluble in water, but with much 
less rise of temperature than the peroxide. While the latter 
compound as stable up to a high temperature, evolving no 
oxygen when pure below red-heat, the new substance evolves 
large quantities of oxygen upon gently warming, and if rapidly 
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heated in a tube closed at one end explodes with violence and 
production of flame. The powder behaves very curiously if 
tonched in one place with a heated rod ; the particles are set in 
rapid whirling motion by the escaping oxygen, and the rise of 
temperature is so great as frequently to terminate in local com- 
bustion. ‘This unusual phenomenon gradually extends through- 
out the whole mass, oxygen being copiously and continuously 
evolved in an almost perfectly dry state. When much more 
strongly heated the suhstance melts and then evolves water 
vapour, the residue consisting of ordinary sodium hydrate. 
Analyses indieate that the substance possesses the composition 
IiNaO,. Its production from sodium peroxide and aleohol in 
all prohahility occurs in accordance with the following equa- 
tion, sodium ethylate being the secondary product : 
Na.O. + CjlI,OH = C,H;ONa + IINaO,. 

The probable existence of this new sodium compound was 
pointed ont by Prof. Tafel in a previons communication con- 
cerning the action of alcoholic mineral acids upon sodium 
peroxide, and he has now been able to isolate it. Ile considers 
itto he the hydrate of a trioxide of sodium Na,O3. It dissolves 
in ice-cold water without decomposition, but at temperatures 
very little higher the solution slowly evolves oxygen. If alcohol 
is added to this solution the evolution of gas is considerably 
augmented and the solution deposits after some hours crystals 
of Mr. Vernon Harcourt’s hydrate of sodium peroxide, 
Na,O,.811,0.  Ilydrochlorie acid converts it into sodium 
ehloride, hydrogen peroxide, and gaseous oxygen. In order to 
prepare the new compound, twelve grams of sodium peroxide 
and two hundred enbie centimetres of ice-cold absolute alcohol 
are convenient quantities to take; they should he well shaken 
together in a closed flask, the liquid and the fine white sandy 
product separated from any undecomposed lumps of peroxide, 
rapidly filtered, the white sand-like substance washed with cold 
alcoho] and ether, and stored in a desiecator. 


THE additions to the Zoological Society’s Gardens during the 


past week include a Diana Monkey (Cercopithecus diana, > ) | 


from West Africa, presented by Mrs. Collcutt ; a Mozambique 
Monkey (Cercopithecus pygerytarus, 9) from East Afriea, 
presented by Mr. II. J. Clowes; a Macaque Monkey (.Wacacus 
cynomolgus, 6) from India, presented hy Mrs. Mozsris; a 
Leopard «(felis fardus) from East Africa, presented hy Mr. 
Thomas E. Reminzton ; a Two-spotted Paradoxure (Wandinia 
binotata) from West Africa, presented by Ir, Sydney W. 
Thompstone; a Moose (f/ces machl/s, 8) from Sweden, 
presented by Mr. Gny Nickalls ; a Bennett’s Wallaby (4/a/ma- 
turus bennettit, 8) from Tasmania, presented by Captain G. 
W, Brook ; two llorned Screamers (Pa/amadea cornuta) from 
Para, presented by Mr. 11. A. Astlett ; a Banded Jl’arrakeet 
(Lalwornis fasciatus, 9) from India, presented by Mr. Thomas 
Hiodgson; a Green Turtle (Chefone viridis); a Hawks-hilled 
Turtle (Chelone trbricata) from the Ieast Indies, deposited; a 
Mexican Guan (/¢nelope purpurascens) from Central America, 
two American Wigeon (.Wareca americana) from Brazil, a 
Short-tailed Parrot (2uchyrus brachyurus) from the Upper 
Amazon, purchased ; 1wo Kaceoons (Procyon /olor); a Persian 
Gazelle (Gasellx subeutterosa, €), born in the Gardens, three 
Bar-tailed Pheasants (Lhasianus reevest/), an Amherst 
Pheasant (7#anart/ce autherstix), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


NEBULOSITIES NEAR THE PLEIADES.—For many years, says 
Prof. I. FE. Barnard in the wistronomisehe Nachrichten, No. 
3253, he has known of a vast and extensive nebnlosity north of 
the Pleiades. This is not to be confounded with the nebulosities 
round the cluster revealed by photography during the last ten 
years, and all of which are ineluded within the circle on the 
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accompanying illustration. The wisps and patehes of nebulous 
matter outside the circle are shown upon a photograph taken by 
Prof. Barnard with the Willard lens which he has rendered 
famons, the plate being exposed for ten hours, fifteen minutes. 


The curved and streaky streams of celestial mist in the illnstra- 
tion are apparently connected with the Vleiades, though some 
of them extend irregularly for several degrees each side of the 
cluster. Prof. Barnard hopes to obtain stil] clearer pictures of 
the nebulosities by extending the time of exposure. 


IGIUEANCTE, LOM FOSIE. Ni MOV AL MES. 


yeast and west, as everyone knows, arc merely relative 
—~ terms. Elisée Reclus, in the Conlentferary, traces the 
normal line of separation between the two halves of the 
ancient world which hest deserve these names, considering the 
matter from an historical point of view. The true and natural 
partition between east and west of the ancient world is a trans- 
verse zone running from north to south between the Arctic Sea 
and the Gulfof Oram. This almost uninhabited zone begins 
just west of the plains of the Lower Indus, in the desert tracts of 
Lower Beluchistan, and ends in the barren reaches between the 
Obi and the Yenisei, Such a zone divides the world into two 
halves having continental masses of nearly equal size. The 
evolution of humanity was worked ont differently on the two 
sides ol this linc, and the two developments are traced in the 
article referred to. 

A very exhaustive article is contributed by Mr. John Rae to 
the same review, under the title ‘‘The Work of the Beer 
Money.” Theauthor describes what the County Councils have 
done for technical edueation since the passing of the Local 
Taxation (Customs and Excise Act) of 1890, when funds for the 
purpose of furthering such instruction hecame available. To 
those who expected great things, the survey will be disappoint- 
ing ; for it shows that in many cases the moneys have been 
expended almost uselessly. Better results, however, cuuld 
hardly be expected, for it must be remembered that the Couaty 
Councils had to ereate the machinery with which to carry on 
the work. On this account many mistakes have heen made, 
“‘but,” says Mr. Rae, ‘‘they [the Ccnneils} have gone about 
matters in a practieal way, and when they have made mistakes 
they have shown themselves quick to repair them. Much of the 
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werk was necessarily tentative, and that indeed is part of its 
value. Each local authority has started the work in its own 
way, according to its own circumstances, industries, and re- 
sources ; so that the country has for two years been one great 
experimental station, with some hundreds of separate plots of 
educational varieties.” The sums spent upon the erection of 
important technical schools during tbe last six or seven years 
will astonish many people. To quote Mr. Rae: ‘ Bolton has 
built a technical school at a cost of £15,000; lsury, at a cost 
of £16,0co; lackhurn, of £40,coo Oldham and Rochdale 
are now spending £12,000 each in bu-lding one; IJalifax and 
Derby are spending £20,0co each ; Bath, £21,000; Worcester 
and West Ilam, £40,000; Birmingham, £48,000; and Man- 
chester, on a sile worth £100,000, is erecting a technical school 
estimated to cost £130,000 more, the most elaborate and magni- 
ficent product vt the whole mcvement.” So far as we can 
gather from the article, the work which has been done shows good 
promise of practical fruit, It is pointed out that the grant 
should be secured permanently tur cducation by statute, and 
this should te done as soon as possinle. Mr. Kae thinks that 
the worst deficiencies which the experience of the past three 
years has revealed are (1) the starding illiteracy of the men and 
the lads who have passed the standards of elementary schools, 
and (2 the general want of the means of good secondary educa- 
tion. These are the deficiencies which must prevent the effectual 
diffusion of technical iostruction. Mr. Rae's article should 
certainly be read by everyone interested in the progress of 
tecbnical instruction, 

Another article in the Contemporary is entitled ‘' Joseph 
Priestley in Domestic Life,” by Madame Belloc. The mother 
of the authoress was taught to read by Priestley, and she gave 
her daughter a very clear idea of his personality. “Ihe article 
thus contaims a descriprion of the investigator as he really was 
according to the last echo of oral tradition. And though it deals 
chiefly with Priestley’s yrivate life, students of the history of 
chemical science will tind paits of it interesting. The Cov- 
temporary also contains an article by Mr. lierbert Spencer, 
whose theme is ‘* Weismannism Once More.” Mr. Spencer 
harks back to the original points of discussion between lrof. 
Weismann and hini-ecil, in order to show (1) that certain leading 
propositions havi g tceu passed by unnoticed, remain outstand- 
ing ; and (2, that when leading propositions have been dealt 
with, the rep ies given are invalid. 

In the Nutee ud Avie, Mr. F. W. 1. Myers writes on 
The Drift of I'-ychical Research.” Wonderful things are 
told of teleyaily and kindred powers, and the author is very 
sanguine as to tcture developments. Tle recognises that men 
of science fight shy + f the ‘‘ glum researches,” and are ever ready 
to put their hngers upon the weak points in psychical reasoning 
and investigater. bis dislike 15 accounted for by the rude 
approximate character of the work carried on by its votartes ; 
bul, on the othe: hand, Mr. Myers holds that psychology is a 
new science, aud has, therefore, to grope its way up to the 
exactne-s ol older lnanehes of knowledge. Tle inclines to tbe 
opinion that the methods cf science cannot at present be ex- 
tended to the realut an which he is an explorer, After Mr. 
Myers’ article, and as an amidete to it, one contrhuted by Mr. 
Ernest Hart to the Centiry showld be read. Mr. Hart's paper 
should convince every even minded person of the imposture 
widely practised uncer the names of hypnotism, spiritualism, 


telepathy, ‘‘spo kim’? in its various manifestations, Ma- 
hatmism, Matteism, and other phenomena of an occult 
character. ‘Ihe same mayazine contains the canclusion of the 


series of articles, *f Actos. Asian a Bicycle,” contributed by 
Messrs. t. G. Allenand W. L. Sachtleten ; and Murs. ©. L. 
Franklin give a short btogiaphy of Sophie Germain, whose 
mathematical works and phit euphieal writings gamed for her 
such a high rey ulation at the leginning of this century. 

Sir Robert boll cortinces his articles on ** The Great 
Astronumert,” in Good boots, the subject this month being 
Galilen, Ve bene es the inst cr of Galileo's trial for heresy 
very carefully, anil doesnot give ventto the feelings whieh every 
astronomer mult experience when de ertbing the events which 
led up to the al jaranon which the fourder of physical astronomy 
was forced to pronounce. Mr. I. Munro combines imapina- 
tion with scierce in an artice, ’’Sun-rise cr the Morn,” in 
Catiell's Family Mayazine, “Vhe Ma ninoth Cave af Kentucky 
is the suljectot anarticle, by Isat, WG. Blaikie, in the same 
mayazine, Ureer the alliteratye ttle, ' Seers of Science,” 
Mr, Monra shows, in the “ature Jerr, how poets and story- 
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tellers have anticipated some of the discoveries of science. It 
would have been strange if, in all the vague speculations which 
have been given to the world, some coincidences of the kind 
referred ta had not been found. Salt, and sleeplessness are the 
subjects of two ather articles in the Ledsure four. 
An extremely interesting account of ‘‘Tarahumari Dances 
and Plant Worship ” is given by Dr. Carl Lumholtz in Seridner, 
with illustrations from photegraphs by the author. Another 
article of ethnographical importance is ‘‘ Customs connected with 
Burial among the Sihanaka,” by the Rev. J. Pearse, in the 
Sunday Magazine, which also contains a paper entitled ‘A 
Thousand Miles up the Irrawaddy,” by the Rev. W. R. 
Winston. Chambers's Journal contains, as usual, a number of 
shoit and }opular articles on more or less scientific subjects. 
Amnrg those we note a description of some remarkable artesian 
wells, and a paper on tbe utilisation of waste products. Mr. 
Grant Allen writes pleasantly on ‘t The Night Jar,” in tbe 
English Llustrated, and Colonel Howard Vincent describes tbe 
Scientihe measurement and identification of criminals. 
In addition to the magazines mentioned in the foregoing, we 
have received the Fortnightly, Longman’s, and the //umant- 
fartvan, neither of which, however, contain articles that call for 
coument here. The first number of the Phonosrafhic Quar-— 
terly Keviecw has also been sent to us. The Aeztew is edited 
by Mr. YT. Allen Reed, and it bids fair to take a_per- 
manent stand among phonographic literature. Some of the 
articles have been furnished by phonographers, and others 
by well-known writers, the writings of the latter having been 
transcribed. The editor evidently recognises the importance 
of a knowledge of science to the shorthand writer of the present 
day, for among the articles we note '‘The Native Tribes of 
East Africa,” hy Dr. J. W. Gregory; ‘ Experiences of a 
Naturalist,” by Dr. A. S. Murray ; ‘' The Myths of the Unicorn 
and the Griffia.” by Sir Henry lloworth ; and ‘‘ The Forma- 
tion of Flints,”” by Canon Bonney. The publication of articles 
of this kind will help on the time when scientific lectures will — 
be reported without being caricatured. 


WEASONAMAEN TS Of PAE CISION 


AL ORE than two thousand years ago there lived in the far 
East a philosopher who established his claim to the 
possession of a good measure of both wisdom and wit, when he 
wrote: ‘:\void even the appearance of evil: do not stop to tie 
your shoe in the melon patch of an encmy.” 
Suppressing the humonr but not the sentiment of the Oriental 
teacher, it is easy to see that Confucius meant to impress upon 
his followers the importance of taking care that, even in the 
performance of trivial acts, the time and place should be such 
as would pive rise to no suspicions as to motive or design. 
I am honoured by being permitted the frecdom of your 
academic groves to-day. I realise that the opportunity of 
defending a theme under such circumstances is not to be lightly 
esteemed, and 1 wish, in the beginning, to make terms with 
everybody, by declaring that in bringing before you a proposition 
so simple as to need no argument, I am innocent of utterior 
motive or deep design, 

My desire to give formal expression to this proposition grow: 
out of the frequency with which it has presented itself m the 
course of official duties during the past few years. 

I wish to consider ‘' ’recise Measurement” as one of the 
agencies through which man has advanced from a condition of 
savagery to his present state; and the metrology of any age a3 
an exponent of the civilisation of that age. 

Yhe brief une during which I can venture to ask you 
attention to this subject fortunately releases me from all obliga- 
tions to consider literary excellence or rhetorical ornamentation, 
and compels me even to deviate in some degree from the logical 
order of presentation, It is safe, however, to take liberties 
with an audicnce so largely composed of those who are not on 
familiar with the facts to be presented, but who are accustomed 
lo arrange, digest, and put in orderly sequence materials which 
are found in a more or less chaotic condition, 

The first form of measurement to which primitive man 
resorted was undoubtedly simple enumeration. In narration or 
harter the number of units in a group was alone considered, 
regardless of differences among individuals. The recognition 


* An address delivered at the Johns ttopkins University, Baltimore, 
Prof. CG. Mendenhalt. 
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of the fact that one quantity is greater or Jess than 
another is not measurement. Measurement implies the 
ability to represent numerically, so that ratios can be 


accurately expressed, Among primitive races measurement 
by cnumeraton is very restricted. ‘Tribes bordering on 
savagery atthe present time are often found to be unable to 
enumerate beyond three or four, This statement is quite 
positively made by competent authorities, in spite of the fact 
that the ability to cnumerate the number of fingers on at least 
one hand would appear to he necessary to even the lowest order 
of intelligence. It is curious to note in this connection that 
experiment has apparently proved that four is the maximum 
number of objects whose accurate enumeration is possible a! a 
single glance and without cornting, by the most highly culti- 
vated man, 

As man emerges [rom savagery his powers of enumeration 
increase. Ile soon discovers the necessity for units of a higher 
order which themselves represent a collection, aud easily tinds 
such units provided by nature in the groups of fingers on his 
two hands. Thus the decimal system of arithmetic is invented ; 
not in one place or by one people, but everywhere and when- 
ever man finds that somewhat extensive enumeration is desirable 
or necessary. It is a singular exception to this general rule, 
however, that the Greeks failed to invent a decimal aritbmetic. 

With systems of notation capable of indefinite extension, 
measurement by enumeration becomes rigorously e:.act ; that 
is, barring blunders, which can always be discovered and 
avoided, the number of units in a group, if capable of being 
counted at all, can be counted with absolute accuracy. Thus, 
the cash in the Treasury of the United States may be more than 
a hundred million dollars, that is more than ten thousand 
million cents, and the exact quantity can be ascertained to a 
single cent. By simple enumeration, therefore, this quantity of 
money is measured so accurately that the error cannot be as 
much as one part in ten thousand millions, and this might be 
extended in any degree, if only the cash is there to be counted. 

At a comparatively early stage, therefore, this kind of 
measurement was perfected, but there are two systems or 
methods of measurement derived from it that are worthy of brief 
comment. The first includes that variety of mensuration in 
which the numerical value of a magnitude cannot be obtained 
by simple counting, but is derived by calculation based on 
rigorously exact relationship. ‘This is of a distinctly higher 
order than that just considered, and it is only found among 
highly intelligent people, those, in short, who have cultivated 
a knowledge of pure mathematics. A very simple illustration 
is the determination of the area of a triangle when ils base and 
altitude are known. In this and similar cases a rigorously 
accurate result is attainable when the data are absolutely 
correct, but simple counting would be impossible. ‘There are 
cases, however, and these constitute another step alung the line 
in which we are travelling, in which an absolutely accurate 
evaluation is impossible, but in which any desirable degree of 
accuracy, however high, may be reached. Perhaps the best 
known example of this is the determination of the circum- 
ference ofa circle when its diameter is known. The ratio of the 
former to the latter, which cannot be exactly expresse.l, has 
heen determined with a degree of approximation by modern 
computers, which makes it possible to reduce the outstanding 
error to an inconceivably small quantity. An attempt to 
illustrate this may not be without interest. 

In adisplay of mathematical genius which has perhaps never 
been surpassed, Archimedes more than two thousand years ago 
discovered the first real approximation to the value of this con- 
stant. The accuracy of his result may be shown in the fact 
that if the diameter of a circle be exactly one inch, its circum- 
ference as determined by the value of the constant found by 
Archimedes will not be in error more than the thickness of a 
human hair. If the value of the constant is more accurately 
known, it will be possible to compute the circumference of a 
proportionately larger circle so that the error shall not exceed a 
hair’s-breadth. Let us go at once from the circle one inch in 
diameter to one having a radius equal to the distance from the 
earth to the sun and a circumference of nearly 600 millions of 
miles, It is difficult to form any adequate conception of the 
enormous stretch of 93 millions of miles which separates the 
earth from the sun. ‘The immensity of it is in some degree 
realised on reflecting that if it were possible fora child to extend 
an arm across this spice, and plunge his hand into the white 
hot layer of the sun from which light is radiated, he might grow 
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to youth, manhood, oll aze. and unless he lve] throvgh the 
almost unprecedented period of 125 years, death woula come 
before he would feel the pain of burnins, so great is the distance 
through which the sensation must travel. [Sut even this circle, 
of €00 millions of miles in circumference, is almost immeasur- 
ably small in comparison wih the one for which we are seek- 
ing. Multiply it by a million; a million milion ; a million, 
million million ; in fact multiply it by a number expressed by 
the word million repeated gS times, and we reach a circle of 
utterly inconceivable dimensions ; yet so precisely do we know 
the ratio of the circumlerence to the diameter of a circle, that 
having given the diameter of such a circle, its circumference can 
be determined within the breadth of a hair. For all ordina y, 
practical purposes this is sufficient. 

A very modern and an extremely important species of 
measurement involving only enumeration is to be found in the 
statistical metho! of treating certain classes of problems in 
which the object is to follow the fortunes of a group rather than 
an individual. It has long been advantageously applied to 
social, political, and economical questions, and within a few 
years, in the hands of such men as Clerk Maxwell, Boltzmann, 
and others, it has proved to be a powerful agent in physicil 
investigations. 

It depends in great measure on what may be called the 
principle of the ‘‘long run,” which is, that phenomena of 
apparently the most accidental and lawless character will, zz 
the long run, occur with regularity and obedience to law, to 
such an extent as to render their prediction quite possible. At 
least one great railroad system in this country has so tabulated 
and investigated all accidents happening to its employés and 
patrons that it is able to foretell with a good degree of accuracy 
the number of people who will, during the next year, meet with 
death on its line; how many will lose a foot, how many an 
arm, and soon; and its Board of Directors is thus always ready 
to weigh the cost of a new invention to add to the safety of 
travel, against the probable damages to be paid for fatal and 
other injuries which said invention might prevent. 

Further argument is unnecessary to show that measurement 
by enumeration, the first to appear in the evolution of man 
and his accomplishments, has advanced with man and kept pace 
with his accomplishments ; that it has contributed greatly to 
his advancement, and that at any given period it may fairly 
stand as an exponent of his condition. 

But ina far greater degree is this true of the second of the 
two forms of measurement to which men have resorted, namely, 
that ,in which a conventional unit embadying the particular 
quality to be measured is compared to the magnitude to be 
evaluated. Nearly all operations ordinarily called measure- 
ments belong to this class, and its necessity must bave followed 
closely upon the introduction of measurement by enumeration. 
Of the three fundamental measures, from which it is convenient 
to derive all others, namely, length, mass and time, the first 
and last were undoubtedly the earliest to receive attention, and 
it is more than likely that some rude system of time measure- 
ment constituted the earliest contribution to metrology. 
Nature is lavish in the number and variety of time units which 
she has furnished man, some of which satisfy the most rigorous 
demands of modern science. In the carly sages of chrono. 
metric development the method of enumeration was alone 
available. By taking the solar day as the unit, counting the 
number of days ina lunar period furnished the month. he 
year was similarly obtained, at first from the mere cycle of 
the seasons, but ina somewhat more advanced stave of develop- 
ment, from more exact observations upon the sun. Before this, 
there must have existed a demand for the division ol the day 
into smaller units of time. Much ingenuity and often genius of 
ahigh order was shown in the invention of chronometric devices. 
A remarkably clever determination of the angular diameter 
of the sun was made by the Chaldeans by the use of one 
of the earliest forms of timc-measuring apparatus. At the 
monent the sun’s disk appeared in the eastern horizon a fine 
stream of water flawing from the bottom of a vessel in which 
the level was kept constant, was caught in a smal! cup, into 
which it was allowed to How until the lower limb of the sun 
was visible. The small cup being instantly withirawn, another 
much larger receptacle was substituted fur it, and into this the 
small stream fell during all the day and until the stn ap- 
peared in the east again on the followimz morning, It was 
foun that the water in the large vessel was 720 times that in 
the smaller, from which it appeared that the apparent diameter 
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of the sun was - 1. of the circumference of the heavens, or one- 
half a dezree of arc. 

It is impossible here to trace the evolution of time-measuring 
from the earliest period to the preseot, and it is unnecessary, 
because most of the steps are doubtless well known to you ail. 
Vou are requested to reflect, however, upon the close relation 
of tbe various stazes of this evolution to the progress of the 
human race from savagery to enlightenment. 

Hardly anything is a more certain and sensitive index of the 
advancement of a people than the precision required in the time 
schedule of the ordinary events of life. Improvement in time- 
measuring instruments. watches and clocks, is in response to a 
demand for this precision, and not the cause of it, as is some- 
times asserted, Watches are now regulated to seconds where 
formerly minutes were near enough, and the few remaining 
civilised people among whom the hour has been the smallest 
division of time in common use, are fast mending their ways in 
this respect. 

Unfortunately in the development of systems of measurement 
of length and mass, we have not succeeded as well as with the 
measurement of time. The greater excellence of the latter is 
unquestionably due to the universality of the fundamental unit, 
which is everywhere the day. While there have existed some 
differences among different nations as to the divisions and 
multiples of this unit, certain natural phenomena have directed 
all, along nearly the same Hines, and at this moment, in all 
essential particulars, the chronometric systems of nearly all 
civilised nations areidentical. Although not the best that could 
have been devised had existing knowledge and experience been 
available in the beginning, the prevailing subdivisions of the 
time unit are not seriously objectionable, and as they are so 
nearly universal and so firmly established by long usage, they 
are almost certain to continue unchanged. 

In measures of length and massor weight, the tendency from 
the beginning, up to a very recent period, has been, as in the 
case of time, towards the selection of natural units. 

Dimly comprehending the importance and necessity of in- 
variable units of measure, primitive man looked to nature to 
find the invariable. The nomenclature of every system of 
measure known bears testimony to the original use of natural 
units. Of measures of length familiar to all may be mentioned 
the hand, foot, pace, fathom, cubit, ell and span, all of which 
are derived from the dimensions of the human body. The inch, 
as everybody knows, was originally the length of three barley- 
corns from the middle of the ear, placed end toend. Ata 
later period among some of the Oriental nations the unit of 
length was the length of a bamboo pipe, which when blown 
would produce a certain musical pitch. This argues a reckless 
indifference as to units of length, or an extraordinary power of 
detecting variation in the pitch of musical tones. 

Units of weight or mass also had their origin in natural 
magnitudes, although in this case much greater difficulty is 
experienced. Almost the only natural unit of mass that was 
suggested or used was the mass of a grain of wheat from the 
middle of the ear, and from this our use of the grain weight of 
to-day is derived. 

ut all men are not alike in stature, nor are grains of wheat 
of great uniformity in dimensions or mass. As might have been 
anticipated, under such conditions there grew up, not only in 
different parts of the world, but in different sections of the same 
country, a varicty of systems of weight and measure having no 
exact relations to each other, or among themselves, and which 
developed, as intercourse letween nations became easier and 
more general, into one of the greatest calamities ever visited 
upon mankind. Varions efforts were made at various times by 
various nations, cach to improve its own system, but little good 
resulted up to almest exactly one hundred years ago. At the 
close of the Kevoluti onary War the weights, measures and coins 
in use in this country were almost innumerable in kind. 
Although mostly inherited from our Anglo-Saxon ancestors, 
many other :uropean systems had gained a foothold, and con- 
siderable diversity in names and values had grown up through- 
out the colenies. An «pjortunity was presented at that time 
which we shall never see again, and which was lost by what 
one is forced to call the mural cowardice of men in high 
places. Noone appreviated this opportunity more thoroughly 
than Thomas Jefferson, perhaps the most *cholarly man 
of his time; the yatron and filend of science and scientific 
men. 

Jefferson recognised the incongruities of existing systems of 
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weight and measure, but not wishing to depart sensibly from 
the foot as a unit of leneth he offered ingenious suzgestions for 
a perfected scheme of linear measurement in which the foot 
was to be related decimally to the length of a sec »nds’ pendulum 
and was to he decimally subdivided. 

The Constitution of the United States prov'das tat Congress 
shall have power to coin money, regulate the value thereof, and 
to fix the standard of weights and measnres. At an early day 
this power was wisely exercised to provide escape from the 
bondage of the unphilosophical pounds, shillings and pence ot 
the mother country by the establishment of a decimal system 
of coin ratios, the us2 of which during the past hundred years 
has been a greater gain, as compared with the discarded system, 
than the value of all the money in the country at the time of its 
adoption. 

The second prerogative, that of ‘‘ fixing a standard of weights 
and measures,” was not at that lime and, as a matter of fact, 
has never yet been exercised by Congress ; indeed, considering 
the great danger which continually existed that when Congress 
did ac’ it would act wrongly, it is a matter of congratulation 
that legislation on this important matter has thus far practically 
gone by default. But the opportunity existing during the early 
days of our national life was great, for the reason that just at 
this time there was conceived and perfected on the other side 
of the Atlantic the most decided, the most important, and the 
most far-reaching advance in metrology that the world has ever 
seen. 

it had its heginning in the wisdom and foresight of the 
distinguished Talleyrand, who in 1790, while still a bishop, 
impressed by the excessive diversity and confusion of the 
weights and measures then prevailing, proposed:to the Assembly 
of France a scheme for their reformation. Realising that not 
only national but international reformation was desirable, other 
nations were invited to join in the development and execution 
of this magnificent scheme. The co-operation of the Royal 
Society of London and of the English Government was sought, 
but unfortunately the English were not then in the mood for 
giving support to the lrench. 

Yor the preliminary steps, Jooking to the determination of 
the value of the fundamental units and their relation to each 
other, a committee of the French Academy, including the most 
eminent mathematicians of Europe, was appointed, among its 
members being Borda, Lagrange, Laplace and Condorcet. 
Others engaged in the various measurements necessary to this 
determination were Lavoisier, Coulomb and Delambre. 

Throughout the stormy scenes tbat accompanied the great 
political and social changes which occurred in Mrance during 
the last decade of the eigbteenth century, these noble scholars 
steadfastly pursued the problem upon the solution of which they 
had set out. At one time Borda, Lavoisier, Laplace, Coulomb 
and Delambre were dismissed from this public service by 
Robespierre’s Committee of Safety, because their political 
views were suspected of being not quite in harmony with those 
of the aggressive party in power. (That was a hundred years 
ago.) But Robespierre was ambitious as well as crnel, and the 
project was afterwards allowed to go on. Finally, on June 22, 
1799, the two new perfected standards—a metre, the unit of 
length, made of platinum, and a kilogramme, the unit of mass, 
of the same metal, were presented with great solemnity at 
the bar of both houses of the National Assembly of France by 
the celebrated Laplace, who addressed the assembled legis- 
lators; and on the same day the two standards were deposited 
in the archives of France, destined to be, a century later, the 
accepted units of measure of more than half of the civilised 
world, and eventually to become universal. In a report filed 
just seventy-three years ago to-day, John Quincy Adams, then 
Secretary of State, says of this event: '‘ (he spectacle is at 
once so rare and so sublime... that not to pause for a 
moment, were it even from occupations not essentially con: 
nected with it, to enjoy the contemplation of a scene sn 
honourable to the character and capacities of our species, 
would argue a want of sensibility to appreciate its worth.” 
“This scene,” he says, ‘formed an epoch in the history of 
man, and an example and an admonition to the legislators of 
every nation, and of all after-times.” ; 

Just one hundred years ago, in 179.4, copies of the preli- 
minary metric standards were sent to this country, and cour 
Government was urged to join in this memorable undertaking. 
Then, and during the thirty years following, the question of our 
adopting a system of weights and measures in harmony with our 
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admirable monetary system was much agitated; but the counsel 
of the timid prevailed, and the wretched system which we had 
inherited mainly from England, but which is not in harmony 
with the English, was allowed to fasten itself unon the indus- 
trial interests of the country. The report on the subject by 
John Quincy Adams, already referred to, is a monament of 
exhaustive research and philosophical discussion. Nowhere is 
the decimal system praised so highly as in this report. In it he 
says of this system that, ‘‘considered merely as a labour- 
saving machine, it isa new power, offered to man, incompar- 
ably greater than that which he has acquired by the new agency 
which he has given to steam, It is in design the greatest 
invention of human ingenuity, since that of printing.” This 
is high praise, and it is difficult to understand how the author of 
this and much more like it, could lack the courage to recom- 
mend that his country should at once put itself in the way of 
sharing the benefits of so remarkable a reformation. The 
spirit of conservatism, which came from his ancestors along 
with the yard and the pound, led him to advise that it was 
better to await the action of ether nations, especially Great 
Britain. 

At the close of the last century, in different parts of the 
world, the word fos was applied to 391 different units of 
weight, and the word foot to 292 different units of length. Not 
only were no two of these identical, but in only a few cases were 
their relative values known with anything like precision. In 
the wonderful march of the nineteenth century, most of these 
have been swept away; until now, of the enlightened nations of 
the earth, only the lnglish-speaking people cling to what Lord 
Kelvin has so felicitously characterised as our ‘* brain-wearying 
and intellect-wasting system of weights and measures.” 

{ must now return to a very brief consideration of the 
indirect influenc: of precise measurement upon the welfare of 
man. Thus far the development of exact standards has been 
considered in relation tu man’s convenience, as facilitating the 
transaction of tusiness, by diminishing the uncertainty and 
labour involved in commerce and trade. Dut indirectly it has 
been even more powerful. The use of correct standards of 
weight and measure has been regarded from the beginning as 
necessary to and indicative of integrity and fair dealing, among 
nations as well as individuals. Ultimate standards of 
reference, even in the carliest history of metrology, were 
carefully guarded and usually considered a part of the para- 
phernalia er accessories of the king or ruler. Although these 
standards were, until a comparatively recent period. very rude 
in their construction, they represented in a large measure the 
integrity of the nation, and to depart from or modify them was 
regarded as akin to a crime. According to Josephus, when 
Cain had settled in the land of Nod, and built a city, he invented 
weights and measures. In the law as given to Moses it is 
declared, “ Thou shalt not have in thine house divers measures, 
a great anda small,” The renowned Chinese Emperor, Yeo, 
who flourished 4000 years ago, kept the weights and measures 
which were used in the markets in a part of his own palace. 
In many countries standards were deposited in temoles, and 
priests were their custodians. One of the principal objects 
sought to be secured by the Magna Charta was unilormity ol 
weights and measures throughout the kingdom, anit the one 
small spot in the world to-day whose neutrality is secured by 
the joint agreement of all civilised nations, including even the 
United States and Great Britain, is a hit of land near Paris, 
where stands the building in which the international prototype 
metre and kilogramme are preserved, 

But in a far preater degree bas precise measurement 
influenced the character, condition and destiny of man through 
its relation to the development of modern science. Volumes 
might be written about this, although not much’ is necessary 
before an audience to many of whom it is almost a daily lesson, 
and before another, smaller, audience of those who have con- 
tributed so largely during the past quarter of a century to the 
advancement of science and the improvement of the art of 
measuring. 

Precision in measures demands and produces precision in 
language, and exact language makes exact thinking possible. 

One cannot but admire the gemus which enabled some of the 
philosophers of a few centuries ago to triumph over the 
obstacles growing out of the lack of exactness both in language 
and experiment. When Newton was converting his theory of 
the spheroidal form ol the carth into established fact, he could 
only ascertain the possible elfect of change of temperature upon 
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the period of a pendulum by means of comparisons of the length 
of an iron har when exposed to the sun's rayson a hot summer's 
day, with its length on a frosty morning in winter. Even in 
the earlier Transactions of the Royal Society of London, one 
may find time measured in weisereres and temperature in inches, 
in the wonderful progress that has characterised the present 
age, hy which business methods and social] life have been well- 
nigh revolutionised, exact science has been the dominant factor. 
It is impossible here even to mention the many interesting 
devices by means of which during the last half-century the 
precision of measurements has been enormously increased. 
Thcy are to he seen in nearly every laboratory, and are familiar 
to you all. Their invention has made possible many brilliant 
and useful discoveries in science, and it is gratifying to know 
that on this line our own country has been and is well to the 
front. Many proofs of this might he given, but among the 
most notable contributions of modern times to the science and 
art of-delicate and precise measurement, one cannot fail to note 
the splendid work of Kowland in his measurement of light 
wave-lengths, of Langley in his solar researches, and of 
Michelson in his determination of the metre in terms of the 
ether vibration. The glory of the nineteenth century is exact 
experiment and honest logic, and precision in measurement has 
done much to make both possible. 

Inthe matter of the metrology of the affairs of daily life, 
however, it is humiliating to confess that we are still skulking 
inthe rear. Our sixty millions of intelligent citizens are far 
less intelligent, and less fit for the responsibilities that rest upon 
them, than they might be, were they not continually wearying 
their brains and wasting their intellects in constant struggle 
with the difficulties inherent in the system of metrology to 
which we so blindly cling. I yield to no one in my apprecia- 
tion of the accurate learning and profound scholarship of the 
gentlemen of the l*aculty of the institution before which I have 
the honour of appearing to-day, but { unhesitatingly afficm that 
not one of them, aot even all of them together, cau correctly set 
forth the system of weights and measures in conimon use at the 
present time in this country. Let us hope that this burden will 
be lifted in the near future, and that the pound and yard with 
their innumerable and irrational derivatives, relics of the dawn 
of civilisation, will be replaced by the beautifully simple 
kilogramme and metre. We can then rest with the pleasing 
assurance that whea the next cataclysm shall have passed, and 
the archologist of the future shall be burrowing among the 
ruins of the present age, he will not be misled by the crudeness 
of our inetrology to catalogue us along with earlier civilisations, 
At best he wilt exhume much which we could wish to remain 
for ever buried, but let us hope that the cvidence of integrity 
and simplicity in commercial transactions, of delicacy and 
precision in scientific investigations, and especially of honest 
and independent thinking, will be such that he will be compelled 
to put us down as a race in which, to apply the eloquent words 
of Buckle, ‘the greatness of men has no connection with the 
splendour of their utles, or the dignity of their birth ; it is not 
concerned with their quarterings, their escutcheons, their 
descents, their dexter-chiefs, their sinister-chiefs, their chevrons, 
their bends, their azures, their gules, and the other trumperies 
of their heraldry ; but it depends upon the largeness of their 
minds, the powers of their intellect, and the fulness of their 
knowledge.” 


SOCIETIES AND ACADEMIES, 
PARIS, 


Academy of Sciences, October 1.—M. Loewy in the chair. 
—The mass of Mercury and the acceleration of the mean move- 
ment of {oncke’s comet, according to the recent work of M. O. 
Backlund. A note by M, O. Callandreau.—On che automatic 
transmitter of steering directions, by Lieut. 11. Berster. The 
alternating current from a Ruhmkorff’s coil passes from the 
pivot of a compass through the aluminium pointer, and leaps 
from the extremity of this needle to one of six vertical plates 
placed at intervals round the inside of the compass-box. This 
alternating current has no effect on the magnet, but serves to 
work six corresponding relays, and hence to cause the illumin- 
ation of corresponding signal lamps placed in various parts of a 
vessel, and to sct in motion the stcering apparatus. ‘I'he lease 
deviation from the set course is automiticaily and imuiediately 
correctedin this way. ‘The course is altered by simpiy rotating 
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the drum carryinz the plates.—.A description of a bundle of 
descend.ng cerebral fibres disappearing in the olivary bodies 
(cerebro-olivary bandle), by M. ¥. Luys.—Influeoce of low 
temperatures on the laws of crystallisation, by M. Raoul Pictet. 
The author shows the essential difference in the manner in 
which the crystallising body loses heat at the moment of solidi- 
ficationin the two cases wherethe substance is (1) adiathermanous 
aod (2) diathermanous. All substances become diathermanous 
below -70°, and hence the true temperature of crystallisation 
is only obtained when the surrounding medium is maintained 
at a temperature very slightly below the solidilyiog point. 
Hence an explanation of the anomalies occurring in de- 
terminations of the crystallisation point of such substances 


as chloroform.—On the development of the latent image 
in photography by alkaline peroxides, by M. G. A. 
Le Roy. Aqueous solutions of alkaline peroxides or 


alkaline solutions of hydroxylcan be used as developers, but are 
inferior to the ordinary reagents.—Action of hydrogen phos- 
phide on potassammonium and sodammonium, by M. -A. Joannis. 
When hydrogen phosphide is passed into a solution of potass- 
ammonium or sodammonium in liquefied ammonia, it is ab- 
sorbed with the production of the solid white substances PlI,.X 
and PlI,Na. Ifeat destroys these compounds in accordance 
with the equation 3PII,K = 2PII, + ?K,. Water decom- 
poses them with liberation of hydrogen phosphide. Nitrous 
oxide does not yield any substance corresponding with tbe salts 
nf hydrazoic acid.—Researches on mercuric picrate, by M. 
Raoul Varet. The preparation and properties of mercuric 
picrate are described. Thermal data are given in detail, and 
from them it is seen that the picrate ranges itself along with the 
acetate rather than with the other soluble salts, the chloride and 
cyanide. Picric acid displaces hydrocyanic acid from its 
potassium combination with disengagement of + 10°7 Cal., 
whereas hydrocyanic acid completely replaces picric acid in the 
mercuric salt with liberation of + 12°2 Cal.—Action of picric 
acid and picrates on metallic cyanides. The isopurpurates. A 
note by M. Raoul Varet. When picric acid can replace hydro- 
cyanic acid in its compounds with evolution of heat, isopur- 
purates are formed; when, as with the mercuric salt, the 
hydrocyanic acid replaces picric acid with evolution of heat, 
isopurpurates are not formed.—The antiseptic properties of the 
vapours of formaldehyde, by M. A. Trillat. The vapours of 
formaldehyde, produced by the inc »mplete combustion of methyl 
alcohol, have proved very efficacious in destroying germs io sick 
rooms, and have no action on metals or instruments, and but little 
action on dyed fabrics. —Observatians on flours, by M. Balland. 
—On the anterior extremity of the dorsal cord in the superior 
vertebrates, by M. G. Srint-Remy.—Evolution of the sexual 
elements in the composite Ascidians, by M. Antoine Pizon.— 
On one of the Chytridinex parasitic on the vine, by M. A. 
Prunet.—On the calcareous tufts of the col de Lautaret (Hautes- 
Alpes), by M. W. Kilian. From this preliminary study of the 
Lautaret tuffs, it may be concluded: (t) That these tuffs are 
relatively recent, their disposition indicating that the present 
aspect of the surface is much the same as that obtaining at the 
time of their formation. They are more or less mixed with 
moraine deposits. (2) The vegetable dcbris contained in these 
tuffs, notably the cones and branches of Pinus sylvestris, indi- 
cate the existence at the epoch of their formation of a forest 
vegetation which has sincs abandoned these altitudes. —On the 
presence of carboniferous carth in the Sahara, by M. F. Foureau. 
—Thermometric observations on the summit of Ararat, hy M. 
Venukoff. M. (GG mmer visited the summit of Ararat on August 
16, 1594, and found two thermometers left by M. Pastoukoff the 
Preceding year in a tin-plate box. The maximum repistered 
+ 17°25°C., the minimum - 40°C. Another minimum instrv- 
ment, attached in ihe open air to a vertical object, indicated 

38 C. At the time of the v'sit, the temperature of the air in 
the shade was + 3°C.—On an aerostatic ascension effected in 
Kussia, by M. Venukoff. 
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Flandbuch der Photographie: IH Theil: Das Licht im 
Dienste der Photographie und dte neuesten Fortschritte 
der photographischen Optik. sy Prof. Dr. H. W. 
Vogel. (Berlin: Robert Oppenheim (Gustav Schmidt), 
1894.) 

HIS second part of Dr. Vogel’s well-known hand- 
book is the fourth edition, completely revised and 
enlarged, as we are informed on the title-page. With 
the index it runs to 367 pages, and is embellished with 
numerous figures and a coloured frontispiece illustrating 
the Vogel-Kurtz process of printing in three superposed 
colours. The result is very satisfactory, and the grapes, 
pineapple, lemon, and other fruit appear very natural. 

There should be a promising future for this chromo- 

lithographic development of photography, which, it may 

perhaps be not altogether unnecessary to state, has 
nothing to do with the great question of direct photo- 
graphy in natural colours. 

It is difficult within reasonable compass to give an 
adequate notion of the wide range of subjects dealt with 
in the present work. Everything likely to be of use to 
the scientific and practical photographer is treated of 
with more or less completeness. While the first part, 
which we noticed in these columns some years ago 
(vol. xliii. p. 3), deals with the chemical] aspect of the 
subject, the instalment under consideration is devoted 
to the optical aspect, using the term optical in the wide 
sense of comprising the general] nature of light regarded 
as a chemically active natural] force. 
photographic leases finds a place in the present part in 
the form of an appendix covering some ninety odd 
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The optics of | 


pages, and copiously illustrated. The appendix covers 
all that is usually comprised in this country under | 
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the term “photographic optics,’’ and it is treated in a 
manner intended to be gencrally understandable; the 
actual German heading is, ‘“‘ Gemeinverstandliche Dar- 
stellung der Grundzuge der photographischen Optik.” 
The seven chapters forming the appendix deal with the 
methods of forming images, lenticular refraction, faults 
of lenses, intensity of illumination and “ field,” differences 
in photographic objectives, the stereoscope, panorama 
apparatus, and the principles of photographic surveying. 
The seventh chapter is of especial interest because it 
deals with the latest advances in the construction of 
photographic objectives, and comprises, among other 
things, a description of the teleobjectives of Miethe, Stein- 
heil, and Zeiss. Theremarkable efficacy of this new 
addition tothe resources of the photagrapher is shown 
by two pairs of reproductions of photographs of views 
taken from the same spot, one with an ordinary, and the 
other with the teleobjective. 

We have called attention to the appendix first, not 
because we desire to follow the practice of certain readers 
of fiction wha form an opinion as to whether a book is 
worth reiding by beginning at the last chapter, but 
because it treats of that partion of the subject which we 
here are too apt to regard as comprising the whole of 
photographic optics. The main portion of the work 
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under notice treats of subjects quite distinct from that 
of the properties and construction of lenses, but which 
are of equal importance in modern photography. This 
portion of the book consists of thirty-one chapters ex- 
tending over 266 pages. A brief analysis of the contents 
will give the reader a general idea of the scope :—- 
Intensity of light and Lambert’s law, measurement of 
intensity, the optical photometer, standards of light, 
Weber's definitions, the brightness of transmitted and 
reflected light for different substances, the photographic 
photometer or sensitometer, photographic standards of 
light, Miethe and Michalke’s law of photographic 
reciprocity in developed films, dependence of the trans- 
parency of the negative on the period of exposure and 
on the intensity of the illumination, the chemical inten- 
sity of day and sunlight (Bunsen and Roscoe), intensity 
under limited sky illumination, continuing rays and the 
effects of previous and subsequent illumination, sources 
of artificial light for photography, reflection, halation, 
composition of light and photography of coloured objects, 
chemical action and absorption, properties of optical 
sensitisers, action of colouring matters on collodion and 
gelatine plates, shifting of the maxima of photographic 
activity (Wiedemann’s !aw), relations between sensitive- 
ness to light and optical sensitisers of the eosin series, 
other optical sensitisers, action of simple and mixed 
optical sensitisers on sensitiveness, ray filters (7.2. colour 
screens), instruments for the study of the colour sensitive- 
ness of photographic films (/.2. spectrographs), testing of 
colouring matters and films for colour sensitiveness, 
reproduction of natural colours by multiple photography, 
direct photography in natural colours, colour perception 
and complementary colours, observations on the colour 
transparency of the atmosphere. 

To those who are acquainted with photography as a 
science,! the headings to the various chapters will give 
sufficient indication of their contents. There are, how- 
ever, many topics of importance hidden away, as it were, 
among the mass of information contained in the book, 
and to some of these we may direct the attention of the 
general reader who, without being an expert, may wish 
to ascertain the present siate of knowledge with regard 
to such subjects as are of physical or chemical interest 
beyond their immediate application to photography. 
Thus, with regard to the standards of light we learn that 
preference is given over all others to the amyl acetate 
lamp of Hefner-Alteneck—a preference which many in 
this country will no doubt be prepared to dispute. Then, 
again, with respect to the amount of light reflected from 
various surfaces (chapter v.), some useful measurements 
are given, partly from the author's observations and partly 
from determinations by Kirschmann. The photographic 
efficiency of various sources of light (chapter vii.) is also 
a subject of general interest, apart from its practical 
bearing. The enormous chemical activity of the light 
of burning magnesium is well known, but the results 
stated quantitatively will be startling to many. Accord- 
ing to Eder (to quote a few examples) the light in a 

1 We are much in want of some term to distinguish the scientific student 
of phot. graphy from the ordinary camera-earrying picture-tasct. “he 
relationsmp b tween the two classes is much about the sameas that between 
the bird and animal stuffer and the “naturalist” waose designation he 
ad: pts. ‘The designation ‘‘tuciscribe ” is quite as applcable to those who 


practise the art only, bacit does notsee.n sufficiently harmonious to suggest 
ts adoption, 
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well-lighted studio expressed in normal candles) is 
50,000-109,000; direct suolight Ovtober, 450,000 ; 
electric are light of Sooo candle visual intensity, 
100,000-300,000; flash light with four grammes mag- 
nesium powder, potassium chlorate and perchlorate, 
10,000,000.' 

The chapter on sensitometers is particularly good, and 
the critica) discussion of the various systems in vogue 
will be found most useful. It is true that the author 
urges the advantages of his own “ tubular photometer,” 
but this does not prevent his doing justice to other forms. 
The discussion of the so-called law of photographic 
reciprocity according to Miethe and Michalke (chapters 
viii. and ix.) comes most opportunely at the present time. 
‘The relationship between the density of the silver deposit 
formed on development and the time of exposure, in- 
tensity and quality of light, &c.. is a subject which has 
given rise to a great amount of discussion in this country 
lately, Strange to say, however, Dr. Vogel gives no re- 
ference to the work of Abney, Hurter and Driffield, 
and others who have taken part in the recent discussions. 
This is certainly an omission. It appears that Dr. Miethe 
undertook to investigate the accuracy of the law of 
reciprocity in order to ascertain whether photography 
could be applied to the measurement of the brightness 
of the stars. [-f frfor?, one would have thought that the 
ordinary photographic plate would be inapplicable to 
this purpose because the photographic etiiciency is de- 
pendent on the gucéity of the light emitted by a star, 
and this does not necessarily coincide with visual inten- 
sity.| Among other points brought out by his investiga- 
tion 1s the fact that for very fecble illumination the law 
in question does not hold good, but when the light is 
about four times the intensity necessary to produce a 
visible result (on development) the relationship is true up 
to 1099 times this intensity. Other deviations from the 
law are discussed by Michalke in the paper which Dr. 
Vogel partly reprints, but enough has been said to indi- 
cate the importance of these two chapters. 

The portions of the work to which those who have 
followed the recent developments of photography will 
naturally turn with great interest, are those dealing with 
the action of special sensitisers, a subject which will 
always be identified with Dr. Voyel as the discoverer to 
whom we indebted for this advancement. The 
greater portinoa of the volume—viz. chapters xvi. to 
Nxvil. inclus've ~ are devoted to this and related subjects. 
In connection with the sensitiveness of the silver haloids 
to the colours of the spectrum, the author brings out one 
point very clearly, and that is the futility of using the 
sun asa source of light in such experiments. It appears 
that the pho osraphic transparency of the atmosphere 
1s subject tu st h very yreat fluctuations, that the maxima 
of chemical acuvity are apt to be considerably shifted 
from day to day, so that concordant spectrum prints 
must not be expected from the solar spectrum in cases 
where accurtcy is required. The action of organic 
colouring matters as special sensitisers receives very full 
treatment, an lall the recent investiyations on this sub- 
Ject are brought together. Of these the experiments of 
Dr. kk. Vogel on the colour sensitiveness of the eosin 
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colouring matters by themselves .chap. xx.). and on th 


special sensitising action of the pure colouring mat 
of this group on gelatino-bromide emulsion film 
(chap. xxii.), are of considerable importance. [t appeal 
now that the fugitive character of these colouring matte 
is due to photochemical reduction, and not oxidatio 
(pp. 163-164) ; but the evidence on this point does ni 
appear to the writer to be quite conclusive. It is show 
further, that the best of these colouring matters as special 
sensitisers are those which are by themselves the most 
sensitive to light—viz. tetraiodo- and diiodo-tluorescein 


this purpose, and that the sensitising power increases as 
the fluorescent power diminishes. 
Other organic colouring matters are treated of in con- 
nection with this same photographic property, and the 
details, as given in the book, will be found well worthy 
of study. We may here call attention to the interesting 
work of Wollheim (chap. xxiii.) on chlorophyll, from 
which it appears that the efficient special sensitiser in 
the case of this substance is the phyllocyanin. The un- 
certain action of chlorophyll is well accounted for by 
these researches. Among recent work on the action of 
organic colouring matters, the author gives an account, 
almost verbatim, of that published by Mr. J. Acworth in 
1890. This writer has made a detailed study of all the 
most efficient special sensitisers, and, as a general con- 
clusion, confirms the view that the maxima of absorption 
and chemical activity do not absolutely coincide, but 
that a displacement occurs in accordance witb a law 
which has been developed theoretically by IE. Wiede- 
mann. Figures of same of the absorption and photo: 
graphed spectra are given (p. 192), and a plate giving 
Acworth’s curves for the various colouring matters. 
We might have dwelt upon many other topics discussed 
in the book ; enough has been said, however, to show that 
photographic literature has been enriched by a work 
which will take rank among the classics in this subject. 
If, in concluding this notice, some defects are pointed 
out, itis not that the writer fecls bound as a critic to fin 
fault with something, but because in a work of high 
standard, such as this, small faults obtrude themselves 
and become great by contrast. In the first place, then, 
the author does not give sufficient recognition to work 
done in this country. One such omission has already 
been pointed out. Similarly the work of Abney on 
colour ineasurement, which is so closely related to the 
subject-matter of chapter xxx.,is not referred to. lthou 
J. J. Acworth’s experiments on orthochromatie photo 
graphy are given 77 exfenso (because originally publish 
in Wiedemann's Annalen?), the prior work of C. 
Bothamley is not described. In connection with th 
theory of direct photography in colours by the method 
interference, Zencker alone is mentioned, and all refer 
ence to Lord Rayleigh’s work on this subject omitte 
But still more serious is the introduction of polemi 
matter into the work—in some parts to such an extent 
to become an actual distigurement. The whole 
chapter xvii, on the history of the discovery of the 
action of special sensitisers, might very well have been 
omitted ; what is the use of reprinting a series of 
polemical papers published twenty years ago, especially 
+ when one of the combatants (Schultz-Sellack) is dead? 
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Then, again, the passage of atms between the author 
and Dr. Neuhaus in this same chapter, and Herr Hruza 
(chapter xxviii.) and, above all, Mr. Ives (pp. 239-240), 
is conducted in a manner that in this country would be 
regarded as very bad form. Perhaps German notions of 
scientific literary taste ditfer from ours, but the writer of 
this notice has never yet come across a German work 
professing to be a scientific text-book, in which such bad 
taste is shown as in the introduction of the personalities 
which are here indulged in.! Discounting these im- 
perfections, Dr. Vogel is to be congratulated on this 
second instalment of his book ; it will be found valuable as 
acompilation, and still more valuable as embodying much 
original work. No scientific student of the subject can 
dispense with it, and beyond the domain of pure photo- 
graphy the chemist and physicist will find much in its 
pages worthy of consideration. R. MELDOLA. 


BEE NUEASOREMIEND OF ELECTRICAL 
HE SUSTCAAM CIES 


A Treatise on the Measurement of Electrical Resistance, 
By William Arthur Price, M.A., A.M.I.C.E. (Oxford; 
Clarendon Press, 1894.) 


F all electrical measurements probably that of 
measuring a resistance is the most important, 
since the resistance of many bodies is a permanent 
quality, and resistances can be compared by means of 
apparatus of comparatively simple construction, while the 
results obtained are much more accurate than in the case 
of any other electrical measurement. Most books on 
practical electricity contain more or less complete de- 
scriptions of the methods generally employed in the 
measurement of resistance, and in some cases give what 
may be called ‘‘diagrammatic” descriptions of the con- 
struction of the different forms of apparatus employed. 
The work under consideration, however, goes much 
further, for in it the mechanical details of the construc- 
tion of the apparatus are described in a manner which 
shows that the author is practically acquainted with his 
subject. 

The book may be roughly divided into two parts: in 
the first of these the materials used in the construction 
of resistances and the different methods of winding and 
mounting resistance coils are fully dealt with ; while the 
second part contains full descriptions of the methods 
ordinarily employed in the measurement of resistances, 
both high and low. 

The first chapter is introductory, and contains a de- 
finition of the term resistance, while the conditions to be 
fulfilled by a materia] suitable for the construction of 
standard resistances are shortly discussed. The proper- 
ties of the different alloys employed in the construction 
of 1esistances are fully dealt with in the second chapter. 

After referring to the artificial “ageing ” of manganine 
wire, and to the extremely small value of the thermo- 

1 Out of consideration for those concerned, I refrain from giving speci- 

meos of the parizrayhs complained of. Can it be thatthe style of discussion 
is incidental to the subject? Similar lucubrations are sometimes to be seen 
embellishing (2) the pages of photographic journals, In passing the above 
strictures itis to be understood that the que-tion of the author or his an- 
tagonists being right or wrong is not raised: itisthe style which is objected 
to- the transference of personal polemics froin journals in which they might 


ety be tolerated, 10 the pages of a teat-book in which they are intoler- 
able. 
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electric force between this alloy and copper, the autbor 
says that the electrical properties of this material seem 
to be quite permanent. This opinion, however, is at 
variance with the experience of most people who have 


| tested this alley, and it would be of interest to know 


whether any satisfactory experiments have been made to 
settle this point. Although it may be important in many 
commercial] operations, where accuracy is not so much 
aimed at as simplicity and frecdom from troublesome 
corrections, to make resistances of alloys having a low 
temperature cocfficient, yet in any experiment where 
accuracy is necessary it is much more important to have 
a constant and linear function for the temperature cor- 
rection than to have an extremely small but variable and 
uncertain one, :\ comparison of the curves for the 
variation of the resistances of the different alloys, which 
have been reproduced from Profs. Dewar and Fleming's 
paper, shows at once the fatal objection to manganine, 
Another objection to this alloy, as at present manu- 
factured, is the extreme variation in physical properties 
between the different samples supplied. 

Two very interesting chapters ate devoted to the 


construction of resistance coil bobbins, and the 
methods employed for winding the wire. In con- 


nection with the question as to the best form to give 
standard resistance coils in order that the temperature 
may be accurately known, the author recommends that 
the coil be enclosed in a thick copper case. with a recess 
filled with mercury for the insertion of a thermometer, 
the whole to be covered in with a wooden case, to protect 
it from dust and draughts, instead of the usual] thin case 
and water-bath. This method of securing a uniform 
temperature is very satisfactory when no heat is generated 
within the apparatus, but in the case of a resistance coil 
and a thermometer placed in a hole filled with mercury 
in the enclosing case, where the passage of the testing 
current heats the wire, the thermometer would probably 
“lag” considerably behind the wire; and the chief etiect 
of the thick case would be to screen the thermometer 
from the changes in temperature of the wire. 

The heat developed in a coil, and the rate at which the 
temperature rises, are shortly considered, data being given 
for calculating these quantities. It would be a great im- 
provement, however, if in a subsequent edition a table 
were given showing at a glance the maximum current 
which can with safety be passed through the different coils 
of resistance boxes wound with the sizes of wire ordinarily 
used. Whether it would be possible to indicate this 
quantity on the boxes of coils as sent out by the makers, 
is perhaps doubtful; but if it could be done, it might 
perhaps stay the hand of the too venturesome student, 
who is continually trying to ruin any resistance boxes he 
may be using by passing an excessive current. 

While the chapter on the Post Office and Dial forms 
of Wheatstone’s Bridge is very complete, and con- 
tains a very useful table of the best resistances to 
be used in the ratio arms of a Post Office Bridge, 
that on the Slide Wire Bridge can hardly be said to be 
so. The only form of Slide Wire Bridge at all fully 
described and illustrated is of the ordinary design to 
be found in elementary physical laboratories. Although 
this is sufficient for teaching purposes, it is hardly suitable 
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for very accurate work. No mention, either. is made of 
any form of switch-board, such as that designed by Prof. 
S. P. Thompson, for the interchange of the coils when 
using Carey Foster's method of comparing resistances. 
A good description, accompanied by several excellent 
diagrams, is, however, given of Kelvin and Varley’s 
slide, and of Kelvin’s apparatus for the comparison of 
low resistances. 

The remaining chapters are devoted to the measure- 
ment of high resistances, of batteries, and of electrolytes. 
There are six appendices, in which the mathematical 
theory of the Wheatstone’s Bridge, Lord Kelvin’s method 
of measuring low resistances, and Manse’s method of 
measuring the resistance of a battery are given, together 
with discussions on the E.M.F. of contact at the 
junctions of a metre bridge, on the discharge of a con- 
denser through a high resistance, and on the electro- 
static analogue of a Wheatstone’s Bridge. 

The work would have been more useful if its scope 
had been enlarged, and if it had contained a detailed 
description of some complete set of instruments used 
in the comparison of standard resistances, such as are 
used by the British Association Committee on Elec- 
trical Standards at the Cavendish Laboratory, Never- 
theless, it is a good book, written by one who is 
practically engaged in the manufacture and testing of 
these instruments, and who, not content with rules of 
thumb, gives the reason for cach point involved in the 
design and construction. 

There is no doubt the book will be found of great 
use in every laboratory and testing-room, and is, as the 
advertisers of patents are wont to say, “calculated to 
fill a long felt want.” W. W. 


AV ASTRONOMICAL ROMANCE. 

A Journey in Other Worlds; a Romance of the Future. 
By John Jacob Astor. With ten Illustrations. Pp. 476. 
(London : Longmans, Green, and Co., 1894.) 

Seabee Jules Verne wrote his ‘“‘ Journey from the 
. Earth to the Moon,” many writers have tried their 
hands at similar productions, but none have excelled their 
prototype, <A good grasp of the principles of science, a 
vivid imagination, and a brilliant descriptive power, are 
essential faculties in the man who proposes to give the 
public a view of the future as seen through his prophetic 
eye. We donot think the author is blessed with a bountiful 
share of these qualificatians ; nevertheless, he has been 
able to bring forth a book in which instruction and 
entertainment are happily combined. 

Looking forward to the epoch A.D. 2000, the author 
saw that many things hid come to pass which are un- 
dreamt of in the philosophy of this enlightened century. 
The incidents of the story are centred round a scheme 
for changing the obliquity of the ecliptic, and a machine 
in which trips are taken to Jupiter and Saturn. Itis a 
source of regret to many people, and especially to those 
who are doomed to linger in an erratic climate like ours, 
that the earth’s axis is not perpendicular to the ecliptic. 
If such a condition of things existed at the present time, 
it could truly be said, “ Blessed are they that inherit the 
earth.” Ivery latitude would have its own almost | 
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' uniform temperature all the year round, and the slight 
, eceentricity of the earth’s orbit would be sufficient to 
awaken recollections of the succession of the seasons, 

Life would indeed then be one perpetual spring. 

The idea of decreasing the obliquity of the ecliptic is 

only an incidental part of Mr, Astor's story. The 
greater part of the book is taken up by an account of a 
journey to Jupiter and Saturn. But, before passing to 
this section, we must point out that a certain looseness 
of expression is manifest in the previous one. The 
project of changing the obliquity is constantly referred 
to as one of “straightening the terrestrial axis.” ‘The 
impression that the general reader will obtain from such 
an expression is that the earth’s axis is only “straight” 
when it stands bolt upright, as it were, in the plane in 
which our globe revalyes round the sun. How the 
author came to use the word “straight” in the sense 
which he does, passes our comprehension. Another and 
really less important matter, is that the earth's axis is 
said to be “inclined to the ecliptic about 23} degrees.” To 
be correct, the author should have said that the inclina- 
tion to the ecliptic is 663°, and that the angle between 
the axis and a perpendicular to the ecliptic is 234°. 

We come now to the flying machine. Jules Verne 
ullised known powers when he sent his imaginary ear 
from the earth to our dreary satellite. Others who have 
followed in his wake have had to hypothecate their 
forees. Afergy is the force employed by Mr. <stor’s 
characters. Similarly electrified bodies repel one 
another, argues he, then why may not matter exist in 
such a condition that gravitational attraction becomes 
apergetical repulsion? Given such a source of perpetual 
energy under control, and, heigh presto, away we can go 
into the realms of space, with concentrated extracts for 
food, and liquid oxygen for air supply. Three individuals 


| undertook this kind of voyage in the year A.D. 2000; at 


least so the story goes. One is a learned bore who 
discourses sapiently on all and sundry cireumstances of 
the journey. For instance, the information he hurls at his 
companions as Jupiter's largest satellite, Ganymede, is 
passed, is as follows. ‘ This was discovered by Galileo 
in 1610, It is three thousand four hundred and eighty 
miles in diameter, while our moon is but two thousand 
one hundred and sixty, revolves at a distance of six hun- 


' dred and seventy-eight thousand three hundred miles 


from Jupiter, completes its revolution in seven days and 
four hours, and has a specific gravity of 1°87.” 

This individual is brimful of knowledge which wells 
up at every opportunity, and, after a time, becomes very 
oppressive. His two companions, on the other hand, 
though assigned acute understandings and good educa- 
tions by the author, listen in silence to these tiresome 
lectures on the most elementary facts of astronomy—an 
incongruity which is a very weak point in the story. 
Furthermore, the obtrusive dispenser of scientific seraps 
is much behind his time, for his astronomical knowledge 
does nat go beyond that of the present day. 1f Mr. Astor 
were thoroughly conversant with astronomical investiga- 
tions, he could have made his professor a much more 
interesting person. As it is, the man pours forth his 
spirit in and out of season, and is just the sort of 
individual that the majority of people are anxious to 
avoid. 


— - 
Se, a 
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We will pass over the little incidents of the journey to 
Jupiter. Suffice it to say that Mars and his moons were 
observed, that a few asteroids were met and a comet 
penetrated, and eventually the Callisto—that was the 
name of the car—was landed on a hard part of the 
planet’s surface. Jupiter was found to be in the Palzxo- 
zoic period ; and a smattering of geological knowledge 
has enabled the author to conjure up multitudes of 
“extinct monsters,” which quite eclipse those in Mr. 
Hutchinson’s book. 

Having passed through Saturn’s ring, and seen for 
themselves that it was composed of meteoritic particles, 
the party arrived safely on the planet. Our belted 
brother was found to be an abode of spirits, upon the 
characteristics of which we are not competent to express 
an opinion. The height of the Indicrous is reached at a 
dinner given to the travellers by one of these airy 


nothings, who, we are gravely told, “ took only a slice of | 


meat and a glass of claret.” The idea of a diaphanous 
bishop consuming meat and claret is very rich. 

A word or two on the general character of the book 
may not be out of place. The author rightly terms his 
production a romance—that is, a story hung upon seem- 
ing impossibilities. There is no plot, and the characters 
are merely mechanical puppets used to expound didactic 
ideas, so the book cannot be called a novel. It is, in 
fact, little more than a reading-book suitable for begin- 
ners in astronomy. We doubt whether many people will 
read it through without skipping the prosy parts, but 
they who conscientiously do so will undoubtedly acquire 
a certain amount of more or less useful knowledge. The 
author is usually accurate in his astronomy; and this, 
considering that writers of romances generally play fast 
and loose with astronomical phenomena, is saying a 
good deal. Wecommend the book to readers who like 
instructive tales. R. A. GREGORY, 


OUR BOOK SHELF. 


Ueber die geometrischen Eizenschaften homogener starrer 
Siructuren und thre Anwendung auf Krystalle. Von 
W. Barlow. (Leipzig: Engelmann, 1894.) 

Tuts paper, which was recently published in the twenty- 

third volume of Groth’s Zettschrist f. Krystallographie, 

is an interesting contribution to the theory of crystal 
structure. 

Mr. Barlow investigates the nature of a homogeneous 
Structure, by which he means an arrangement of any 
material of constant form which is uniformly repeated 
throughout its whole extent. To every point in such a 
Structure correspond other points homologous with it, 
and these must constitute one of the sixty-five regular 
assemblages of points as defined by Sohnckc in his well- 
known treatise on crystal-structure. But the symmetry 
of the structure is not always identical with that of the 
assemblage of points derived from it, and it is sometimes 
necessary to extend the latter by a geometrical process 
of reflection or inversion in order to arrive at the 
symmetry of the structure. This process results in the 
addition of 164 possible homogencaus structures to the 
sixty-five already established. Incidentally it is shown 
that the assemblages of Sohncke are not in reality 
independent, but can all be regarded as compounded of 
one or other of ten assemblages belonging to the least 
symmetrical types in the various systems of crystal- 
lography. Fedorow and Schéntlies have independently 
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advanced a new theory, and agree in the result that there 
are 230 possible types of homogeneous structure. Since 
their methods are based upon Sohncke’s definition 
extended by the principle of reflection or inversion, Mr. 
Barlow’s investigation should lead to the same result. 
Now he finds 229 types, and expressly states that he is 
unable to account for a certain one of Fedorow’s 
structures, so that his work is an absolute confirmation 
of the general accuracy of their calculations. 

When this trifling question of 229 or 230 is settled, the 
problem of homogeneous structures, s bich was approached 
by Hauy 100 years ago, may be regarded as completely 
solved from the purely geometrical point of view. 

Mr. Barlow’s analysis of Sohncke’s assemblages, and 
his laborious synthesis of the 164 new types, make the 
relations between the old and the new theory intelligible, 
and enable the reader ta forma mental picture of all 
these complicated groupings: a task which is by no 
means easy from the writings of Fedorow and Schinflies 
without the aid of Mr. Barlow’s tables. 

H. ASAI. 


Theoretical Mechanics.—Solids. By Arthur Thornton 


M.A. Longmans’ Advanced Science Manuals. (Lon- 
don; Longmans, Green, and Co., 1894) 
THE manuals published in this series are written 


specially to meet the requirements of the advanced stage 
of science subjects, and the present book will be found a 
very worthy addition. It is not surprising to hear, as the 
author tells us in the preface, that in preparing this work 
he was confronted by the syllabus of this department. The 
range which these joo odd pages then cover, can on this 
account be at once gathered : and it can safely be stated 
that the book includes all that is generally necessary for 
any school course. The order in which the subject has 
been treated is first kinematics, in which the geometrical 
science of motion is dealt with, then statics, and finally 
kinetics, in which force is treated in its relation to mation. 
In each part the author fecls himself by no means bound 


‘up as regards the choice of proofs and definitions ; and 
he places before the reader, in a well-arranged series of 


paragraphs, all the theorems and problems, illustrating 
them when necessary with clear figures. The real essence 
of the subject, that is, the ‘ book-work,” has had special 
attention devoted to it, and each chapter contains a 
special number of problems to be deduced directly from 
it. Stress has been laid, too, on the importance of solving 
problems from first principles, and not froma direct 
substitution in formula. Formule can easily slip the 
memory, if not totally, then partially, and it is for this 
reason that numerous methods and samples of solution 
have been given. 

Examples of all kinds, and especially those introduc- 
ing great diversity of style, are scattered throughout the 
work, some being original, while others are obtained 
from numerous well-known sources. <A useful appendix, 
containing a brief summary of trigonometrical formula, 
anda short index, brings the book to a conclusion. For 
the convenience of those who are preparing the subject for 
special examinations, a short list is given of the portions 
which may be omitted. 


The Earth: an Introduction to the Study of Inorganic 
Nature. By Evan W. Small, M.A. University Ex- 
tension Series. (London: Methuen and Co., 1894) 


In this very acceptable addition to the well known Uni- 
versity Extension Series, we have a set of chapters which 
are not intended to form a text-book on physiography, 
but to serve as a book containing a certain amount of 
accurate and definite knowledge for the general reader. 
Such being the case, the author has not dealt fully with 
any of the various branches, but has treated, ina sketchy 
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manner, some of the more striking phenomena of the 
earth. The earth as a planet is first referred to, then 
the materials of which it is composed, which include the 
composition of the litbosphere, of the atmosphere, and 
of the hydrosphere. Next are discussed the laws of 
energy. and the past history of the earth as gathered 
from its present aspects, while the last chapter is devoted 
to the evolution of the earth, with sections on spectrum 
analysis, and theories of planetary origin. To anyone 
wishing to obtain a general survey of this many-sided 
subject, physiography, these pages should be of great 
service. As has been said before, the information in 
many cases is brief, and in some cases ton brief for 
explanatory purposes. This is, however, counter- 
balanced to some extent by a number of useful refer- 
ences at the end of each chapter. An appendix, which 
may prove handy to teachers, gives a list of suitable 
lantern-slides for illustrating the subject-matter. 


Songs of the Russian People. Collected in the Govern- 
ments of Arkhangelsk and Olonetz. by Th. M. Istomin 
and G. O. Diitsch. (St. Petersburg, 1894.) 


THE northern provinces of Russia are the parts of the 
empire where the old popular songs are still kept in the 
memory of the people in their greatest purity. Elsewhere 
they are often forgotten, or are altered by the intrusion of 
modern music, very often of the music-hall type. In 
1886 the Russian Geographical Society sent out a small 
expedition in order to collect the really old popular songs 

religious, epic, wedding, and so on—and 119 of them are 
now published, both words and music,in the above-named 
collection. The words have been taken down by M. 
Istomin, and the music by M. Diitsch. who have both 
had a great deal of previous experience in that sort of 
work. Several) songs of the collection are quite new, but 
the book's chief value is in the melodies of the epic songs 
(4y/iny, which now become known for the first time. It 
hid always been supposed that the epic songs had no 
melodies, and were simply delivered in a sort of mono- 
tonous recitative ; but it now appears that some of them 
have their special melodies, grave, most beautiful, and 
bearing the stamp of great antiquity. .\ map appended 
to the book shows the places visited by the expedition. 


Listons af the Intertor of the firth, an? of Past, 
Present, and Future fevents. By H.R. and MS.11. 
the Prince of Mantua and Montferrat. (London : 
Simpkin, Marshall, and Co., 1894 


‘St \pows to-night have struck more terror to the soul of 
Kichard, 
Than can the substanees of ten thousand soldier, 
Armed in proof, and led by shallow Richmond,” 


Vhese lines are brought to mind by Prince Mantua’s 
visions, which are calculated to produce a more or less 
terrifying effect upon the gentle reider. We cannot 
review the book seriously, for it is merely a record of 
what the authar heard and siw whilein a state of 
trance, and such revelations can hardly adi to our 
knowledge of the earth’s interior, Mr. Baxter, and the 
Society for Psychical Research, may tind the volume 
interesting. 


The Complete Poetical Works of Constance 
(London: Vickers and Son, 1894 


Wadden. 


IN one of his essays, Macaulay, with his usual lean- 
ing to antithesis, holds that ‘Sas civilisation advances, 
poetry almost necessarily declines” His opinion was 
that science and poetry are antagonistic. The late Poet 
Laureate, however, showed that scientific facts and 
phenomena could be clothed in language at once 
poctical and impressive. Miss Constince Naden, who 
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died at the end of 1889, won for herself a high plac 
among poets of science and philosophy, and her admirer: 
include many distinguished votaries of these branches of 
knowledge. Astronomy, geolngy, evolutionary ethi 
and the nebular theory are a few of the subjects whict 
inspired her to write, and that in a manner which com: 
mands admiration, She wasa devoted disciple of Mr, 
Herbert Spencer, and, indeed, was a witness to the trut 
of his words: “It is not true that the cultivation 
science is necessarily unfriendly to the exercise 0 
imagination and the love of the beautiful. On the con 
trary, science opens up realms of poetry where, to the 
unscientific, all is a blank.” 


JEJEIIGARS WO) TECH FEIOMOKOS. 


[Tae Editor does not holdhimself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURR 
No notice is taken of anonynious communications, | 


Some New Facts with regard to ‘' Bennettites.” 


THe remarkable state of preservation of many Palzozoic 
plants, and some few Mesozoic forms, has raised palaeobotany toa 
position of considerable importance in certain tields of botanical — 
investigation, Endless synonyms, and specific determinations 
of more than doubtful value, have not unnaturally prejudiced : 
botanists against the study of plant fossils. The scientific treat- 
ment of the mineralised tissues of extinct forms has, however, 
been productive of exceedingly important data towards the 
better understanding of the lines of plant evolution. Synthetic j 
types and intermediate forms of plant structure are already — 
fairly abundant, and the various suggestive facts revealed by a — 
study of their remains are gradually assuming a more definite 
shape. 

The genus Penetéjtes is an example of special interest among 
ancient plant types. This name was introduced by Mr. 
Caruthers in his important monograph of 1868, on the fossil 
Cycadean stems from the Secondary rocks of Britain.’ The 
excellent preservation of the species A, Grbsontanus enabled 
this observer to give a detailed account of certain reproductive 
organs, which were embedded in the armour of the persistent 
petiole bases enclosing the plant stem. ‘The affinities of this 
species have since been presented in a somewhat diferent light 
hy Solms-Laubach,* and he is led to the conelusion that the 
Cycadee are the nearest known allies of the Pennettitec, 
There are, however, important differences between the two 
groups which preclude the idea that one has heen direetly 
derived from the other. The Marquis of Saporta and varions 
other writers have contributed to the literature of Benneltites, 
and the speculations propounded as to its true pasition have 
been numerous enough. 

We are indebred to the careful researches of Prof. Lignier, 
of Caen, for some recent additions to our knowledge of this 
genus, and his exhaustive monograph carries us a step further 
towards the solution of the Bennettites problem.? — The 
specimen which forms the subject of lignier’s work was found 
hy Moricre, in 1865, in the Oxfordian beds af Vaches-Noires | 
two years later the fossil was deseribed by its discoverer as part 
of atrue Cyeadean plant. In 18S, Saporta and Marion re- 
ferred this Oxfordian fruit to the genus Jl t/hamsonta: and sube 
sequent writers have assigned the fossil to various positions in 
the plant kingdom. 

The specimen of Bennettites Morievet (Sap. and Mar.) des 
serihed hy Lignier is ovoid inform, and has a length of §5 mm., 
with a breadth of 35 mm. At the base a fractured surface reveals 
the existence of a slightly convex receptacle, from which is” 
given off a compact cluster of lonz peduncles, each of which 
hears at its apex ao oval seed. The seed-hearing peduncles 
are surrounded by several iovelucral bracts clasely applied to 
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the surface of the fruit. Unfortunately the fruit is isolated, and 
affords no elue as to the nature of the organ to which it was 
originally attached. Numerous thin lamell occur in associa- 
tion with the seminiferous peduncles; to these Lignier has 
applied the term interseminal scales. Theseeds are arranged 
side by side close to the upper surface of the mass of peduneles 
and interseminal scales; the latter pass between and beyond 
the seeds, and their swollen distal ends form a protective 
covering to the blunt hemispherical apex of the fruit. In 
surface view, the upper part of the specimen appears to be 
made up of a large number of small projecting areas with 
polygonal bases and rounded summits. Here and there the 
projections arrange themselves in the form of rosettes round a 
smal] central cavity, marking the position of a seed. 

/nvolucral Bracts.—Some important facts have been brought 
to light as the result of a detailed histological examination of 
these structures by means of a series of transverse sections. In 
section each bract has the form of an isosceles triangle with the 
base directed towards the surface of the fruit. The excellent 
preservation of the tissues affords indisputable evidence of the 
existence of stomata and numerous lamellar epidermal out- 
growths, similar to certain structures described by Carruthers in 
# Gibsontanus, The most interesting part, perhaps, of 
Lignier’s account of the bract tissue, is the inference he draws 
from an examination of the course and struclure of the several 
vascular strands traversing each bract. It would seem that the 
vascular bundles are far from their termination, and that the 
involucral bracts as shown in the specimen are merely the 
petiolar portions of leaf-struetures, of which the pinnate or 
tlabellate laminz have not been preserved. Imme'liately 
underneath one of the sealy hairs of an involucral bract a 
section has cut through what is apparently a lIenticel ; in this 
case, suggests Lignier, lenticel development has probably taken 
place as the result of irritaticn consequent on the fall or decay 
of a hair. 

Sced-bearing Peduneles.—The main portion of the fruit itself 
is made up of well-developed peduneles having a length of 
30-45 mm., and a diameter of 1°5 mm. Each pedunele con- 
sists of fundamental tissue traversed by a single axial bundle, 
and surrounding the whole there is a very characteristic 
epidermal laver, which is gradually replaced towards the upver 
part of the fruit by a ‘‘tubular envelope ’ of variable thick- 
ness. This change is probably the result of the elongation of 
the peduncles, and of the epidermal cells which increased 
in length without undergoing transverse division, and thus 
became transformed into tubular elements. A similar alteration 
of epidermal cells oceurs in 4 Grésontanzs, but in that species 
its true nature was apparently not recognised by Carruthers 
and Solms-Lanbach. 

Seeds. —Each peduncle terminates directly in an orthotropous 
seed witha single integument ; the seeds are elliptical below, and 
assume a tetragonal or pentagonal form towards theirapices. In 
the neighbourhood of the seeds, the tubular envelope of the 
peduneles is reduced in size, and becomes differentiated into a 
small tubular, and a folded layer of cells. The former is pro- 
longed to the apex of the seed ; the latter retains its special 
character in the lower half, but towards the upper half of the 
seed its cells become radially clongated, and give place to 
a tissue described as the ‘‘assise rayonnante.” Passing up to 
the micropylar canal the two layers undergo a further modifica- 
tion; the tubular envelope has now assumed the ’/e of an 
ordinary epidermis, and the ‘‘assise rayonnante” passes into a 
simple sub-epidermal layer of cells. The inner face of the 
micropyle consists of narrow and radially elongated elements, 
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which become isodiametric as we pass down to the pollen- | 


chamber, ‘The fundamental tissue of the sced-coat ts divided 
into an external fleshy and an internal fibrous portion. In de- 
seribing the cells of the fleshy part of the integument, Lignier 
points out that the thin cell walls show here and there numerous 
tine pits, and the cell cavity contains a dark substance which 
may possibly represent the remains of protoplasmic and other 
cell contents. In some cases the contracted protoplasm (x?) 
shows slender prolongations which appear t» correspond to the 
pits in the cell wa'l; these are interpreted as strands which 
originally traversed the cellulose walls, and connected cell with 
cell. It is perhaps questionable how far the tissues of fossil 
plants will stand the strain of the minute descriptions which 
eharacterise the work of some French writers ; but if proto- 
plasmic continuity can be thus partially demonstrated in a fossil 
seed, it suggests possibilities beyond the wildest dreams of palzeo- 
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botanical histolugists! The greater part of the nucellus is oc- 
cupied hy a large embryo with two cotyledons. On the whole, 
the general disposition of the pedunelcs and seeds is the same 
asin 3. Gibsonianss, but various differences in detail sufficiently 
establish a specifie difference. 

Lnterseminal Scales.—These may be compared to the scales 
in a pine cone; they are associated with the seminiferous 
peduncles, but extend heyond them, and form a continuous pro- 
tective layer at the exposed surface of the fruit. External to 
the interseminal scales there are the so-called superficial seales, 
which have a fairly definile structure, and are not ta be con- 
founded with the external involneral bracts. 

The above imperfect ‘stm’ conveys but a poor idea of the 
thorough and careful treatment of the fossil at the hands of 
Prof. Lignier. 

In his concluding remarks as to the nature of A. Mortere?, 
the author of the monograph expresses himself somewhat as 
follows :—Regarding the supporting trunk as an axis of the 
first order, the fruit- bearing axis is of the second order, and has 
its apex contracted in the form of a convex receptacle; the 
leaves below the receptacle are transformed inte involucral 
bracts, the leaves inserted on the receptacle itself have become 
interseminal scales, and the seed-bearing peduncles are fertile 
leaves belonging to unileaved shoots of the third order. 

The inflorescence of Bennettrtes is clearly distinguished from 
that of the Cycads in the following points :—(1) Ovules are 
terminal and erect ; (2) each fertile bud is of a higher order 
and much reduced ; (3) the inflorescence is compound, formed 
by the grouping together of several fertile shoots, with a sup- 
porting branch and its leaves, &e. ‘‘ The Bemnettitee are there- 
fore posterior to the Cyeadar, at least as regards the repro- 
ductive structures.” 

On the other hand, the inflorescence of Aenmettites presents 
many points of agreement with the Conrfenz ; e.g. in its com- 
pound nature, small seeds, unileaved fertile shoots with erect 
ovules, &c. The points of difference hetween Aenzettites and 
the Conifere include (1) larger number of sterile leaves asso- 
ciated with the single-leaved buds; (2) the position of the 
fertile shoots, which is not perhaps strictly axillary, &e. 
Summing up the whole matter, Lignier says :—‘‘I regard the 
PBennettitee as a family whieh has been derived with the Cycads 
from common ancestors, but not from the Cyeads themselves. 
Of these common ancestors the two families have preserved the 
form of the trunk, the structure of certain tissues (large vith, 
gum canals, diploxyloid leaf-traces, and sclerenchymatous 
mesophyll), the foliar origin of the ovule, &c. But whilst the 
Cycads have retained a grouping of carpophylls on a single 
axis, and have acquired special charaeters, such as the ecm- 
plication of the leaf-trace and the lateral position of the ovules : 
the Aennettitee have retained the simple leaf-trace and have 
acquired a terminal position of the ovules, the reduction of the 
fertile axes to a single corpophyll, the grouping of these fertile 
reduced axes, and the modification of the neighbouring leaves 
as the result of frécurrence sexuelle.’ Perhaps the future 
will bring to light a greater affinity than is at present suspected 
between the Aevnettitec and certain fossils referred to the 
Cordaiter,” A.C, SEWARD. 


Science Teaching in St. Mary’s Hospital Medical 


School. 


My attention has just been called to an article in the 
issue of NATURE of September 20, headed ‘Science in the 
Medical Schools." This article professes to demonstrate by 
means of a table, compiled from lists given in the students’ 
number of the Zavce/, the extent to which instruction in science 
subjects net purely medical is provided in the medical schools. 
According to this table, no instruction is provided in biology or 
zoology, botany, physics, practical physies, bacteriology, and 
hygiene, or public health, in this medical school. If you will 
refer to the prospectus of the medical school, which | forward 
with this letter, you will find that very complete courses of in- 
struction are given in all those subjects here, and that the 
instruction includes lectures, classes, demonstrations, and 
laboratory work in all the subjects. 


1 Ja explanation of this term Lignier adds ‘—"‘ Je designe sousle nom de 
précurrence sexucdle le phénomine par lequel certains organes sait porters 
de la glande sexuce soit voisins de celle-ci et formes antéricurement 1 elle, 
sont peu A peu englobés dans Vappareil sexuel i mesure que celui-cise coni- 
plique dans ta génealogie des plantes. La préeurrence sexuelle ainsi 
comprise se rencontre partout dans le r-gne vegetal.” 
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T cannot help thinking, that before publishing such an 
article, it would hive been but in accordance with common 
accuracy and equity if you had verified the list of subjects 
taught in this medical school, by reference either to the 
prospectus or to one of the officials, who would have been 
pleased to give you all necessary information. The list relating 
to St. Mary's Medical School, in the number of the Lancet from 
which you prepare your table, teems with inaccuracies and 
omissions. 
schol, nor is it submitted for revision or correction to any 
official of the school. The statement in your article, that ‘* the 
table docs not pretend to be complete,” is one that I cordially 
endorse ; but the subsequent statement, that ‘Tit will serve to 
show the kind of science subjects on which lectures are given to 
medical students,” is one that, as regards the teaching at St. 
Mary's Medical school, is both misleading and untrue. 

My colleagues concerned in the management of this school 
feel with me that such a reference to our science teaching in a 
paper of such wide circulation as that of NATURE, is calculated 
to be most damaging to the interests of our medical school, 
which we have used every endeavour, and spared no expense, to 
ren ler efficient from the educational point of view. We there- 
fore trust that you will publish this letter in full, and that you 
will take the earliest opportunity of correcting the erroneous 
statement in connection with the science teaching here that ap- 
pears in your issue of September 20 last. 

ARTHUR P. Lurr. 


[The students’ number of the Lavcef contains lists of the 
‘classes, lecturers, and fees” at the medical schools of Great 
Britain, for the session 1894-95. We assumed that these lists 
were fairly complete, and the table referred to by Dr. Luff was 
prepared from them. Jt occurred to us that our contemporary 
may have omitted some courses inadvertently, and this led us to 
state distinctly that ‘'the table does not pretend to be com- 
olete,” and, later on, ‘‘ courses of lectures on bacteriology are 
advertised to take place at nine medical schools, but it must not 
ve supposed that they are the only schools having facilities for 
carrying on this work.” The table served its purpose of 
showing the kind of sciences taught in medical schools in 
addition to the usual professional subjects. It was not intended 
to be used as a criterion of the efficiency of the schools indi- 
vidually. —Ep. NATURE. ] 


Gohna Lake. 


THE notices in NATURE (August jo, p. 428, and September 
20, p. 501), on the overflow of the lake dammed up by a land- 
slip at Gohna, in the Kumaun Ilimalayas, leave the impression 
that the dam burst and the lake was completely drained. ‘This 
is incorrect. ‘Ihe accompanying extract shows that Mr. 
VJolland’s forecast, an atstract of which, with illustrations, 
appeared In NATURE, July 5, was singularly accurate. The 
whole occurrence is of remarkable geological interest, and it 
is important the correct facts should be known. 

W. T. BLANFORD. 

Weyhurn, near Godalming, October 9. 


Mr. Michie Smith, the Madras Astronomer, referring to the 
Gohna Lake, writes to the sVadras JJatl:—'t My excuse 
for writing to you again on this subject is that IT have now 
received trustworthy information regarding the present state of 
the lake, which makes it possiole to compare Mr. Molland’s 
forecast with what has actually taken place. Ia Mr. Molland’s 
official report, he laid stress on three main paints, (1) That 
the dam would not yield until the water overflowed it, ‘This, 
as is aimitted, was correct. (2) That the water would overflow 
the barner about the middle of August. This was the result of 
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worthy report from Gohna, a lake has been left which 13 over 3 
miles long and 400 feet deep, and so far as it is possible to judge 
it will have the permanence predicted for it. 1 hold no brief 
for Mr. Holland, but itseems to me that his predictions, founded 
on careful) research and accurate reasoning, have been fulfilled 
to a most remarkable degree, and that he has fully justified the 


| confidence placed in him by the authorities.” 


Ic is not a list issued with any authority from this | 


a very intricate calculation, the data for which were obtained | 


with great difficulty ; yet, as we now know, this estimate was 
within ten days of the actual time, and on the sale side. Bath 
these points were of much practical importance for the purpose 


of making arrangements in the valley below, an} Government | 


acceptiny the conclusions allowed traffic to continue in the 
valley for 160 miles till \ugust 15. (3) Mr. Volland held that 
it was prolable that ‘there will be preserved above a lake 3} 
miles long and 1{ miles wide, whose destruction by gradual 
crovion of the dam and silting up of the basin, though a matter 
of time geologically considered short, will be sufticiently slow 
for what historically may be called a permanent lake.’ Now, 
what are the facts of the case? .\ccording to the latest trust. 
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Instinctive Attitudes. 


Dr. Livixncstoxe makes this interesting observation: 
‘*Manyuema children do not creep, as European children do, 
on their knees, but begin by putting forward one foot and using 
oneknee. Generally a Manyuema child uses both feet and both 
hands, but never both knees. One Arab child did the same; 
he never crept, but got up on both feet, holding on till he could 
walk.” (‘* Last Journals,” p. 351.) The last instance sug- 


| gests arboreal survival, the Manyuema style being pure planu- 


grade, but rarely seen in civilised life. Creeping of infants as 
instinctive activity certainly throws light on human evolution, 
and it may be that racial differences will be revealed by investi- 
gation. It would also be interesting to inquire how far idiosyn+ 
crasy in walking is connected with peculiarity in creeping. 
Swinging the arms seems quadrupedal survival. Looking down 
from a high building on people walking below, their move- 
ments thus projected on a plane are strikingly suggestive of a 
quadruped, and the professional pedestrian who makes the 
utmost use of arm-swinging to accelerate gait suggests the rapid 
shuffle of a bear. 

Again, the various attitudes instinctively assumed by persons 
for sleep are significant for the evolutionist. 1 know those who 
naturally dispose themselves flat on the stomach, with the limbs 
placed much like a dog asleep. 

So far as habits of creeping, walking, and sleeping have not 
bsen taught, but are purely instinctive, they throw light on the 
history of man, It is very desirable that travellers and resi- 
dents in all countries secure photographs of these attitudes, and 
deposit them with anthropological societies, where they would 
be of great use to the investigator. Hiram M. STANLEY. 

Lake Forest University, October 3. 


The Tetrahedral Carbon Atom. 


Ix the letter which he has addressed to you on this subject, 
it seems to me that Dr. Turpin has not succeeded in justifying 
his position, Whether your reviewer is or is not acquainted 
with all that has been written on the subject, is not a matter of 
great importance, though reference to the /receedings of the 
Birmingham Ihilosophical Society (vii. part ii, p. 264) will be 
sufficient to show that the views of Wislicenus and Wunderlich 
have not been overlooked. The question is whether the writer 
of a text-book bearing on its title-page the word ‘* Elementary,” 
is justified in presenting without preface, and almos: without 
explanation, a bald statement such as that complained of, which 
represents not the deliberate conclusions of the majority, or 
even of a considerable body of chemists, but speculations still 
in the earliest stage of evolution, (\Wislicenus himself says, in 
refercnce to his own views, ‘‘Ich lege ihnen keineswegs den 
Werth einer wissenschaftlichen Uebeizeugung bei und mochte 
nicht auf ihnen ‘Sestgenagelt’ werden.” Aer. xxi. 584.) 1 
hope and believe that this sort of thing is not commonly tavght 
to beginners in organic chemistry, and it may be as well tor 
Dr, Turpin and his pupils to note that tetrahedral carbon is not 
relerred to in any way in the syllabus of the first stage of 
organic chemistry in the Directory of the Science and Art 
Department. Mi Nona 


" Abstract Geometry.” 


| see ynur reviewer of Vrof. Veronese’s book on ‘' Abstract 
Geometry" says: ** \pparently this method” (that of pure 
geometry, free from axes, algebraic processes, &c.) ‘thas not 
previously been applied tu the discussion of space ot more than 
three dimensions.” Wall you allaw me to point out to him 
that thisis a mistake ? Vhe case of four dimensions is discussed, 
and a general method indicated, in my ‘ Foundations of 
Geometry,” which was reviewed in your issue of April 6, 1891 
‘vol. shi, p. 554). I have not yet read Prof. Veronese’s 
book, but from your review | gather he treats the subject 
rather differently. Epwarp T. DIXON. 

Cambridge, September 28. 
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DHE DOCTRINE OF DISCONTINGITY OF 

FLUID MOTION, IN CONNECTION IWITH 

WERE SISTANCE AGAINST A SOLID 
MOVING THROUGH A FLUIDS 

WW 

$ 25. ASS. decisive demonstration that the 

doctrine of discontinuity is very far from 

an approximation to the truth, is afforded, in an exceed- 

ingly interesting and instructive manner, by Dines’ obser- 

vations of the pressures on the two sides of adisk held at 
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right angles toa relative wind of Gostatute miles per hour 
(88 ft. per sec.), produced by carrying it round at the end 
of the revolving arm of his machine. The observations 
were described in a communication to the Royal Meteoro- 
logical Society in May 1890. In his paper of June of 
the same year, in the Royal Society Proceedings already 
referred to, he states the results, which are, that at the 
middle of the front side an augmentation of pressure, 
and at the middle of the rear side a diminution of pres- 
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it at the rate of 88 feet per second. The latter shows 
that there is a “suction” at the centre of the rear side 
very nearly equal to halfthe augmentation of pressure on 
the front ; instead of there being neither suction nor 
augmented pressure as taught in the doctrine of dis- 
continuity ! 

§ 26, The accompanying diagrams “2, 3, 4. 5) represent 
several illustrations of the doctrine of discontinuity in the 
motion of an inviscid fluid, less attractive to writers on 
mathematical hydrokineticsthan thatrepresented in Fig.t, 
(whether as it stands, or varied to suit oblique incidence, 
because each is instantly soluble without 
mathematical analysis, and they do not, 
like it in the two-dimensional case, con- 
stitute illustrations of the beautiful mathe- 
matical method for finding surfaces of 
constant fluid velocity in prolongation of 
given surfaces along which the velocity 
is not constant, originated by Helm- 
holtz,! developed in a mathematically 
most interesting manner by Kirchoff,? 
and yalidly applied to the theory of the 
“vena contracta” by Rayleigh.* 

§$ 27. A cylindric jet (not necessarily 
of circular cross-section) issuing froma 
tube with sharp edge, into a very large 
volume of fluid of the same density as 
that of the jet, is represented in Fig. 2. 
This case was carefully considered by 
Helmholtz,! both for the ideal inviscid 
incompressible fluid and for real water 
or real air. He gave good reason for 
believing that, with real water or real 
air, and at distances from the mouth as 
great as several times the diameter of 
the tube (or the least diameter, if it 
is not of circular cross section) the surrounding fluid is 
nearly at rest, and the jet is but little disturbed from 
the kind of motion it had in passing out of the tube : and 
therefore that the eftlux is nearly the same as, other 
circumstances the same, it would be if the atmosphere 
into which the jet is discharged were inertia-less. This 
conclusion, which is of great importance in practical 
hydraulics, has been confirmed by careful experiments 
made eight years ago in the physical laboratory of the 
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sure, measured respectively by 1°$2 Zand ‘89 ¢ of water, 
were found. These correspond to heads of air, of density 
1 Sco of that of water, equal respectively to 121} and 
59} feet. The former is in almost exact accordance with 
rigorous mathematical theory for an inviscid incompres- 
sible fluid ; which gives 88° 64-4, or t22) feet for the 
depth corresponding to the pressure at the water-shed 
point or points, of a solid of any shape moving through 


1 Continued from page 575. 
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University of Glastow by two young officers of the 
«American Navy, Mr. Capps and the late Mr. Hewes. 
] believe it has been tested and contirmed by other 
experimenters. 

$28. The very simplest application of the doctrine of 
discontinuity to the theory of the resistance of tluids to 


1° Wissenschaftliche Abhandlungen,’’ vol. 1. p 
= '*Vorlesungen tiber Mathematische Physik,’ 
#%* Notes on Hydrofynamics,” PA Mag. 
4 Wiss. Abh., vol. i. pp. 152-157- 
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solids moving through them, is represented in Fig. 3, 
and the result is no resistance at all! Surely this case, 
requiring no calculation, might have been a warning of 
the extreme wrongness of the doctrine in connection with 
resistance of fuids against solids maving through them, 
The nullity of the resistance in the case represented by 
Fig. 3 according to the assumption of a wake of “ dead 
water ‘having the same pressure, I, as the distant and 
near water flowing uniformly in parallel lines, follows 
immediately from an easily proved theorem which } 
stated in the combined meeting of Sections A and G in 
Oxford last .\ugust. to the effect that the longitudinal 
component of the pressure on each of the ends, FE, 1, in 
Figs. 3, 4, 3, whatever their shapes, and whether “bow” 
or “stern” provided only that it ends tangentially in a 
cylindric * mid-body” lang in comparison with the 
greatest transverse diameter of the solid, is equal to IA, 
where .\ is the area of the cross-section of the cylindric 
part of the solid. 

$29. Figs. 4 and 5 represent two varieties of a case 
wholly free from the inconceivable endlessness of Fig. 1, 
and carefully chosen as thoroughly defensible by holders 
of the doctrine of discontinuity if it has any defensibility 
at all. | venture to leave it with them for their 
consideration. KELVIN. 
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* TOHEOPHRASTUS VON HOHENHEIM was 

adjudged by most eminent physicians to be a man 
of genius, indeed of superlative genius. .. . By others, 
who refused to follow him, he was thought to be less de- 
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serving than the cooks, the bellows-blowers, and the | 


charcoal-burners.”” Thus spoke Lukas Gernler, Rector 
of the University of Basel, in 1660, Haser, in his 
** History of Medicine,” says: ‘‘ Probably no physician 
has grasped his life's task with a purer enthusiasm, or 
devoted himself more faithfully to it, or more fully main- 
tained the moral worthiness ot his calling, than did the 
veformer of Einsiedeln.” And of this same reformer, 
Zimmermann, who was physician to Frederick the Great, 
wrote: * He lived like a pig, looked like a drover, faund 
his greatest enjoyment in the company of the most dissn- 
lute and lowest rabble, and throughout his glorious life 
he was generally drunk.” 

As with these, so with others who have tried to form 
in estimate of the character of Paracelsus. Some praise 
him inordinately ; others as inordinately abuse him. It 
15 only men of power and character who are thus extolled 
and thus abused. You may neglect an ordinary man ; 
you must either praise much, or anathematise more, a 
great man. 

Even as regards the name of the “reformer of Einsie- 
deln” there are civeryencies of opinion. Kahlbaum, in 
the pamphlet cited belaw, says that he never called, or 

igned, himself by the sounding name that was given him 
by some of his followers, who thought to awe the 
common people by styling their master ‘ Philippus 
Aureolis Theophrastus Paracelsus VLombastus ab 
Hohenheim.” lor himself, Theophrast von Hohenheim 
Was sutr"ient. On one occasion, says Kahlbaum, he 
nsed the name Aurcolus, to distinguish himself fram 
Theophrattus a disciple of Aristotle. The father af 
Paricelfus was a natural son af a member of the noble 
family of the Bombasts of Hohenheim, and he adopted 
their némeas hisown. In accordance with a fashion of 
the times, the name von Hohenheim was paraphrased 


inte the chissical tongues. /arvtce/sus, which may per- 

' She sat os Pororlue ein Vortrag gchalten au thren Thro- 
p tev Ht cana? December cam Bernoullianum 71 Easel.’ 
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haps be rendered as “belonging to a lofty place,” see: 
to be a kind of Gracco-Latin form of von Hohenheim, 
family name of Theophrastus. As von Hohenheim 

came Paracelsus, so Lieber became Eras/us,and Sch 


mann emerged trom the baptismal font as .Veander. 

Paracelsus was born at Ejinsiedeln, in the canton 
Schwyz, towards the end of the year 1493. He y 
educated for a time by his father, then by the monks ¢ 
a convent in the valley of Savon, and then in th 
University of Basel. After leaving the Universi 
Paracelsus studied under Johannes Trithemius, Abbo 
of Sponheim, and then under Siegmund Fiiger, a rich 
nobleman at Schwaz inthe Tyrol. Both Trithemius and 
Fiiger were celebrated adepts and students of occultism 
and from them Paracelsus may bave imbibed the doctriaiil 
which he afterwards developed. Paracelsus was a great 
wanderer: he visited Tubingen, Heidelberg, Ingoldstad 
Vienna, Leipzig, Cologne, Toulouse, Paris, Salerno, and 
many other towns ; he probably also spent same time in 
the East, and he is said to have received the stone of 
wisdom from an adept at Constantinople. Wherever he 
went he always eagerly saught fresh knowledge. 

In 1527 he delivered lectures in the University of Basel 
with the sanction of the Rector. Paracelsus attempted 
to institute a method of testing the apothecaries of the 
town as to their knowledge of the business of making 
drugs and determining the purity of the materials they dis- 
pensed. He spoke scornfully of the decoctions, tinctures, 
extracts, and syrups that the apothecaries delighted ta 
prepare, calling them all “soup-messes” (Suppenwust), 
Of course the dealers in decoctions were up in arm 
against the man who attacked their trade. Paracelsus 
also roused the physicians. Hetaught that they should 
go to nature, and not to books, for their knowledge ; he 
rebelled against the doctrine that was then held by almast 
every medical man, “the truth is to be found only in the 
ancients.” He boasted that for ten years he had nol 
opened a single book written by a follower of Galen, ang 
he spoke of the Galenists as men who tried to hide the 
folly under red cloaks ; and, worst of all, he delivered his 
lectures in German. he physicians and apothecaries of 
Basel could not stand these things. Paracelsus wa 
abused not only publicly, but also in anonymous pam 
phlets ; it is said that one of these productions was found 
on a Sunday morning affixed ta the door of the Minster, 
with the superscription, ‘ The Shade of Galen to Theo- 
phrastus, better called Kakophrastus.”” Of the attacks 
made on him Paracelsus exclaimed, ‘‘ These vil 
tibaldries would raise the ire of a turtle-dove.” Matters 
came to a head when a Canon of St. Clara, who had been 
cured by three laudanum pills, refused to pay Paracelsu 
the too florins he had promised, and sent six florins 
instead. [Paracelsus sued the Canon for the money, but 
the court dismissed his suit. In his indignation Para- 
celsus seems to have put himself into the wrong ; hearing 
that the magistrates had resolved to arrest him, on the 
advice of his friends he fled from Basel in 1528. After 
wandering about over a great part of Kurape, l’aracels 
found a resting-place at Salzburg, under the protection 
the Archbishop Ernest. [ut he did not live long to” 
enjoy the repose that had come at last. He died on 
September 24, 1541, after a short illness, in his forty- 
eighth year. 

It is not possible ta form a just estimate cither of the 
character or the work of Paracelsus. ‘The evidence 1s 
not sufficient, nor sufficiently trustworthy. Nevertheless 
we can draw some kind of picture of the man, and we 
are able to trace, in a hesitating way, the effects of his 
labours and his teaching on the progress of science. The 
pamphlet by Kahlbaum is concerned with dates, and the 
outward paraphernalia of the life of ‘Theophrastus. 
Kopp gives a short account of the work of Paracelsus 1m 
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chemistry, pharmacy, and medical chemistry. The 
essential doctrines inculcated by the cosmogonist of 
WJohenheim are put into the language of modern mys- 
ticism by Hartmann, in his “ Life of Philippus Theo- 
phrastus, Bombast of Hohenheim, known by thename of 
Paracelsus ; and the substance of his teachings,” pub- 
lished in 1887. <A collection of the works of Paracelsus 
was made by Dr. Ic. Schubert; that author, and also 
Dr. Karl Sudhoff, have thrown much light on the history 
of Paracelsus. A pamphlet entitled ‘“ Theophrastus 
Paracelsus, Eine Writische Studie,’ was published by 
F. Mook in 1876; and a criticism of this critique, by 
Prof. Ferguson, of Glasgow University, appeared in 
1877 with the title “ Bibliographia Paracelsica.” 

The difficulty of estimating justly the influence of 
Theophrastus von Hohenheim on his age is enhanced 
by the fact that the greater part of the writings that go 
under. his name was compiled after his death by his 
followers, from fragmentary manuscripts left by their 
master. Hartmann gives a list of the works attributed 
to Paracelsus in the edition published by Huser, at the 
request of the Prince Archbishop of Cologne, in the 
years 1589-90. The list contains the names of fifty 
works on medicine, seven on alchemy, nine on ..atural 
history and philosophy, twenty-six on magic, and 
fourteen on varicus other subjects. In 1893, Prof. 
Ferguson printed (privately) a very complete anno- 
tated catalogue of the different editions of the works 
of Paracelsus. 

The preparation of an inflammable gas by the action 
of oil of vitriol on iron filings is usually attributed to 
Paracelsus. He also examined the differences between 
metals and substances that are like metals, and he 
asserted ductility to be the characteristic property of all 
true metals. The differences between the vitriols and 
the alums were referred by Paracelsus to the presence in 
the former of metals, and in the latter of earths. He 
introduced into medicine many new and potent drugs, 
notably landanum ; and he constantly sought to deter- 
mine the medicinal effects of the chemical substances 
that he worked with. Paracelsus was the first to make 
medicinal use of preparations of mercury, lead, and iron. 
He held that substances that were poisonous when 
administered in quantity might have healing properties 
when given in smaller doses and under proper conditions. 
In his endeavour to obtain definite substances, freed from 
admixture with extraneous and unnecessary, or perhaps 
hurtful, materials, he made tinctures and essences of 
various plants, and used these in place of the sweetened 
decoctions of the entire plants that were gencrally 
eniployed at that time. Paracelsus asserted that the aim 
of chemistry should be not to make gold, but to produce 
healing medicines. Medicine was for hima branch of 
chemistry. He insisted that apothecaries ought to be 
acquainted with the chemical characters of the drugs they 
compounded, and that only by a knowledge of chemical 
reactions could the physician restore to the perturbed 
ied of his patients that chemical equilibrium which is 
health. 


it is evident that a nan who held and practised such | 


views as these could not pay much respect to the 
physicians of his own time, whose highest ideal was to do 
what Galen had done, and to administer this or that 
drug because Avicenna laid it down, on such or such a 
page, that the drug ought to be administered. What 
the authorities of the schools were to his contemporaries, 
nature was to Paracelsus: the supreme court of appeal. 
Surrounded by prejudices, separated from nature by the 
thick veils that medieval philosophy had drawn over 
men’s eyes, bound by the formulas of his age—as we are 
bound by those of our age—Paracelsus nevertheless knew 
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that the sun was shining on the other side of the mist, | 


and that could he and others break through they would 
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find the light. We can surely sympathise with his 
struggle. We may perhaps even recognise the essential 
rightness of the daring claim of the man who felt that 
the vision of nature could a’one give understanding :— 
“ After me, you, Avicenna, Galen, Rhasis, Montagnana, 
and the others. You after me, not I after you. You of 
Paris, you of Montpellier, you of Swabia, of Meissen, and 
Vienna ; you who come from the countries along the 
Danube and the Rhine ; and you, too, from the islands of 
the Ocean. Follow me. It is not for me to follow you, 
for mine is the monarchy.’ 

But while we admire the audacity of the man, and even 
adinit the force of his claim, we know that one who at- 
tacked the citadel of nature in this mood would dash 
himself to pieces before the outworks were carried. Yet 
he might make a breach through which a way for others 
should lie open. And Paracelsus succeeded in this; we 
are entering nature’s strongholds by some of the ways he 
helped to open. With few appliances, with no accurate 
knowledge, with no help from the work of others, without 
polished and sharpened weapons, and without the skill 
that comes from long handling instruments of precision, 
what could Paracelsus effect in his struggle to wrest her 
secrets from nature? Of necessity, he grew weary of the 
task, and tried to construct a universe which should be 
simpler than that most complex order which refused to 
yield to his analysis. 

The struggle is so arduous, nature is so Infinitely com 
plex, men are so easily led astray, that the giants alone 
keep to the quest, and they only go always forward to the 
goal. The syren-songs of the miracle-men are very 
soothing, and few escape. It is so pleasant to lie still 
and dream ; it is so hard to get up and act. In the time 
of Paracelsus the air was filled with the soporific mur- 
miurings of industrious human bees. They were all busy 
secreting the wax of philosophising, that with it they 
might construct symmetric cells to be filled with the 
syrup of their own wisdom. Paracelsus, too, was obliged 
to become a wax-gatherer and a universe-maker. Anda 
very remarkable universe he produced. The facts of 
nature that he sought were found so slowly that, in his 
impatience, he supposed the aim of science was to pro- 
duce a completed scheme of things; and such a scheme 
he set himself to construct. 

lt would be out of place here to attempt more than the 
briefest sketch of the outlines of the Paracelsian concep- 
tion of the order of nature. Paracelsus was essentially of 
the order of mystics. He would have adopted with 
enthusiasm the words of Blake; “‘l assert for myself that 
I do not behold the outward creation, and that to me it 
is a hindrance, and not action. ‘What,’ it will be ex- 
claimed, ‘when the sun rises do you not see a round 
disc of fire somewhat like a guinea?’ Oh, no! no! 1] 
see an innumerable company of the heavenly host crying 
‘Holy, holy, holy, is the Lord God.\lmighty. 1 question 
not my corporeal eye any more than I would question a 
window concerning a sight. 1 look through it, and not 
with it.” Paracelsus insisted on the unity of all things ; 
he taught that in everything in nature there is an inner 
and essential principle, which is itself a part of the 
universal life. There was for him an absolute and 
attainable knowledge; and although he admitted that 
much is to be learned from external nature, he taught 
that this real knowledge must be discovered by each 
man in himself. ‘‘ Each man has . . . all the wisdom and 
power of the world in himself; he possesses one kind of 
knowledge as much as another, and he who does not find 
that which is in him cannot truly say that he does 
not possess it, but only that he was not capable of 
successfully seeking for it.” Chemistry was regarded 
by Paracelsus as a spiritual art; an art that deals with 
the spiritual principles of things. l-verything 1n nature 
was thought of by him as having a threefold character, 
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as consisting of “a boly and a soul held together by 
the spirit, which is the cause and the law.” “* To grasp 
the invisible elements, to attract them by their material 
correspondences, to control, purify, and transform them 
by the living power of the spirit—this is true alchemy.” 
The pure, invisible. intangible, universal elements con- 
stituted the highest of the three orders of things; the 
second order was composed of ‘‘ elements that are com- 
pounded, changeable, and impure, yet may by art be 
reduced to their pure simplicity”; and the third order 
contained the “twice compounded elements” which 
served as vehicles for drawing down the pure ethereal 
elements and fixing them in the substances of the second 
order. The laboratory was the place for learning the 
properties of the things of the second order; “ for from 
these proceed the bindings, loosings,and transmutations 
of allthings.” Paracelsus speaks of the three substances 
of which all things are composed ; these three things are 
“sulphur, mercury, and salt”; but he adds, “‘they are 
acted on by a fourth principle which is life.” “These 
three substances,” he says, “ are not seen with the physical 
eye... . If you take the three invisible substances, and 
add the power of life, you will have three invisible sub- 
stances ina visible form. . .. They are hidden by life, 
and joined together by life. . .. All things are hidden 
in them in the same sense that a pear is hidden ina 
pear tree and grapes ina vine. ... A gardener knows 
that a vine will produce no pears. and a pear-tree no 
grapes” 

I think it is possible from these extracts to construct, 
in a general way, the non-natural scheme of natnie that 
was upheld by Paracelsus. A great deal may be said in 
its favour, if only we agree to construct the nature that 
is to be explained from our own consciousness with closed 
eyes. Thi» certainly may be asserted in favour of the so- 
called spiritual science of Paracelsus and the mystics of 
his school, that their method is infinitely easier than the 
method of natural science, or, asit isealled by the modern 
Paracelsians, inaterialistic and sceptical science. What- 
ever judgment may be pas-ed on natural science when it 
is contrasted with supernatural mysticism, it is at any 
rate ludicrously erroneous to say that the former is proud, 
dogmatie, and conceited, while the latter is humble, 
suggestive, and reacly to learn. The answer to the con- 
ception of the universe that Paracelsus framed is to he 
found in the history of science, and in the history of 
humanity, since the Middle Ages. 

But however radically a modern naturalist may differ 
from the medieval alchemist, he must recognise the 
great debt which those who to-day seek the knowledge 
of natural laws owe to the man of the sixteenth century 
who boldly declared against authority, and besought his 
followers to gn to nature, who insisted on the tnter- 
dependence of the vanous branches of natural knowledge, 
who taught the essential unity of the forms of matter and 
of the forms of energy, and who, by his discoveries in 
medicine, helped forward the blessed work of alle- 
viating the miseries and soothing the sorrows of human 
beings. Whatever else he was, Paracelsus was certainly a 
true man; he hved earnestly ; he was not regardful of 
the conventionulities of life ; he received blows, and he 
returned them; he suffered much, and he bore his 
troubles on the whole with patience and some nobility. 
With his own words we may leave him:—“ Fave no 
care of my misery reader; let me hear my burden my- 
self. I have two failings: my poverty, and my piety. 
My poverty was thrown io my face by a Burgomaster 
who had perhaps only seen Doctors attired in silken robes, 
never basking in tattered rags in the sunshine. 5a it 
was decreed that | was nota Doctor. For my piety | ain 
arraigned by the parsons, for | 1m no devotee of Venus, 
nor do I at all love those who teach what they do not 
themselves practise.” M. M. Pattison Mutr, 
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ON HOLLOW PYRAIMUIDAL ICE CRYSTALS) 


I. JHE Lava Cavern of Surtshellir.—The lava cavern 

of Surtshellir forms a long subterranean channel 
—over a mile in length—in the post-glacial lava-field 
which encompasses in a vast semicircle the ice-covered 
Eyriksjokull (Iceland). The farthest recess forms a 
chamber about 30 feet high, and from its floor and ceiling 
spring ice-stalagmites and stalactites of rare beauty. 
(ingeare) 

The north-western wall is gracefully draped by a long 
curtain of icicles resembling somewhat the pipes of an 
organ. From those parts of the vault not covered by 
icicles a thousand glitterings and sparklings are seen, at 
every movement of the candle, to be retlected from ice 
crystals which stud the walls. 

The ice crystals have the form of hexagonal funnels, 
or hollow hexagonal pyramids. In size they range up to 
two inches long, with a hexagon side of half an inch. 
The triangular sides of the pyramids are built of most 
delicate steps of ice, arranged in the manner of a stair- 
case. 

The attachment is invariably by the apex, and the 
hexagonal bases turn trumpet-like towards the interior of 
the cave. (Fig. 2.) When these observations were made 
in June 1892, the temperature of the air in the cave was 
+o05°C. 

There are some minute cracks in the roof of the cave, 
through which water trickles scantily. At such places 
‘etcles are formed, but not crystals. The crystals are not 
furmed from the water percolating into the cave,but from 
the moisture contained in the air, and as such they must 
be regarded as a kind of Aoar-frost. 

1]. /foar-frost—During Christmas week 1892 an 
unusually fine hoar-frost prevailed over the North of 
Iengland. In various parts of Yorkshire, Lancashire, and 
Cheshire, we found the rime to consist almost entirely of 
hexagonal “hopper” crystals. (Fig. 3,2, 4,¢.) The basal 
hexagons varied up to about ¢ inch in diameter, and the 
majority of the crystals measured in height about twice 
the diameter. (Fig. 3, a.) Some, however, were more 
obtuse. (Fig. 3,4) The forms were often obliquely 
truncated (Fig. 3, ¢), certain faces having grown more 
rapidly than others, A spiral arrangement was noticed 
in some cases, and occasionally a double spiral re- 
sembling the helix of an Tonie capital. (Fig. 3, ¢.) 

There was a marked tendency for the simple pyramids 
to group themselves into compound forms. (Fig. 3; ef) 
The groups exhibited hexagonal outlines (Fig. 3, /), 
and the primary pyramids on the periphery were, as a 
rule, better developed than those in the interior. The 
secondary hexagons often measured more than 14 inches 
in diameter. HEven a tertiary grouping could be made 
out ina few cases. Ina few rare instances the primary 
hexagons were studded at the corners with small hexa- 
gons resembling bastions. These bastions were either 
solid or hollow. (Fig. 3, .¢.) 

lll. Crystals under Ice-Crusts —On January 3, 1894, 
we found in Cheshire, during a severe frost, similar 
hexagonal hoppers on the under-surfaces of ice-crusts 
covering hollow spaces over ruts in clayey soil, or cover- 
ing ponds where an air-space divided the ice from the 
water. No ice crystals were found on the sides and 
bottom of the ruts, and there was no trace of hoar-frast 
on adjacent objects. 

These observations suggested the idea that Aoar-/rost 
might be made at will on any cold night. We accord: 
ingly spread pieces of black cardboard and black velvet 
over yrass, and on examining these after two days of 
hard frost we found the wader-surfaces coated with an 
abundance of hollow pyramidal and other forms of ice 


1 From a paper read before the Royal Society, by Dr. Karl Grossmann 


, and Juseph Lomas, 
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crystals. No hoar-frost formed on the upper surfaces of 
the velvet or cardboard, and none existed on the grass. 
lV. Artificial Hoar-frost.—\-xperiments hid been 
planned before Christmas 1892, for the artificial produc- 
tion of hoar frost ft was thought advisable, before cnm- 
pleting our arrangements, to search for any possible 
traces of hoar-frost in the refrigerating chambers used 
for the frozen-meat trade in Liverpool. This visit ren- 
dered experiments unnecessary, as it vielded a rich har- 
vest of simple and compound forms of hollow pyramidal 
crystals. All the variations observed in natural hoar- 
frost were met with, and the details of the forms were 
registered by microphotographs taken with magnesium 
light The ice chambers were cooled down to -13 Ct 
Very large and beautiful simple hoppers were 
obtained from ships used in the frozen-meat trade. 
During the four to six weeks of transit from the River 
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crystal. At the angles of crystals there is, for a given 
area, a larger supply of material for growth than in 
the middle of a side. Beautiful skeleton crystals of 
potassium chloride can be formed by rapidly cooling 
concentrated warm solutions. First, a great number of 
micro-crystals are formed, which float about in the brine. 
Any of these may form a centre of attraction round 
which crystalline matter will aggregate. A small cube 
will form the centre, and from each solid angle a straight 
axial row of small cubes will arise.) The intervening 
parts will gradually get filled up if sufficient time is 
allowed. 

This type of skeleton crystal is evidently due to 
overgrowth. 

Quite differently formed, though with the same result, 
are the hopper crystals of sodium chloride. NaCl is 
almost equally soluble in cold and hot water. Unaffected 


Fic. 1.—Ice Stalagmites in the Lava Cavern of Surtshellir (Iceland). 


Plate to Liverpoo! the hold is cooled down to about - 5° C., 
and the enclosed air is perfectly calm. 

On the occasion of a visit to Berlin, in June 1893, the 
large cooling cellars connected with the ‘‘ Muenchener 
Brauhaus” were examined (by kind permission of 
Director Arndt), and small hopper crystals were dis- 
covered on the cooling pipes. 

V. Comparison with other Skeleton Crystals ——The 
simple hollow hexagonal pyramids of ice naturally suggest 
comparison with the well-known cubic “ hopper” crystals 
of rock salt and skeleton crystals of other substances. 

In crystal-building there is always a marked tendency 
towards excessive growth along the diagonal axes of the 


1 Our thanks are due to Mr. Ward for permission to work in the chambers 
of the Sausineoa Company, and to Mr. Lintott, through whose help we were 
enabled to exhibit some of the ice crystals at the soirée of the Royal 
Society, 
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by cooling, it will therefore crystallise out of brine most 
rapidly where the concentration becomes greatest through 
evaporation, viz. at the surface. Suppose, then, a single 
cube to be formed at the surface. Beginning to sink, 
there will be deposits of fresh cubes on the four 
upper edges of the cube in the form of a step. This goes 
on until we havea tloating hollow pyramid, apex down- 
wards. At the corners of these hoppers additional cubes 
are formed. (Compare the analogy with the hexagonal 
form, Fig. 3, g.) hese skeleton crystals are due to grow/# 
at the upper edges of floating crystals. 

A third type of hollow skeleton crystals we have in 
hoar-frost. 

When crystallisation of atmospheric vapour takes 
place in absolute freedom, we find the crystals mainly 


1 SeeA Knop. ‘ Molekularconstitution und Wachsthum der Krystalle,” 
p. 52. (Leipzig: 1367.) 
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developed in a plane perpendicular to the principal avis, 
as slat snow crystals. When, however, the atmospheric 
space is limited by a wall, first a small hexagonal disc of 
ice attaches itself to that wall. Then, as growth pro- 
ceeds, in a calm or comparatively calm medium, the 
middle portion of the dise will be in contact with air 


| 


Hollow Iiexagonal ** Hopper” Crystals of Ice found in Surtshellir. 


(Natural size.) 


Fie. 2 


robbed of its moisture, while the edges will grow out- 
wards, the rate depending on the amount of food 
material. The open ends of the funnels will point 
towards the middle of the wall-bound air-chamber or 


cavern, or away from the wall; inthe case of hoar-frost — 


the funnels will be open towards the sky. 
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This type of skeleton crystal may be termed starvation 
rystal. 
by reflections from the steps seen on the triangular 
faces of the pyramids, we were able to show that they 
consist of combinations of faces of the hexagonal prism 
wz 1’) and the basal pinacoid (Ol). 
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VEL Literature.—-In 1697, Camerarius of Tiibingen 
(* De figura nivis et pruina.” A/ise. ac. natur. Jen, 
Dec. 1697, p. 480) describes some hoar-frost on the lead 
bindings of windows as hexagonal discs, some of which 
had a central depression. 

Dr. ]. Krenner mentions, in his description of the ice 
cave of Dobschau (‘‘ A Iobsinai Jégbarlang.” Budapest, 
1874), fat hexagonal ice crystals, some depressed in the 
middle, or obtusely funnel shaped. 

In a paper entitled “Eine Krystallgrotte ’ (Groth’s 
Zettschr, fur Krystallozraphie, 1888, xiv. p. 250), C. 
A. llering mentions and illustrates fan-shaped ice 
crystals which probably are identical with thase seen by 
kKrenner, except that they are quite flat. On the upper 
surface of the fans some hexagonal hopper-shaped ice 
crystals were found. 

VIE. Conclustons.—(1) Water when changing direct 
from the gaseous into the solid state is higkly crystalline. 

(2) The tendency to erystallisation is so strong that in 
those cases where the area of supply is limited by a wall 
or other surface, skeleton crystals--hexagonal “ hoppers” 
—are formed, growing away from the wall, even under 
circumstances of excessively slow growth. 

(3) Calimness of air seems to be an essential condition 
for their formation. 

(4) From our observations there can be no doubt as to 
the identity of the ice crystals of Surtshellir, of the 
refrigerating chambers and ships in Liverpool, and of 
the cooling cellars of the Berlin breweries, with natural 
hoar-frost. 

THE GLACIAL SMSPEVM‘OT Telia ioc 

(OLS the day following the close of the Sixth Inter- 

national Geological Congress an excursion, or- 
ganised and conducted by Profs. Penck of Vienna, 
Brickner of Berne, and Dr. L. du Pasquier, left Lugano 
to visit the chief glacial deposits of the Alps. An excellent 
guide-book of permanent interest, entitled “ Le Systeme 
Glaciaire des Alpes,” had been prepared by theconductors 
of the excursion. 

On the first day (September 17) the party, numbering 
thirty-five, took train to Sesto Calende, and descending 
the Ticino in boats, walked over the moraines of Lago 
Maggiore to Borgo Vicino. An excellent view of the 
morainic amphitheatre, which forms a loop round the 
southern end of the lake, and rises to 470 feet above its 
level, was obtained from the morainie Monte del Bosco. 
In the evening the party proceeded to Ivrea by rail. 

Next day was spent in examining the celebrated 
moraines of lyrea, which testify so eloquently to the size 
of the glacier that descended the valley of Aosta. From 
the northern morainic ridge (the Serra), which rises toa 
mean elevation of 1300 feet above the central depression, 
a good view of the great amphitheatre was obtained. 
Late at night Milan was reached. 

On the roth train was taken to Lonato at the southern 
end of the Lake of Garda. whence carriages were taken 
to Salo, on the western shore of the lake. On the way 
to Salo, most interesting evidence of three successive 
glaciations was seen. Jt1s found that the moraines of 
the last glaciation show only a very thin weathered crust, 
whereas the moraines of the two previous glaciations are 
marked by a weathered crust called “ ferretto,” many 
feet thick, in which the pebbles, even of granite and 
gneiss, are so much decomposed as to be readily cut with 
a knife. The whole weathered crust has assumed a 
deep red-brown rust colour, whence the Italian name 
for it. 

At Mocasina the unaltered lower part of a moraine of the 
second glaciation was seen overlying the much-weathered 
“ ferretto” crust of a moraine o! the first glaciation, At 
Benecco the unaltered moraine of the last glaciation 
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overlies the “ ferretto ” crust of a moraine of the second 
glaciation. In the evening, Riva, at the head of the 
Lake of Garda, was reached by steamer. 

On the 20th the party took train to Innsbruck. The 
following day was spent in examining the deposits at 
Hotting, close by the town. 

The breccia of Hotting, considered by Penck a 
cemented cone of dejection or talus of rock-fragments, 
contains fossil plants (all but four of existing species). 
It overlies one moraine and underlies another, and is 
held to indicate an inter-glacia] epoch. 

On the 22nd Munich was reached, and some most in- 
teresting sections at Hollriegelskreut, seven and a half 
miles south of the city, were examined. Three successive 
fluvio-glacial deposits were seen, superposed one upon 
another, each corresponding to a separate glaciation. 
Here again the weathered (though not red) crust of the 
older fluvio-glacial deposits underlies the unaltered lower 
part of the succeeding deposit. The oldest of the three 
deposits (viz. the Deckenschotter, a//uvton des plateaux) 
consists here almost exclusively of limestone pebbles, 
which are so solidly cemented together as to form a 
conglomerate used as a building stone. 

The 23rd (last day of the excursion) was rainy, but 
the morainic amphitheatre of the Isar glacier around the 
Starnberger (\WWiirm) See, near Munich, was examined as 
far as the weather would permit, and at the close of the 
excursion all members joined in an enthusiastic vote of 
thanks to its most excellent conductors. 

B. Hopson. 


MOMMIES). 


A FEW weeks ago the Paris /7garo opened a subscription list 
in order to enable the Pasteur Institute to supply Dr. Roux’s 
anti-diphtheria serum to all medical applicants. The appeal 
has resulted in a sum equivalent to about £10,000 being 
raised. Jt is hoped that institutes in which experienced phy- 
sicians will administer the cure will soon be established. The 
Paris Academy of Medicine has reported in favour of Dr. 
Roux’s treatment. 


We learn with much regret that Mr. George Knott died at 
Cuckfield, Hayward’s Heath, Sussex, on the Sth inst., at the 
age of fifty-eight. He was an eminent authority upon double 
and variable stars, to the observation af which he devoted his 
astronomical life. So long ago as 1861 he read his first paper 
before the Royal Astronomical Society, the subject being the 
variable star R. Valpecula. From that date to April 1892, 
when he communicated a series of observations of the magni- 
tude of Nova Aurigx, he contributed no less than twenty-four 
papers to the Society. In 1877 he completed a valuable 
series of micrometrical measures of double stars, taken 
by himself between 1860 and 1873. For many years he was a 
member of the Council of the Society. Ife was highly respected 
by his fellow workers, not only for his astronomical lahours, 
hut also for his sterling character. lis death will be deeply 
regretted by all who were acquainted with him. 


From a circular bearing the imprint of the University of 
Minnesota, Minneapolis, we learn that Mr. Clarke Barrows 
proposes to supply a complete up-to date reference to all zoo- 
logical literature by means of a card catalogue arranged alpha- 
betically by authors, an 1 supplemente] with a subject catalogue. 
It is proposed to begin the catalogue with the current volumes 
of the more important periodicals devoting the whole, or a por- 
tion, of their space ta zoology, to print the new titles as they 
appear, and take up the back volumes as rapidly as possible. 
It is hoped that arrangements will soon be made to get the titles 
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of all other important zoological writings, and thus a catalogue 
of all the zoological literature not recorded in the ‘‘ Bibliotheca 
Zoologica’ up to (86t will be produced. Each card will have 
printed upon it the name of the author of a zoological paper, 
the full title of the paper, and the name and date of the 
periodical in which it was published. The cards will be punched 
so that they can be stacked in drawers with a wire through 
them. They should be of great assistance to curators of zoo- 
logical libraries. 


THE Sunday Lecture Society will commence anew series of 
lectures next Sunday afternoon, at St. George’s Hall, Lang- 
ham Place, when Sir B. W. Richardson, F.R.S., will discourse 
on ‘‘ Muscle and Athletic Skill.” 


TUE steam yacht Windward, with Mr. Jacksan’s party on 
board, which left Archangel on August 5, is reported by the 
captain of a Norwegian walrus-hunting vessel, but the news is 
vague, being without exact dates, and the ship does not appear to 
have been ‘‘ spoken.”’ She was first seen about the middle of 
August off Matochkin Schar, the strait separatiog the two 
islands of Nova Zembla, where the ice was very heavy; and 
again about the end of August in lat. 75° 45’ N., and long. 44° 
E., steaming up a clear Jead through rotten ice in the direction 
of Franz Josef Land. 


“a 


Mr. A. TREvor-BArtye and Mr. Ilyland Janded on the 
island of Kolguef, south-west of Nova Zembla, at the end of last 
June, with the special object of studying the ornithology of 
the island. His companion, Mr. Powis, returned for him in 
the steam-yacht Savon on August 6, but not finding him at the 
landing place considered further search unnecessary and 
returned. Another Arctic steam-yacht made a remarkably 
cautious attempt to reach the island at a later date, but returned 
unsuccessfully, and Mr. Trevor-Battye has been left behind to face 
the Arctic winter without an adequate outfit. It is probable 
that when the winter ice unites the island to the continent, he 
will be able to cross to tne mainland, a distance of less than 
sixty miles, and thence travel overland to St. Petersburg 
by sledge. It is to be hoped that he will be able to bring back 
his collections, which should be of considerable scientific 
value. A rescue expedition is proposed by Captain Battye- 
Trevor, but it is doubtful whether it can be carried out by sea 
at this advanced date. There seems no reason for anxiety, as 
game is usually plentiful on Kolguef, and there are habit- 
able houses used temporarily in summer by Russians and 
Samoyedes. 


We'‘have received a letter, written by Lieut. Peary to the 
President of the American Academy of Natural Sciences, which 
contains more detailed accounts of his expecition last season. 
When on the ice-cap in the spring of 1894, the average air- 
temperature experienced for forty-eight days was —3t ‘5 F., 
and the average wind velocity for forty-three days 15°9 miles an 
hour. During the worst weather there were thirty-four hours 
with an average temperature of —50° I’. and a minimum of 
— 62°, the average wind velocity being 48-1 miles per hour. 
The experience has convinced Mr. Peary that the human frame 
can stand any degree of natural cold without permanent injury. 
te intends to spend the coming winter in studying the Eskimo 
dog, and devising means to keep this invaluable animal alive 
and in health during extreme cold. here has evidently 
been some friction amongst ihe members of the exploring 
party, most of whom seem to have had enough of Aretic 
hardships, as the leader refers ta the two men who remain 
with him as those who ‘‘decline to desert.” The 
letter concludes: ‘‘You may rest assured that I shall not 
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retarn until] I have done everything that is possible for one who 
believes in ultimate success, and whose every fibre is in sympathy 
with and straining for the desired end.” 


We are always glad to welcome any journal having for its 
object the extension of scientific knowledge; hence we note 
with pleasare the publication of the first aumber of the Agr?- 
eultural Fournal of the Leeward Islands, edited by Mr. C. A- 
Barber, the Superintendent of Agriculture at St. John’s, 
Antizua, West Indies. The journal will ensure the rapid and 
wide publication of the results of investigations of interest to 
West Indian planters. It will be the medium through which 
the work carried on in the Government laboratories, and in 
experimental and botanical stations of the West Indies, will be 
made public. But besides being the organ of the scientific 
officers of the Government, the journal will contain reports of 
the proceedings of the agricaltural societies in the colony, and 
facis of interest connected with the agriculture, natural history, 
and meteorology of the different islands will be recorded. To 
the number before us, the editor contributes some notes on the 
nature of the irritating ticks from which the cattle of the West 
Indies suffer, The journal also includes an article on the 
planting of eucalyptus trees; one on hurricanes, by Mr. F. 
Watts ; and a third, on coffee planting in the Leeward Islands. 
The editor hopes to keep the journal scientific throughout, 
although it must be made eminently practical. We hope and 
believe that this addition to periodical literature will take a 
permanent stand among the scientific journals of the tropics, 


THE current number of the Comptes-rendus comains a paper 
by M, R. Blondlot, on the propagation of electromagnetic 
waves in ice, and on the specific inductive capacity of this 
material. In a previous communication the author had shown 
that for turpentine and castor-oail the wave-length of the radia- 
tion piven ont by an oscillator, in these substances, is the same 
as in air; and enunciated the general law that the wave-length 
depends only on the dimension of the oscillator, and not on the 
medinm in which the oscillator is plunged. There was, how- 
ever, considerable doubt whether this law would be found to 
hold in the case of ice, for M. Bonly had found that the specific 
inductive capacity of ice was 7%, that is enormously greater 
than in the case of any other dielectric. ‘The apparatus 
employed consisted of two copper wires stretched horizontally 
and parallel at a distance apart of Soem. <A resonator made of 
gilt copper, the same as that employed in the previous expen. 
ments on liquids (Com/ples-rendus, July 25, 1892), was placed 
between these wires; the portion of the wires beyond the 
resona'or pass through a wooden trough four metres long. This 
trough being empty, a bridge is moved along the wires beyond 
the resonator till the sparks disappear, the distance between 
the hridge and the resonator then being equal to the quarter 
wave-length of the resonator. The resonator is then surrounded 
with a water-tight bag filled with freshly-boiled distilled water, 
which is then frozen. The quarter wave-length is now fonnd 
to be greater than before, in the ratio of 14t to 100 The 
trough is then filled with water which is frozen, and by break- 
ing away the ice the place at which the bridge has to be placed 
in order to stop the sparking found. The wave-length under 
these conditions is exactly equal to that obtained when the 
resonator and wire are surrounded by air. ‘The experiment was 
repeated four times, using resonators of different capacity, and 
in every case gave the same result. he results obtained can 
he utilised for calculating K the specific inductive capacity of 
ice, an! give for K the value 2, 
siders correct to within about 4). M. Blondlot having men- 
tioned the above resalt to M. Perot, who, working by ineans of 
electric oscillations, had founda very high value for KK in the 
case of ice, the latter examined his results, and found that he 
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had made an error in the formula he employed. Ilaving 
applied this correction to his results, he now obtains the value 
2'o4 for the specific inductive capacity of ice. 


A RECENT number of the t/t? della Neale Accademia det 
Lince? contains a paper, by M. Ascoli and F. Lori, on the radial 
distribution of the induced magnetism in an iron cylinder. The 
authors have investigated this question experimentally, using 
cylinders of different lengihs in magnetic lields of varying 
strength. The cylinders employed were composed of 127 iron 
wires, each of 0'095 cm. in diameter. ‘These wires were regu- 
larly arranged round a central wire in layers containing 6, t2, 
18, 24, 30, and 36 wires respectively. Between each of the 
layers was wound a coil of fifty turns of fine insulated copper 
wire. By means of a series of mercury cups either of these 
six coils could be connected to a ballistic galvanometer, The 
authors find that for long cylinders (50 cm.) the distribution is 
practically uniform, while in the case of shorter cylinders there 
is an increase in the induction as you pass from the axis to the 
circumference. This increase is particularly noticeable in the 
case of short cylinders (5 to 10 cm.), and is greater in the case 
of strong than of weak inducing fields. 


In the Journa/ of the Scottish Meteorological Society (No. x. 
third series), Ir. Bachan has published a very valuable 
discussion of the mean monthly and annual rainfall of Scotland 
for the twenty-five years 1866 to 1890. Ile points out that of all 
the climatological clements, rainfall calls for the greatest number 
of years’ observations in obtaining fairly approximate averages. 
! The period of twenty-five years now dealt with, fora large num- 
ber of stations, and for the same years, may well be acceptedas a 
sound basis for discussion. In addition to the tables, and a 
discussion of the principal features of each month, the depth of 
rain for each month and for the year is shown oncoloured ma;-s. 
The part of Scotland where the rainfall is smallest is the low- 
lying district round the Moray Firth, where the annual amount 
varies from 23 to 26 inches, the absolutely dryest place being 
Nairn. Three parts of Scotland have an annual rainfall of 
upwards of So inches, viz. the south-western half of Skye, the 
highest mean annual lal! being 92 inches, at Sligachan. ‘To the 
west of the Caledonian Canal, in the central parts of Ross- 
shire and Inverness-shire and the north of Argyll, the avycrage 
at some stations exceeds 100 inches; and to the south-east 
of the canal the averages are still larger, amounting to 
over 127 inches in Glencoe. The work will be referred 
to as the standard authority on the rainfall of Scotland, 
and when the publication of similar returns for the 
United Kingdom, now being prepared by the Meteorological 
Council, is complete, the distribution of the rainfall of these 
islands will be fairly accurately determined. 


At arecent meeting of the Berlin Physical Society, Mferr IE. 
Pringsheim exhibited some examples of the application ot 
photography to the deciphering of ‘* palimpsest ” manuscripts. 
A manuscript contained in the Royal Library at Berlin, on 
which the process was tested, showed the second writing 

intensely black, while the older writiag, washed off as much as 
| possible to make way for the new, was larger, and showed 
yellow tint. The problem was to bring out in a photograph 
the feeble yellow writing without the later black manuscript, 
and this was accomplished as follows. <A negative was first 
obtained through a yellow screen, using a long exposure aad a 
fla development, ‘This showed the older writing only very 
fecbly, and the later very well. Another negative was taken 
with an ordinary bromide plate, was developed into a hard 
image, and usel to obtain a diapositive. This transparency 
showed both writings with approximately equal intensity. The 
transparency was then placed upon the first negative so tha 
the two imayes coincided. In this case the background was 
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manuscript. 


The latter therefore was imperceptible. But the 


alone ia the combination as an intensely black writiag on a 
shaded ground. The greatest difficulty met with was that of 
obtaining two perfectly congruent negatives. An apparatus 
snitable for this purpose, in which the object and the camera 
were fixed in a definite position in an iron stand, was provided 
by Iferr H. C. Vogel at the Potsdam Astrophysical Labora- 
tory. But perfect coincidence was only obtained on taking the 


the yellow glass used for the first. 


THE calendar of the University College, Nottingham, for the 
fourteenth sessioa, 1894-95, has beea published ; and also the 
calendar of the University College of North Wales. 


PART iii. of vol. vit. of the Proceedings of the Bristol 
Naturalists’ Society has just been issued. It contains some of 
the papers read before the Society duriag the session 1893-94, 
anda portrait aod short biographical notice of Dr. John Seddoe, 
Bak. S. 


Pror. FRANK CLOWES and Mr. J. Bernard Coleman, of 
University College, Nottingham, have written a new work on 
“Elementary Qualitative Analysis,” specially for the use of 
beginners. The book will be published by Messrs. Churchill, 
early in December. 


Arithmetic,” by J. Hamblin Smith, which is suitable as an 
introduction to the same author's ‘* Treatise oa Arithmetic.”’ 
The book contains short explanations of arithmetical processes 
and a large number of simple examples. 


Messrs. MACMILLAN have in preparation a ‘* Popular 
Ilistory of Celestial Photography,” by Mr. R. A. Gregory and 
Mr. Albert Taylor. The book will be divided iato twelve 
sections, each of which will trace the development of the appli- 
cation of photography to a particular branch of astronomical 
inquiry. 


Tue Electrician Printing and Publishing Co. has lately 
published the substance of the lecture on “‘ The Work of Hertz,” 
delivered by Prof. Oliver Lodge at the Royal Institution on 
June 1, and fully reported in these columns on June 7. Twenty- 
three illustrations have been introduced into the text, and 
abstracts of the work of some of Hertz’s successors are given 
in appendices. 


A MONOGRAPH of the land and freshwater mollusca of the 
British Isles, by Mr. J. W. Taylor, is in the press, and will 
shortly be issued. ‘There will be two volumes, the first of 
which will be devoted to a general treatment of the subject, 
and the second tothe treatment of species individually. Intead- 
ing subscribers should communicate with Messrs. Taylor Bros., 
Sovereign Street, Leeds. 


Tie physical properties of soils are very inadequately 
described in most text-books. With a view of enabling teachers 
of agricultural classes to do fuller justice to this part of their 
subject, Prof. R, Warington, F.R.S., has drawa up a few 
““Brief Notes on the Physical and Chemical Propertics of 
Sails” (Chapman and Ilall). The notes will doubtless prove 
of great assistance to the science teachers for whom they are 
intended. 


Messrs. GrorGeE Newnes (Limited) announce that they 
propose to issue a series of little books dealing with various 
branches of scientific knowledge, and treating each subject in 
clear concise language, as free as possible from technical words 
‘and phrases. The following three volumes will be issued 
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Messrs. LONGMANS AND Co. have just published ‘* A Shilling — 
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dark in one case and light in the other, as was also the later | immediately: —‘‘The Story of the Stars,” by Mr. G. F. 


Chambers; ‘* The Story of the Earth,” by Prof. II. G. Seeley, 


older manuscript was dark in both cases, so that it appeared | F.R.S.; ‘*The Story of Primitive Man,” by Mr. Edward 


Clodd. 


STUDENTS of human anatomy should find Mr. Gordoa 
Brodie’s ‘* Dissections Illustrated,” the third part of which bas 
just been published by Messrs. Whittaker and Co., an in- 
valuable handbaok. The dissections illustrated aad described 
in the new part refer to the head, neck, and thorax. There 


second negative through a glass plate of the same thickaess as | are Wwenly remarkably Ane CaQ ed le ae 
| 


graphed by Mr. Percy -lighley, and eight diagrams. The 
plates are drawn so clearly, and they are so large (five are full 
size and the rest two-thirds natural size), that the muscles, 


vessels, and nerves of each dissection can be fouod withont any 
difficulty. 


SHORTLY before the fifth iaternational cong-ess of geologists, 
a ‘‘Geological Guide-book for an Excursion to the Rocky 
Mountains” was prepared by a number of geologists familiar 
with the different parts of the region visited, and was edited hy 
Mr. S. F. Emmons. This book has been extracted from the 
Conpte rendu of the congres:, aad is now published separately 
by Messrs. Kegan Paul, Trench, Triioner, aad Co. A number 
of illustratinns have been added to the original, and also many 
bibliographical references. The result is a capital account of 
the chief points in the geology of one of the most interesting 
regions of the world. 


A REPORT on meteorological observations in British East 
Africa for 1893, by Mr. E. G. Ravenstein, has been received. 
The meteorological records, of which a summary is presented 
in the report, refer to seven stations on or near the coast, 
and two in the interior. At all these stations the temperature, 
rainfall, and other climatological factors have been recorded, 
aad in the case of five of them the records embrace at least one 
year. Observations of the rainfall only have been recorded at 
four other stations. Mr. Ravenstein recognises that the obser- 
vatioas are as yet far too scanty and imperfect to enable the 
true means of the temperature, rainfall, and hamidity to be 
deduced. 


Dr. HARRISON ALLEN has revised and brought up to date 
his valuable ‘‘ Moaograph of the Bats of North America.” 
The original work was issued nearly thirty years azo by the 
Smithsoaian Institution, and has remained the only work on the 
subject. The progress made in systematic zoology since that time, 
however, rendered it desirable to prepare a new edition. The 
monograph just distributed by the Institution is esseatially new. 
Dr. Allen has added to the species, elaborated the descriptioas. 
and introduced several novel features. These changes have 
increased the usefulness of a very important work, aad they 
will be welcomed by students of what is recognised to he a 
difficult group of animals. 


Mr. GIskeERT Karp has revised and largely rewrittea his 
work oa the ‘Electric Transmissioa of Energy” (Whittaker 
and Co.), the fourth edition of which was published last week. 
Changes were rendered necessary on account of the enormous 
developments which have taken place in every braach of electric 
power transmissioa since the third edition was published. The 
author has omitted a large amouat of the descriptive matter, 
and has givea a ureater amount of space to the theoretical part 
of bis subject. Among the omissions are ‘‘ the historical account 
of -power transmission, detailed descriptions of plants, com- 
parison of electric with other system; of transmission, under- 
ground cables, electric tramways, and telpher lines. Altogether 
the book, as at preseat constituted, is more scientific, andless a 
trade catalogue than formerly. 


fare e) 


Messhs. J. J. GairetN AND SoNS have recently published 
the third edition of their illustrated and descriptive catalogue of 
chemical apparatus. A few of the new instruments are worthy 
cf notice. For instance, a new pattern of Tate's air-pump, 
cescribed in the catalogue, has been designed with valves at 
each end of the barrel so that no air can exist between them 
and the pistons, hence, at each stroke, all the air contained in 
the barrel is expelled. Metallurgists will be interested in a 
new form of gas furnace capable of carrying on operations at a 
white heat without the aid of a blower; the power of the 
furnace may be judged from the fact that one pound of cast iron 
can be melted in thirty-five minutes. A cathetometer which 
enables the operator to turn the telescope in any direction with- 
out moving the instrument bodily, is another noteworthy feature. 
Arnold and Hardy's apparatus for the estimation of sulphur in 
steel and steel-making iron; benzoline blast furnaces attaining 
a temperature of 2100 F.; Prof. Roberts-.\usten’s electrical 
pyrometer ; and many other pieces of apparatus, for use in 
teaching and research, have been introduced into the catalogue. 


«A CONSIDERABLE addition to our knowledge of the chemical 
history of hydrazine or diamideand its derivatives is contributed 
by Prof. Curtius, its discoverer, and his assistants, to the current 
issue of the Journal sur praktiscie Chemie, .\n interesting 
account is given of the position of diamide asa salt-forming base, 
and its relations in this respeet to ammonia and the fixed alkalies. 
SBE 
dn , is an extremely unstable substance, so 


much so that it is still doubtful whether the anhydrous gas has 
yet becn obtained, or is even capable of separate existence. On 
the other hand, the lhquid hydrate, N,11,.11,0, is a very stable 
substance, as Prof. Curtius has long ago shown. It is interest- 
ing to note that this is the opposite of what,is the case with 
ammonia, where the gas itself is stable and the hydrate par. 
ticularly unstable. Morcover, while ammonia is a mon-acid 
hase, diamide is di-aeid ; and just as we accept the idea of a 
hypothetical ammonium radicle NIJ,, sowe are bound likewise 


Diamide itself, 


NIJ 
to admit the concepticn of a divalent radicle . which Prof, 
NIT, 
Curtis terms diammonium, in the hydrazine salts. Thus the 
EH 
normal chloride of hydrazine is | and the sulphate 
NH,Cl 
Nil 
SO,. Diammenium would (hus seem to be analogous 
NIT 
to the divalent metals of the alkaline carths, and the 


parallel would appear to be further justified by the sparing 
solubility of the sulphates and their inability to form alums with 
sulphates of the alumina group. On the other hand, diammonium 
exhibits properties which point to a close similarity to the 
alkali meta Fer the hydrate behaves in by far the greater 
number of instances as a mon-acid base, like ammonium 
hy@rate. The neutral chloride ahove mentioned, Njt1,Cl, 
decompeses below roo into hydrogen chloride and the chloride 
NE,IfCI, which cannot be made to lose more hydrochloric 
acid withou? destruction ofthe base. The hydrate N.11,.211,0, 
only capalve of cxistence in solution ; it passes on evapor- 
ation into th) hydrate Nj1,.10,0, which Jatter substance boils 
without decomposition, Dry ammonia gas only displaces half 
the aend of the sulphate N.IT, 1.S0,, and leaves the stahle 
sulphete (NIT, EI,80, Morcover, trof. Curtius has only 
suceeded in preparing one nitrate, N IL,IINGO,, and one 
thiocyanate, Nott, SCNUI, Vlenee he coneludes that diam- 
monium is capable of acting both in a monovalent capacity as 
N If}, and as a divalent radicle N11, , the former resulting 
in the production of the nore stable salts. 
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Prot. Cunrius has succeeded in preparing a large number 
of double salts containing diammonium, and describes them in 
a separate memoir in conjunction with his assistant, H 
Schrader. Ammonium, as is well known, forms three class 
of double salts containing sulphuric acid, namely, the alu 
the double sulphates with 61J,0, and the peculiar and as 
little understood salts usually formulated as R’SO,nNIS, in 
which the anhydrous gas is assumed to enter into combination 
with the metallic sulphate. All efforts to obtain alums con 
taining diammonium sulphate, Nj1ig5O,, have so far failed: 
but salts of the other two types, containing the more stable 
sulphate (N,115),SO,, are readily obtained. It is some: 
what singular, however, that they contain no water of erys- 
tallisation, a fact whieh is possibly explained hy the diffi. 
enlt solubility of the compounds. The divalent metals present 
may be copper, nickel, cobalt, iron, manganese, cadmium or 
zinc, but not magnesium. They are at onee precipitated upon 
mixing concentrated solutions of the metallic sulphate and di- 
ammonium sulpbate. It is further remarkable that the latter 
may be either of the two sulphates of diammonium ; indeed, t 
solution may contain free sulphurie acid. Moreover, the sul. 
phate Ni1,SO, is difficultly soluble, while the more stable 
sulphate (N,1T;).SO, is deliquescent, and yet the sparingly 
soluble double salts always contain the deliquescent diam. 
In addition to these, salts of the type 
R’SO,2N11, and R°SO,.3N,H, have been obtained ; in those 

x" may be zinc or cadmium, correspondiny 
to the ammonia compounds R”’SO4.4NTJ,, and in those of t 
latter type nickel or cobalt, these salts being analogous to th 
well-known compounds NiSO,.6NIJ, and CoSO,.6NH3. 
direct opposition to the ammonia compounds, the salts contain: 
ing anhydrous hydrazine are almost perfectly insoluble in water. 


Tue additions to the Zoologieal Society’s Gardens during the 
past weck include two Dig-tailed Monkeys (.V/acacus meme 
trint,, & &) from Java, a Vervet Monkey (Cercopithecus 
lalandit,  * from South Afriea, presented by the Rev. Sidney 
Vatcher ; a Rhesus Monkey (Vacaeus rhesus, 9) from In 
presented by Mr. E. Logan; a White-backed Piping Crow 
(Gymunorhina leuconcta) from Australia, presented by Miss 
Vincent; a Manx Shearwater (Pufinus anglorum) from 
Cornwall, presented by Mrs. E. 5S. Smith: two Robin 
(4rtthacus rubecula), South European, presented by Mr. A. 
Binny ; a Chameleon (Channeleon vulgaris) from North Affi 
presented by Mr. W. L. Strong; a Deadly Snake (7rigoxe 
cephalus atrex) from Trinidad, presented by Dr. A. Strading 
a Yak (/0 phagus crunntens, §), born in the Gardens. 


OUR ASTRONOMICAL COLUAMEN. 


Tre Rio pe JANtino Onservarory. © The 
National Observatory, situated on the Morro do Castello, 
most easterly hill of Kio de Janeiro, is to be removed. 
elmerican Vetevrofogical Journal reports that the unfavoura 
sttuation of the Castello for astronomical observations has I 
to the selection of a site across the bay, near Petropolis, at 
elevation of about 3500 fect. A road is now being built 
the mountain, and it ts hoped that the new observatory will 
completed within two years. The sum of five hundred tha 
dollars has been voted by the Government for the installati 


Brazil int 


OUSERVATIONS GF Manrs.—The cutrent number of the 
ervatory contains a short article in whieh Mr. Stanley Willi 
dircets attention to certain important features of Mars, which, 
will be remembered, is in opposition on Saturday. Wi 
regard to the canals or channels, he remarks that a lew po 
upon which observations are desirable are: ‘* How far is 
visibility af the canals in diferent parts of the planet affected b 
seasonal changes? heir duplication, when does it oce 
Ilow long does it last? Wow does itoccur? And again, | 
far is it subject to seasonal changes?” Mr. Wilhams ¢ 
menced observations in the latter part of \ugust, and he found 
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that the plainer canals were conspicuons, and even those of 
average d stinctness could he seen without much difficulty. At 
the date of writing (September 18) he had observed about thirty 
of the canals, although only about two-thirds of the planet's 
face had been examined. Gunevs wis seen double on August 29, 
hut not soclearly as in 1892. Grhow was also seen plainly 
double on the same date. Three other canals—/xostos, 
Cylops, and Cerberus—were found distinctly duplicated, and 
the germination of Phisow was suspected. ‘The observations 
were made alinost exactly at the time of the summer solstice of 
Mars’ southern hemisphere. Mr. Williams has observed a few 
small dark spots similar to the ‘‘ lakes” detected by Prof. W. 
II. Pickering at Arequipa in 1892. 

THE Mass or Mercury.—M. Backlund’s recent researches 
on the mass of the planet Mercury, and the acceleration of the 
mean movement of Eacke’s comet, are described by M. Callan- 
dreau in Compics-rendus of October 1. Encke’s comet is in- 
teresting not only on account of the diminution of its period of 
revolution (about two hours from one apparition to the next), 
but also from the fact that its movement is disturbed by Mer- 
cury. A discussion of the seven apparitions of the comet be- 
tween 1871 and 1891 has led M. Backlund to conclude that 
‘Mercury has a much smaller mass than has hitherto been 
ascribed to it. The value obtained is 


Mass of Mercury . 


It would, therefore, take about 9,700,000 bodies like Mercury to 
make up the mass of the sun. 

To account for the acceleration of Encke’s comet, it has been 
supposed that a resisting medium of some kind is uniformly dis- 
tributed round the sun. M. Backlund, however, thinks that 
all hypotheses of a continuous resisting medium of uniform 
density ought to be discarded, and that the resistance is very 
probably met only in certain regions. This idea is a very 
plausible one, for, according to Laplace’s hypothesis, in the | 
formation of the planets from the solar nebula, all the substance 
of the rings would not be used up in the process, and some of 
it would without doubt trave! along the planetary orbits as 
clouds of very light material. It is suggested that Enacke’s 
comet passes through nebulous clonds of this kind, and that the 
resistance they offer causes the observed acceleration of the 
mean motion. 

BrorsEn’s Comer 1851 I1].—This comet first appeared in 
the month of August 1851, moving in the constellations of 
Bootis and Draco. On forty-one evenings observations were 
made, besides numerous measures of position with micro- 
meters, and many have been the attempts to deduce an accurate 
orbit. mong these may be mentioned Rumker (.fst7. .Vach., 
No. 771), Vogel (aAstr, Nach.. No. 774), Brorsen (-[str, Nach., 
No. 775), and Tuttle (istr. Fournal, 11.), who found parabolic 
elements, none of which satisfied the observations snficiently. 
Ata later date Brorsen obtained elliptical elements (-fs/r. Vack., 
No. 782), which he compared with all the then known observa: | 
tions. In the communication hefore us, on anew determination | 
of the orbit of this comet by Dr. Rudolf Spitaler (lxi. Menk- 
Schriften der Math. Naturwiss. Classe der k. Ak. der Wissen- 
Schaftet),the writer makes use of some new observations and more 
accurate places for the camparison stars. Tolimit this note we 
will state in a few words the result he has obtained. The most 
probable parabolic elements after two or three ‘‘ verbes- 
serungen ” were 
1851 August 26 ‘2523 Paris Mean Time. 


T= 
= 310 57 23°7) 
8 = 223 go 212, Eq. 18510. 
ess tz 57°5 | 


log 7 = 9°9933272 
An attempt to improve this led to elliptic elements as 
follows :— 


7 - 185t Augnst 26 “249997 Paris Mean Time. 
n= 310 57 192] 
e225) g0 53/9) sq. 1S51-0. 
fees 5) 12) 5 255 
log 7 = 9°9933235 


@ = 09999151 
Both these elements give ephemerides which agree well with 
ithe observations, and can be Jooked upon as accurate within the 
limit of error of the ohservations, 
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| damaged or partially fell, also in the form of an ellipse. 
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A, PAPAVASILIORE ON TITE GREEK EARTH- 
OUAKES OF APRIL, 18942 
“THE earthquake series to which this abstract refers consisted 
of two principal shocks and a large number of minor 
ones, the former felt throughout all Greece and far beyon], 
but chiefly affecting the north-east region of continental 
Greece, and especially the province of Lozris. 

The first great shock occurred on April 20, and was registered 
by a seismoscope at the observatory of Athens at 6h. 52m. 
p-m., Athens mean time. The region in which much damage 
was lone may be divided into three principal zones. (1 The 
epicentral zone, comprising the peninsula of .1olymion (west 
of Cape Theologos). Three villazes were campletely destroyed ; 
1So persons were killed, and 27 wounded. (2) The zone in 
which nearly all the buildings were overthrown, This is in 
the form of an ellipse whose major axis is 2S km. long, and 
extends in a south-east and north-west direction from the Bay 
of f.arymne to near Cape Arkitz1 ; the minor axis is 8 tog km. 
in length. Nine villages were affected ; 44 persons were killed, 
and 20 wounded. (3) The zone in which houses were much 
The 
major axis is gokm. in length, directed south-east and north- 
west, and reaches from [)ritza to near Molos. The minor axis 
is 65 km. long, and extends from Ievadia to Mantoudi in the 
Island of Euboea. 

During the night of April 20-21, the groun‘l in the first and 
second of these zones was in a state of almost incessant dis- 
turbance, interrupted often by stronger shacks, lor three 
days shocks were very frequent throughout ail three zones « then 
they became more and more rare until, on April 27, a second 
great shock occurred, more violent than the first, and registered 
at the Athens Observatory at gh. 2tm. 6s. p.m., Athens mean 
time. The same continnal disturbance of the ground followed 
as hefore. 

This second shock disturbed a greater area than the first. 
The major axis of the second zone is 30 km. | nzer, especially 
towards the north-west ; it reaches from the Bay of Scroponeri 
to St. Constantin. The major axis of the third zone is length- 
ened by abont 22km. tothe town of Lamia. The minor axes 
of these zones are also several kilometres longer, especially on 
the south-west side. The same villages suffered, but the amount 
of damage was greater. 

This earthquake was a remarkable one in several ways. At 
the moment of the shock, the sea rose in a wave which sub- 
merged the whole coast from the Bay of St. Theologos to St. 
Constantin. The water afterwards re‘ired, except in the Plain 
of Atalante, where the greater part of the coast 1s now submerged 
for a distance of same metres. Several springs have ceased to 
run, while others have increased their flaw. New thermal 
springs have started up at .dipsos, near pre-existing ones, and 
similar in nature. Numerous fissures, occasionally sone kilo- 
metres in length, have been formed. 

But the most remarkable phenomenon of all is the produc- 
tion of agreat fissureabont 55 km.long. Its breadth varies fram 
a few centimetres to three metres, according to the nature ot the 
ground, being on an average about halfa metre. It extends ia 
a constant east-south-east and west-noith-west direction from 
the Bay of Scroponeri through Atalante, until it disappears near 
St. Coastantin. This fissure appears to be a fault, on account 
of (1) its extraordinary length and its parallelism to the Gulf 
of iuboea; (2) the constancy of its direction and its inde- 
pendence of geological structure ; and (3) the existence of both 
a throw and horizontal displacement along the fissure, causing 
a lowering of the Plain of Atalante and a slight shift towards 
the north-west. The throw is generally very small. often zero 
on Cretaceous ground, reaching sevcral centimetres on the 
Yertiary formations, and as much as 14 metres on the alluvial 
beds of the Plain of Atalante. 

M. Papavasiliore regards this fantt as one of the series which, 
at the end of Tertiary or beginning of (Jaaternary times, save 
rise to the Gulf of Euboea, and the receut earthquakes as due 
to orozenic movements by which the width of the gulf may in 
future be still further increased. 

Davi- 


(So x. 


7 Abstract of two papers by M.S. A. Papavasihere : (1) {SS ure termble- 
ment de terre de Locriae ((,rtéce) du mois d'avril rg 3 (2) “Sur La nature 


de la grande crévasse produite i Ja suite du dernier trembl- nent: = terre de 
Locride "—€ ité som dus, Ol pa, U4, pp. bra-134. 4% a 
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THE ARFILLA TED SOGUSULLE SO amelie 
AMERICAN ASSOCIATION FOR THE 
ADTANCEMENT OF SCIENCE. 


[* the general report of the Brooklyn meeting of the 
American Association for the Advancement of Science, 
given in these columns on September 6, it was pointed out 
that a marked feature of recent meetings has been the in- 
creasing number of affiliated societies which hold meetings in 
connection with the Association, A useful purpose may be 
served by recording che communications made to these Societies. 
The following papers were down in the programme of the 
American Mathematical Ssciety :—Theorems in the calculus 
of enlargement, by Dr. En:ory McClintock ; on the expression 
of the roots of algebraic equations by means of series, by Dr. 
Emory McClintock ; elliptic functions and the Cartesian curve, 
by Prof. Frank Morley; concerning the definition by a system 


sin ms 
= , by Prof. 


E. Hastings Moore ; Bertrand’s paradox and the non- Euclidean 
geometry, by Prof. George Bruce Halsted ; analytical theory of 
the errors of interpolated values from numerical tables, by Prof. 
R. S. Woodward ; upon the problem of the minimum sum of 
the distances ofa point from given points, by Prof. V. Schlegel ; 
on the fundamental laws of algebra, by Prof. Alexander Mac- 
farlane ; about cube numbers whose sum is a cnbe number, 
by Dr. Artemas Martin ; reduction of the resultant of a binary 
quadric and m-ic by virtue of its semicombinant property, by 
Prof. Hlenry S. White. 

The Society for the Promotion of Engineering Education had 
papers and discussions upon a number of interesting matters. 
Promoters of technical education in Great Britain will see. from 


of functional properties of the function / (=) 


NATURE 


| 
| 


the following li-t of subjects, that the matter is considered from | 


many points of view in America. 

Among thesubjects discussed were :~—Intrance requirements 
common to all engineering schools, by I. O. Marvin; en- 
gineering education and the State University, by W. M. S. 
Aldrich ; text-books considered as such and not as works of 
reference, by C. H¥. Benjamin; graduate and post-graduate 
engineering degrees, by Palmer C. Ricketts, Geo. I. Swain, 
and Robert 11. Thurston; teachers and text-books in mathe- 
matics for engineering stndents, by Mansfeld Merriman; 
teaching engincering specifications and the law of contracts, 
by J.B. Johnson; teaching mechanical drawing and lettering 


in engineering schools, by J. J. Feather; early instruction in , 


physics and mechanics, by C. M. Woodward : some German 
schools of engincering, by Storm Buil; the organisation and 
conduct of engineering laboratories and the equipment of the 
laboratories at the Massachusetts Institute of Technology, by 
Gactano Lanza ; electrical engineering laboratories, hy D. C. 
Jackson. 

The Civil Engineering section of the Society had papers and 


discussions on:—Minimum lahoratory work and equipment | 


in a civil engincering course, by Dwight Porter; a few mis- 
takes in the conduct of college field practice, by O. V. P. 
Stout; the teaching of structural enginecring, by dgar Mar- 
burg ; relation of practical to theoretical work in civil engin- 
cering courses, by Olin II. Landreth: the education of civil 
engineers for railroad service, by C, Frank Allen. 

The subjects hrought before the Mechanical and Electrical 
Engineering section were :—Mechanical laboratory work at 
Ames, Iowa, by G. W. Bissell; amount and hind of shop- 
work required ina mechanical engineering course, by C. W. 
Marx ; teaching machine design, by J II. Barr. 

The programme of the Sncicty for the Promotion of Agricul- 
tural Science included the vitality of secds of ted clover and of 
seeds of weeds, by W. J. Heal; the Russian thistle in 
Nebraska, by C. KE. Bessey ; climate in its relation to mst, by 
L. 11. lammel ; (1) a possible relation between blights and ex- 
ceptional weather ; (2) notes upon field experiments, by B. D. 
Halsted; crimson clover, some observations in reference to 
methods and times ol seeding, by I!, bb. Voorhees ; the growth 
of lettuce as affected hy the physical | reperties of the soil, 
hy B. T. Galloway ; camiigre, its enltivation and prepara: 
lion for market, by I’. A. Gulley; the effect of different 
fertiliser constituents upon the composition and combustibility 
of tobacco, by II. J. Patterson ; the oi! of the black walnut, by 
W. EE. Stone; nurseries as factors in the distribution of insect 
pests, by J Tt. Smith; Bordeaux mixture as a remedy for flea 
beetles on potatoes, by L. K. Jones; an inquiry into the rela- 
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tion existing between the Burrill disease of corn and the so- 
called ‘‘cornstalk disease” of cattle, hy V. A. Moore ; a simple 
milk-sampling tube, by M. A. Scovell. 


The following papers were read before the Geological Society 


of America :—The nickel mine at Lancaster Gap, Pa., and the 
pyrrhotite deposit at Anthony’s Nose, on the IIndson, by J. F. 
Kemp ; a connection between the chemical and optical proper- 
ties of amphiboles, hy Alfred C. Lane; ona basic rock derived 
from granite, hy C. H. Smyth, jun. ; the process of segregation 
as illustrated in the New Jersey Highlands, by Ralph S. Tarr; 
alunegen and bauxite of New Mexico, with notes on the 
geology of the Upper Gila region, by Wm. P. Blake ; a stndy 
of the cherts of Missouri, by Edmund Otis lovey; use of the 
aneroid barometer in geological surveying. hy Charles W. 
Rolfe ; platycnemic man in New York, by Will If. Sherzers 
oil and gas in Kansas, by Erasmus Haworth; dislocations in 
certain portions of the Atlantic coastal plain strata and their 
probable causes, by Arthur Iollick ; faults of the region be- 
tween the Mohawk river and the Adirondack mountains, hy 
N. IE. Darton; reconstruction of the Antillean continent, by 
J. W. Spencer ; evidences as to the change of sea-level, hy 
N.S. Shaler; the extension of uniformitarianism to deforma- 
tion, by W. J. McGee; Tertiary and early Quaternary base- 
levelling in Minnesota, Manitoha, and north-westward, hy 
Warren Upham ; departure of the ice-sheet from the Laurentian 
lakes, by Warren Upham ; the drumlinoid hills near Cayuga, 
N.¥., by Ralph S. Tarr; drumlins in the vicinity of Geneva, 
N.Y., by D. F. Lincoln: channels on drumlins, caused by 
erosion of glacial streams, by George 11. Barton; review of our 
knowledge of the geology of the Californian coast ranges, by 
Harold W. Fairbanks; the geological history of Missouri, by 
Arthur Winslow ; the magnesian series of the North-western 
States, by C. W. Mall and F. W. Sardeson ; the stratigraphy of 
the St. Louis and Warsaw formations in South-eastern lowa, by 
Charles H. Gordon ; the Permo-carboniferous and Permian 
rocks of Kansas, by Charles S, Pro-ser; the Trias and Jura of 
Shasta County, California, by James Perrin Smith; cenozoic 
history of a portion of the middle Atlantic slope, by N. II. 
Darton, 

A number of papers were read before the Association of 
Economic Entomologists, and the president, Prof. L. O, 
Hloward, delivered! an address on ‘* The Rise and Present 
Status of Official Economic Entomology.” 

Prominent among the Societies that met in connection with 
the American Association is the American Chemical Society, 
having a membersbip of nearly eight hundred. The following 
were among the papers read :— Recent progress in the detection 
of adulteration in Jard, by It, W. Wiley ; Ucuhuba fat, by 
Joseph F, Geisler ; oxidation of non-drying oils by air, by 
Walter D. Field ; a new and rapid method of estimating the 
total proteids in milk, by I. 11. Bartley ; inspection of cotton 
for use in gun-cotton manufacture, Chas. I. Munroe ; ferric 
acid and the ferrates, by C. A. O. Rosell ; some points in 
making molybdate of ammonia solutions for phosphorus 
determinations, by Charles B. Dudley ; report on abbrevia- 
tions of the names of metric terms used by chemists, by Wm. 
HI. Seaman. 

In the course of an interesting address delivered before the 
American Association of State Weather Services, Major 
II, 11. C. Dunwoody, the acting chief of the National Weather 
Service, remarked that the three thousand voluntary observers 
who take observations of temperature and rainfall, and record 
miscellancous meteorological phenomena, render it possible to 
supply, throngh the State Weather Service, climatological in- 
formation for almost any locality in the United States. Nearly 
every county in the whole country is now provided with a 
station equipped with instruments of the Government standards, 
and if the work of establishing new stations continues during 
the next two years at the same rate as during the past two 
years, there will not be a county within the limits of America 
that will not bave a meteorological station, 

The weather crop service ot the National Bureau now un- 
donbtedly ranks neat in importance to the work of making 
forecasts. The system of gathering reports upon which the 
weather crop bulletins are based has been so perfected in recent 
years, that turther improvement in some States can scarecly be 
expected, The crop bulletins of the Stales have been inp 
proved, and are now more complete than at any previous ume, 
and the increased circulation that these bnlletins has attained 
amply attests their value. It is believed that there is no other 
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class nf information to which so much space is at present 
devoted in the public press of America. 

More than 0,000 crop correspondents are to day co-operating 
with the National Weather Service throuzh the State organisa- 
tians ; 3000 voluntary observers are furnishing monthly reports 
of daily observations of temperature and rainfall; and over 
11,000 persons assist in the work of distributing the weather 
forecasts of the National Weather Service. This latter work 
has been more rapidly pushed during the past year than any 
other feature of State Weather Service work, and it is expected 
that during the ensuing year the already large numher of com- 
munities recciving-the Government weather forecasts will be 
further increased trom 5000 to 6000, With a continuation of 
the present liheral policy of the Secretary of Agciculture 
and the Chief of the Weather Bureau towards the-e services, 
there will be in a comparatively short time no important 
agricultural community in the United States, with the 
proper mail facilities, that will not receive the benefits of the 
forecasts. 

The monthly reports of many of the States are model pub- 
lications of their kind. [t is to be hoped that in those States 
where as yet the more approved methods of publishing meteor- 
ological data are not practised, means may be improved and 
raised to the standard attained where better facilities have been 
available. Uniformity in size, as far as practicable, and strict- 
ness as to tabular data, is very desirable. A datly -scord of 
temperature and rainfall for purposes of detailed investigation 
is most essential, and these should, if possible, form a part of 
each report. 

The following papers were read before the American 
Forestry Association :—The forests of Alaska, by William I. 
Dall ; the forests of the Shenandoah Valley, their origin and 
present condition, furesial areas in West Virginia, by Major Jed 
Hotchkiss ; forests in New Jersey, by Prof. John C. Smock ; 
the petrified forests of Arizona, by Horace C. Hlovey; the 
Adirondack Forests, by Verplanck Colvin ; the condition of our 
public timber-lands ard forest reservations, by B. E. Fernow ; 
what the people should learn about forestry, by Prof. Selden J. 
Coffin ; tree-planting, by George H. Minier ; forest fires in New 
Jersey, and some notes in methods of protection, by John 
Gifford ; the prevention of forest fires, by General C. C. 
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Andrews ; prairie forestry, by Prof. |. Ff. Pammel; observ-_ 


ations on the destructive effects of drying winds and the pro- 


tection afforded by woodlands and wind breaks, by Prof. F. 1). | 


King ; Does the rain-gauge settle the problem ? hy J. O. Barrett ; 
the conservation of suvil and water supply of hill countries in 
cultivated areas, hy Thomas |. McKie; black walnut for 
economic trec-planting, by B. G. Northrup; Western pine 
timber-lands, by I!, C. Putnam ; economics in railway tes, by 
E. E. Russell Tratman ; forest fungi and an anthracnose of the 
poplars, by Prof. Byron D. Halsted ; the relation of insects and 
birds to certain forest conditions, by A. D. Hopkins. 

B. E. Fernow called attention to the necessity of following 
up the policy begun through the efforts of the Association of 
reserving forest tracts of public timber-land with measures for a 
rational use of the same. Considerable discussion followed, 
resulting in the unanimous adoption of the subjoined resolution : 

“ Resolved, that the American Forestry Association desires 
to express again emphatically its approval of the efforts of the 
Public Lands Committee of the House of Representatives, and 
its chairman, the Ilon. Thomas C. McRae, for the enactment 
of a law providing for the care and protection, not only, but for 
the rational use also, of the timber and other resources in the 
forest reservation, and on all public timber-lands. The policy 
of reserving can hardly be considered an advantage to the 
forestry interests unless followed up by an intelligent and 
efficient administration of the reservations, since deprived of the 
incidental protection. Tbis Association emphatically denies 
that it advocates in the policy of forest reservations the un- 
intelligent exclusion of large territories from actual use of the 
tesources contained therein ; but onthe contrary, it reiterates 
that it conceives that by the reservations made for the purpose 
of their use—rational use—nnder restrictions and control which 
come from private interests in expectation of possible occu- 
pancy and uncared for by the rightful owner, the Government, 
the door is opened to greater destruction and depredation than 
before. We therefore desire to impress upon our representatives 
in Congress the urgency of making provisions for the 
better care of the publ.c timberand other resources, as urged 
heretofore by this Association,” 
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RECENT TENE LO RA TO NEN COUCH L ESI 
NEIV GUINEA. 
At the ordinary monthly meeting of the Royal Geographical 
Society of (Queensland, on August 20, the Presideat , Mr. 
J. P. Thomson) read a paper «cn recen: exp‘ ation in British 
New Guinea. The paper was a continuation of one read by the 
Governor at the Ifobart mee:ing of the Australasian Association 
for the Advancement of Science ia January, 1892. Since then 
several tracts of new country have been visited, and geographical 
know ledge of it has been increased by the detailed examination 
made by Sir William MacGregor of the extensive river systems 
of the Papuan Gulf, and his more recent exploration of the 
hitherto unknown parts of the north-east coast. The lollowing 
extracts from Mr. Thomson’s paper are reprinted from the 
Brisbane Courier, 
For nearly half-a-centary it had leen known to geographers 


» that several rivers existed in the neighbourhood of the Papuan 


Gulf, The Aird, especially, was noticed by the officers of 
II.M.S. #7 some forty-seven years ago, and more recently 
several channels were opened up by Mr. Theodore Bevan, 
whose investigations in lsritish New Guinea were chiefly con- 
fined to this part of the country. Althonzh these were nothing 
more than superficial surveys of a mere coastal fringe of the 
Gulf district they were the ineans of drawing attentioo to an 
exceedingly interesting and important part of the Possession. 
Hlere we are made acquainted witb a tract of country north of 
the Fly estuary, cut up by almost bewildering labyrinths of 
tidal channels that constitute the mouths of several important 
rivers, whieh traverse enormous areas of rich agricultural 
as well as low, swampy, land. To intending settlers 
in British New Guinea this easily accessible region 
offers many inducements not readily met with in 
other parts of the Possession. Ample facilities for inland com- 
munication exist in several of the deep-water channels along the 
coast, while the recently explored Purari River ows throngh a 
region possessed of many attractive features of hilly and moan- 
tainous country. Along most of the watercourses native villages 
are thickly scattered, and these are inhabited by numerous 
tribes of powerful and warlike natives, who on several occasions 
have opposed the friendly advances of Europeans with formid- 
able hostility. ‘The houses, too, are truly remarkable for their 
large dimensions and massive architectural structure ; dwellings 
of irom 300 fr. to goo ft. in length and over 100 ft. high being 
by no means uncommon, Next to the Fly the Purari is the 
largest river inthe Possession. Lt enters the sea by several large 
channels. In the inland reaches above tidal influence it traverses 
some rough, hilly country, flowing almost parallel to and skirt- 
ing the base ofa mountain range 1500 ft. 10 2500 ft. above sea 
level. his river was explored by Sir W. McGregor in January 
and December 1893. [ts average width is about 250 yards. 
To the north lie a range of monntains 3000 ft. to 4000 ft. high, 
and southerly the country is greatly broken up by low rugged 
hills. To the westward the main range is visible at a distance 
of from fifteen to twenty miles, with its bold serrated perpen- 
dicular peaks. There is very little flat land here between the 
hills and the mountain spurs, although sago palms are more 
hnumerons than in some parts of the conntry lower down the 
river, The geological formation consists of sandstone associ- 
ated with nodules of gray limestone. At the Aure junction, 
some eighty miles from the sea, the Purari receives its first con- 
siderable tributary. The width of this branch is from So to 
Ioo yards, with a depth of one to two fathoms. Above its 
junction with the tributary the Purari maintains a general 
course along the main mountain range, the southern spursof which 
itskirts very closely, Tere the general character of the country, 
en the south side of the river, is a continuous succession of low 
sandstone hills, little more than Soo ft. high. These are 
rugged and precipitous, covered by dense forest. There are, 
however, no large trees. There was no appearance of any 
permanent native occupation in this district, and owing to its 
rugged nature the country did not seem adapted for European 
settlement. Several specks of gold were found in the bed of 
the river, and an important discovery of coal was also made 
near the island of Abukiru, in the main channel of the Purari 
River. As it is thought that the presence of coal in this dis- 
(rict may greatly influence the future of the country, it 
has been proposed to arrange for a detailed examination 
of the locality, The people are bronze coloured, a few 
being lighter than the Port Moresby natives, and all lighter 
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than Jwse of the Puram delta, West of the Purari delt?, 
between te moa bs of the Fly and Aird Iivers, le three im- 
porant streams, jhe QOmati, Ttrama, and Bamu. These 
Lraver-e chnoimous areas of low-lying country. Concerning 
each of these rivers, Mr. Thomson gave some interesting de- 
vals, the result of sir Wiliam) MacGregor’s explorations. 
Continmrg, he remarked: ‘' The exploration of the lower 
Bamu Wasn, besules throwing a food of light upon a 
hitheriw unxnown part of the country, reveals to us a condition 
of thi gs net casily underst'od, and rarely met with in any 
other d strict «1 the Possession. Ifere no cultivated areas were 
seen, allhuuyh the sail is exceedingly rich and abundantly 
watered. Phe people appeared to live entirely on sago. 
Hananas were growing wild amongst the rank forest vegetation, 
but the’ were 1.0 sims of sugarcane or sweet potatoes. A 
fair lea of the r.chness of the land in this district may 
be obtaire} when at ix stated that there is nothing to be 
compared with it in the Fly basin within goo miles of the 
sea. Ttas high and dry and in every respect eminently suitable 
for eatensive and systematic culuvation, there being a much 
larger stea of goud availabe agricultural land than Sir W. 
MacGregor had ‘seen elsewhere in the Possession.’ This dis- 
trict could no donbt be thrown open to European settlement 
without in any way infrirging existing native rights.’ Mr. 
Thomson hen dealt wih -ome of the newly-discovered features 
onthe torth-east coast of the possession examined by Sir William 
MacGregor dur.ng the months of February and March last. 
“Recent detailed examination of some hitherto unexplored 
parts of the coxst-line, ° said the witter, “thas discovered the 
ex.slence of several nav gable streams of considerable import- 
ance, whie a tiaverse of the coastal section between I pote and 
Dako shows that there are numerous sheltered channels among 
many cvial islands along the shore of the bay. “Fhese will be 
available for trading crafis in all kinds of weather. Passing 
on from this part of ihe coast-iie, an examination was made of 
them uth olastream slightly noth cf the Clyde riser, within 
the German territory. From observations of ten pairs of meri- 
dian stars the latitude of this stream ways found to be 7°? 55° 30" 
S., tanen al the place where it enters the sea. It is a em- 
paratively small watercourse, forty or hf y yards wide on the 
lower reaches. The na ives here are of a dark bronze colour 
and quite naked. The hair is worn in rirglet-, and removed 
from the face. Their ornaments consist of Jub's tears, earrings 
of turtle snell, and head iuffs of cassowary feathers. hey 
were armed with spears of palmwuod, Gothic shaped shields 
nearly 3 feet long, and stone clubs. At first they were friendly, 
but afferwards appeared hostile. The next river to claim atten- 
lion 1s called the Mambare. This is simply one of the mauths 
‘fariver known as the Clyde, of the Admiralty charts. It 
lies about two miles within the British territory, and in the 
ower part traverses some good alluvial land, abounding wih 
remaikabiy tine fields of say palms. The river was navigable 
hy the seam launch for the first forty miles, where further pro- 
yress Was impeded by ray ids, and some few imiles farther the 
channel os simply a succession of deep pouls. Below the 
rapids some extensive areas of very fine alluvial land were met 
with, an! Ute forest Gees so high that the birds on the upper 
tranches lade defiance to the marksman’s firearms. .\bove 
the rays the country was broken, and hte agricultural land 
was to te scen. The district p assesses a very fine chimate. 
dane flies and mosquitoes were entirely absent, and the carly 
morning alma.phere was decidedly coul and bracing, The 
people have well-clearcd and cultivated garden-, in which they 
plant ter’, fugart-cane, edible hibiscus, yams, and bananas ; but 
there were apparently nu tobacco, papaya, ner pumpkins. 
Several village. were located on the banks of the river, some of 
which are situated in the mulst of beautiful groves of cocuanut 
and betel palms, Vhe ony ornamental shrubs met wath con- 
sisted of a remarkably fine vanety of light yellow erotons of 
great Leauly. Onrcinary watercresses were met wih at one of 
the villages, but they were seen at no other place on the 
north-east coast, The men were profusely ornamented with 
shells, ) igs’ tceth, Job's tears, cassowary feathers. ccd seeds, and 
bones. Some uf the women wore a necklace or two, others a 
narrow ma work belt, but they were clothed wath nothing else. 
In this part of the country they use the password 
*Orokaiva,’ meaning ‘man of peace.” They use an adze 
of bavalt, Their pottery is not well prepared. tt is without 
ornament, thick, and shghtly conical in shape. ‘The people 
eeme] to he industrious agricullurists, growing food for the 
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entire population. They possess a great number of canoes. $ 
William MacGregor is of opinion that some good agricultura 
land could be obtained for European settlement without inte 
fering with native occupation, and he further believes that th 
natives would welcome European setilers who would be pr 
pared to treat them fairly.” The next place visited was a sm 
sluggish river, filly to sixty yards wide, and two fathoms dee] 
called the Ope or Opera. The position of its mouth was found 
to be Jat. S” 78? 16” S., and Jong. 14S 11 25" ele 

convenient for watering ships and of value to traders. Several 
villages were seen in the neighbourhood, and there 
evidence of a large population of friendly natives. The men 
were nude, but the women were covered by a petticoat of nat 
cloth. ‘They were armed with speas and stone clubs, or 
mented with wreaths of convelvulus and red hibiscus. Tt 
danced, sang, and shouted, but appeared to he very friend 
Yo the south of this district the Kumusi River flows i 
Holnicot or Gona Bay, in lat. S° 28’ 5., and long. 1 
16°. The mouth is obstructed by a har, some four feet hel 
the surface. Most of the land on the lower part of this rive! 
low and unfit for European cultivation, although considerable 
aieas of alluvial deposits are occupied by many native gardens, 
and there are fine helds of sayo palms. The highest poin 
reached was about forty-six miles from the sea, by traverse, a 
lat, S? 35’ S. and long. 148 0’ 20° E., where further pre 
gress was barred by rapids. Itere the country ‘‘was wit 
out exception the most attractive” Sir W. MacGregor ha 
“*scen in New Guinea.”” Extensive tracts of splendid alluv 
land stretched far ard wide along the river v¥ 
covered by forest trees, and to all appearance above 
reach of Hood, These flats occupy what was formerly the river 
bed, as indicated by the sandy substratum. Some six miles 
from the river lay one of the central main mountain ranges, the 
intervening space being oceupicd by small mountain streams 
numerous rolling wooded hills and flats, At night the air w: 
pure and delightfully cool. Great reluctance was felt at havi 
to leave such a district, where the scenery is of a very fin 
description. There is apparently a large population here, but 
the people would no donbt be friendly. When descending the 
river the steam launch A’udy collided with a treacherously con: 
cealed snag and foundered. This unfortunate accident com: 
pelled the party to travel down an open unprotected coast 
the whale and river boats. The Kumupi natives were unusual 
interesting. They are from a light to adark bronze colour, not 
remarkably powerful people, but of fair Papuan physique. 
Their forcheads are square an rather high, with hazel eyes a 
fair size, large month, smail chin, and flat cheeks and chests. 
The nose resembles that of Port Moresby, only slightly shorte 
and the nostrils rather cuarscr. Both sexes wear cloth 

mulberry bark. They use stone clubs, the disc and the pin 
apple pattern, the palmwood spear with square-shaped sharp 
end and barbs on one side only, and small Gothie shields, wit 

a few cxamples of the vreat shicld of Orangerie Bay. The 
stone clubs and adzes are made of basalt. Vhey have nv 
lubacco prowing in their vardens, and were ignorant of its w 
Their canoes are similar to those on the Tkore and Mamba 
Rivers. 1]t was found that a river of considerable size en 
the sea at Cape Sudest, but unluckily a bar closes its entrant 
to navigation, The natives call it Tambohoro, The positit 
of Cape Sudest was determined astronomically, and found 
he in Jat. S 44° S. and long, 148% 25° 30" EK. [In D 
Aclaml lay three streams were discovered —Kevoto 
Umundi Creeks and the Musa River. ‘he mouth of the fi 
of these lics in Jat. 9 4° §5° 5. and long. 148° 33’ 20” Ee. 
crecks are of hile importance. Vhe lower part of the Mul 
Kiver traverses low, swampy country, covered by water whi 
the nver is fluoved, When ascending this stream the 
ministrator passed within a few miles of the western peaks 
Mount Victory. ‘Tt has three principal summits, the wes 
one of which 1s at present quiescent.” Ashy-looking depe 
were observed amony the reeks on the others, and several Jat 
fumeroles, out of wh.ch little spiral clouds of smoke were i 
ing. The highest point reached on the tiver was abo 
thirty-five miles from the sea in Jat. 9° 19' 20” 5. and ff 
148° 53° 437 1. Here the steam was about 100 yards be 
three tathoms deep, and the curent two to three knots per h 
This place was evidently on the margin of a settled coun 
The banks of the river were beginning to risc, and the capa 
of the channel was about sufficicnt to carry the water, T 
forest trees were very large. What the vpper portion of t 
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Musa basin may be is at present unknown, but the lower part 
appeared to be of little value. Several villages occupy the 
flooded country on the banks of the river ; the houses are built 
on stilts a few feet above the water. The natives were friendly, but 
naturally shy and suspicions. They excel in making native cloth, 
many specimens of which were obtained. Their dead are interred 
in the villages, the graves being covered with a neatly thatched 
cage. They use palmwood spears, stone clubs, and adzes of 
jade. Both sexes wear a native cloth. The men wear the hair 
long, hanging down the back. They cook their food in clay 
pots, and eat lime and betel nut. The men were fairly strony 
and of good physique, but many were suffering from ring- 
worm and hydrocele. They were anxious to trade, and offered 
adzes, clay pots, and sago for plane-irons. Some very remark- 
able pottery was obtained on the north-east coast. The 
examples are bow]-shaped with outside raised designs, not pre- 
viously seen in any other part of British New Guinea. Besides 
these explorations the discovery of Pennegwa ffarhour in the 
extreme north-east of lossell Island, and a safe anchorage at 
Mabndaun, which very greatly increases the value of the western 
portion of the Papuan territory, were described. Mr. Thomson, 
by means of a map, indicated the territory dealt with in his 
paper, and at its conclusion a few pictures appropriate to the 
occasion were thrown on to the screen by Dr. Thomson. 

In the course of some remarks, Sir William MacGregor 
suggested that Mr. Thomson might follow up his paper with 
another. The one he had just read did not embrace all the 
latest work that had been done. His (Sir William’s) cispatches 
had not all been printed ; in fact, he questioned whether some 
of them had yet reached his Excellency the Governor. There 
was a great deal of iaformation which might be included in such 
a paper. For instance, Mr. De Vis had been examining a 
number of new and interesting native birds ; Baron Von Miller 
had got a lot of new plants ; but perhaps the most interesting, 
hecause the most practical, was the work being done by Mr. 
Jack and Mr. Rands. The geolngical specimens he had brought 
from the Purari River indicated a very large district in which 
there were very rich coal formations. The fossils that were 
under examination would show very clearly, he thought, the 
age of the deposit. 


UNIVERSITY AND EDUCATIONAL 
MS ITEM SIN CH EAN OI Be 


OxrForp.—In the lists of lectures announced for the present 
term, the most noteworthy feature is the removal of the subject 
of Anthropology from the list of the Faculty of Natural Science, 
and its insertion under that of Literze [fumaniores. ‘I'he titles 
of tbe Anthropological lectures are ‘* The Intellectual Develop- 
ment of Mankind,” by Dr. Tylor; ‘* The Elements of Physical 
Anthropology,” by Prof. A. Thomson ; and ‘‘ Primitive Musical 
Instruments,” by Mr. H. Balfour. There does not appear to 
be any adequate reason for considering that these subjects should 
belong to letters rather than to Natural Science, but perhaps 
it is a sign that a day is approaching when all the subjects of 
Natural Science will be recognised as farming as mucha part of 
litera humaniores, that is, of iadispensable culture, as Philosophy 
and Ancient Ilistory. fn the departments of Natural Science 
there is no change of importance to chronicle. Professors, 
Lecturers, and Demonstrators are the same as in the past 
academical year, and the subject-matter of the lectures refers in 
each case to the examinations inthe Honours School of Natural 
Science. Mr. R. T. Giinther is in residence at Magdalen 
College as Science Tutor, and Mr. W. Garstang is in residence 


NABORE 


at Lincoln College, and will deliver a conrse of lectures as 


Lecturer in Natural Science to the College. 

The examination for the Burdete-Coutts Scholarship will be 
held in the week beginning October 21. 

The Vice-Chancellor has appointed Mr. William tfolman 
Hunt the Romanes Lecturer for the year 1895. 


A copy of the report of the Minister of Public tnstruction 
in New South Wales, for the year 1593, has reached us. The 
work of the Technical Education Board for that year was carried 
an under very different conditions from those ol previous years. 
The scheme for retrenchment of expenditure in the public 
service led to the reduction of the vote for Technieal Education 
from £49,800 in 1892, to £25,367 in 1893. The field of 
operations had therefore to be confined within comparatively 
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narrow limits. Only 187 classes were carried on throughout 
the whole year, and the total number of students was 7096. 
In addition to the ordinary class work, popular lectures an 
various subjects were given at different centres throughout the 
colony. The success of these lectures may be judged from the 
fact that the Rev. J. Milne Curran lectured in Geology and 
Mineralogy to andiences ageregating 13,360 persons, or an 
average of over 300 persons at each lecture. 


THE Record of Technical and S:condary Education completes 
its third volume with the current number. The journal was 
only started tentatively, but the experience gained during the 
Jast three vears has shown that it is wanted, so it will be con- 
uiued. The present number is full of information of use to 
promoters of technical education. [ft includes the reports of 
the technical instruction committees of Somerset, Ilampshire, 
Isle of Wight, Staffordshire, and Worcestershire. Mr. W. E. 
Urwick gives a description of primary and secondary education 
in France, first tracing the progress of an imaginary boy from 
the primary school upward, and then detailing the means of 
transition from ore school to another, the help offered by the 
State, and the method of procuring it. So many committees 
have had to confess that their schemes of agricultural education 
have, to say the least, been unsuccessful, that an article on the 
promotion of such instruction in Great Britain should be widely 
read. lt is pointed out that elementary agricultural education 
must he founded definitely on science, thongh this may be ele- 
mentary. The subjects likely to be of most use are chemistry, 
botany, and zoology. Mathematical subjects should, if only as 
a matter of education, engage earnest attention, and it is suz- 
gested that elementary physics, Ieading up to the construction 
of the steam engine, might replace botany or zoology in the 
curriculum, There must always be stations for field demonstra- 
tions and experiments, and this class of work is of a threefold 
nature, ‘‘ First, there is the demonstration of the known action 
of certain elements of plant food when used in manures; it is 
this which is truly educational. Next comes what may fairly be 
called experiment, viz. the testing in each locality of the action 
of different manures on different crops or typical soils, Lastly, 
there is pure research into the unknowa, a matter which can 
only he successfully carried out at special places, thoronghly 
well-equipped for this particular purpose. While, however, it 
is to be hoped that Rothamsted will always form the premier 
research station for the kingdom, there would seem to be no 
reason why stations such as that which the Royal Agricultural 
Society have at Woburn might not, within limits, be multiphed.” 
In addition to the articles already referred to, the A'ecor! 
contains an illustrated descrip:ion of the fine Technical Colleze 
at Bradford, 


THE "‘ Guide to Technical and Commercial Education,” first 
issued by the Dundee and District .\ssociation for the Promotion 
of Technical and Commercial lduca:ion some five years ago, 
and the third edition af which has recently been published, has 
done good service. The object of the guide was tu indicate the 
lines along which apprentices might with adyantaze be urged 
to a systematic continnance of their education in subjects bearing 
on their particular ocenpations. In point of fact, the aim of the 
Committee was to do for the apprentice architect, engineer, 
mechanic, or o her craftsman, in the Yechnical School, what 
long ago in the Universities has been done for the professions 
by the institution of definite lines of study. Several Technical 
Instruction Committees have drawn up similar courses of study 
to be followed by young artisans in order to become efficieat 
workmen; and when such schemes are properly drafted, they 
serve a very useful purpose. 


SCLENTIIIC SH Riaies 


Quarterly Fournal of Microscopical Sciene, vol. xxxvi. part 
4, August.—In the first of a series of ‘' Studies on the Nervons 
System of Crustacea,” Mr. Edgar J. Allen gives the results of 
a careful investigation of the structure of the brain and gan- 
glionic chain in lobster embryos. By the employment of 
Ehrlich’s methylene blue methed he has been able to demon- 
strate the course of the constituent nerve-fibres, both co-ordin- 
ating, motor, and sensory, with remarkable success. The 
author’s observations agree with those of Retzius, Kolliker, and 
other recent investigators, as to the absence of any form of 
anastomosis between the fibres of different elements. Nervons 
discharges must, however, pass from onc element to another by 
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means of the finer terminal fibrils, which are shown to be 
frequently arranged in the form of distinct tnfts, having a 
constant position relative to each other. On this account the 
author hazards the suggestion ‘‘that the nervous energy 
resembles a static electrical charge, in the fact that the discharge 
takes place most readily through points,” the opposing tufts of 
fibrils of different elements being thus comparable to the 
“brushes” of an electrical machine. In the second and third 
of his '' Studies,” Mr. Allen deals with the Stomatogastric 
System of Astacus and Homarus, with the Beading of Nerve- 
fibres, and with End Swellings.—Other papers in the same 
number are hy Mr. E. A. Andrews, on some abnormal annelids, 
and Mr. W. E. Collinge, on the sensory canal system of 
Ganoids. All these papers are admirably illustrated. 


American Meteorological Journal, September.—On cloud 
formation, by Prof. W. von Bezold. This is a translation, by 
L. A. Bauer, of an address delivered in the “Urania” of 
Berlin, November 29, 1893, and published in /smmel und 
Erde, vol. vi. No. 5. We gave a brief notice of this valuable 
paper in vol. xlix. p. 503.” Prof. von Bezold's explanations of 
the formation of fogs and clouds are exceedingly interesting and 
instructive, and the translation into English will be of great use 
to many readers who may be unacquainted with German. 
Several of the cloud views have been made in Berlin expressly 
for this article. —Summer hot winds on the Great Plains, by J. 
M, Cline, M.D. This paper has been reprinted from the 
Bulletin of the Philosophical Society of Washington, vol. xii. 
1894, and contains an account of the hot wiaods observed from 
1874 to 1892, and of the general meteorological conditions pre- 
vailing at the time ol their occurrence, together with a descrip- 
tion of the general characteristics of those hat winds, and con- 
clusions as to their causes.—The meteorological services of 
South America, by A. L. Rotch. The countries in which 
meteorological observatories and central stations exist are Peru, 
Chile, Argentine Republic, Uruguay, and Brazil. Those dealt 
with in this article are Peru, in which is situated the observatory 
of Ef Asst, the highest station in the world, and Chile, of 
which the National Observatory is at Santiago, and was founded 
by the United States Transit of Venus Expedition in 1848. 


SOCIETIES AND ACADEMIES, 
PARIS. 


Academy of Sciences, Octoher S.—M. I.cowy in the 
chair.—On the eccentricity of the orbit of Jupiter's fifth satel- 
lite, by M. F. Tisserand. If @ be the great semi-axis, ¢ the 
eccentricity, and a, the longitude of perijove at a certain epoch 
(October 28, 1892), we have, as a first approximation, 

a = 47'906, ¢ = 00073, w) =~ 14°. 
—On the groups of transformations of differential linear equa- 
tions, hy M. Emile Picard. —Theory of flow on a weir without 
lateral contraction, when the bending liquid sheet is cither de- 
pressed, submerged below, or adherent to the weir, by M. J. 
Boussinesq.—On the propagation of electromagnetic waves in 
ice, and on the dielectric power of this substance, hy M. R. 
Blondlot sce Notes, p. 604). — Mean magnetism of the globe and 
" icanomales “ of terrestrial magnetism, by M. Alexis de ‘illo, 
The tables given show the mean value for the magnetic ele- 
ments for parallels at 10°” intervals for the years 1829, 1842, 
1880, 1885.—M. Ilaton de la Goupillitre informs the Academy 
that M. Cotteau has Icft his fine collection of fossil Echino- 
derms to the National School of Mines. This collection, com- 
bined with the Michelin collection, already at the School of 
Mines, will probably be the most complete of its kind.—On the 
dielectric power of ice, by M.A. Pérot. On recalculation of 
the resalts published on June 27, 1892, K assumes the value 
2‘og, A study of the latent heats of vaparisation of the satu- 
rated alcohols of the fatty series, by M. W. Louguinine. he 
latent heats of vaporisation obtained are as follows: lor ethy! 
alcohol, mean of cleven ex; ecriments, 201°42 cal. Ramsay and 
Voung’s value, 2¢6.4 cal., calculated hy means of the formula 


t dp 
Ie as sen 
CO a) at 


where ¢ = absolute temperature and J is the mechanical eqniva- 
lent of heat, probably differs from the experimental value owing 
to accumulate» crrors of data entering into their formula. 
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Normal propyl alcohol, L = (1) 164°07 eal. ; (2) 163°19 cal. 

Isopropy] alcohol (Sp. Ift. assumed same as N. P. Alcohol), 
Ions on7a ical. 

Normal buty] alcohol, L = 1381S cal. 

ice alcohol (Sp. Tit. of normal alcohol used’, L.= 13616 
cal. 

Fermentation amy! alcohol, L = 118°15 cal. 

Dimethylethylcarbinol (Sp. 1It. assumed same as amy! alco- 
hol), L = 110'37 eal. 


All determinations were made at pressures hetween 745 and 
755 mm.—On a particular case of the action of alkalies on glu- 
cose, by M. Fernand Gaud. The reaction of the alkali on 
glucose has been followed by means of different metallic oxides, 
capable of precipitating each of the products in turn, step by 
step.—On the production of gaseons formaldehyde for purposes 
of disinfection, by MM. R. Cambier and A. Brochet.—Manu- 
facture of alumina from clays, by M. Joseph Meibling.—On the 
germination of oleaginous grains, by M, leclere du Sablon. — 
Experiments on the eggs of the mulberry silkworm, an annual 
race, by M. Victor Rollat. It is found that hatching may he 
produced at any desired time by submitting the eggs to the 
action of compressed air at the pressure of 6 to 8 atmospheres 
for a fortnight—M. J. Posno describes, in a note, the results 
obtained by a process of distillation of house refuse.—M. F. 
Larroque reports the ravages produced by anthrax in the higher 
pastures of the Pyrenees. 
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TWO TEXT-BOOKS OF BOTANY. 

A Students Text-book of Botany. By Prof. S. H. Vines, 
M.A., D.Sc, F-R.S. (First half.) With 279 Illus- 
trations. (London: Swan Sonnenschein and Co., 
1894.) 

The Students Introductory Handbook of Systematic 
Botany. By Joseph W. Oliver. (London: Blackie 
and Son, 1894.) 

I are very glad indeed to welcome Prof. Vines’ new 

book. It is the first English text-book of modern 

botany that has yet appeared. The book has grown 
out of the author’s translation of Prantl’s “ Lehrbuch der 

Botanik,” but, as Prof. Vines tells us in the preface, 

**though the form of Prof. Prantl’s book is retained, and 

here and there paragraphs from the English edition 

have been inserted, it is essentially a new book, for 
which he alone is responsible.” 

The difficulties in the way of writing a good compre- 
hensive text-book of botany are very great. Owing to 
the huge amount of material, much of it mere detail, which 
accumulates day by day, the work of selection becomes 
increasingly laborious to any writer who is anxious to 
produce a text-book which shall be of real value to the 
advanced student. Perhaps no botanist was so well 
fitted to undertake this work as Prof. Vines, and he has 
done the work carefully and well. Modern researches 
have been incorporated wherever possible, and the 
author has placed his facts before the reader in a very 
clear, but somewhat encyclopedic manner. We must 
protest against the terminology. The author has intro- 
duced a large number of new terms, many of which 
seem to be quite superfluous, and likely to render the 
study of botany unnecessarily confusing to the student. 
Added to this, the book is, unfortunately, not got up ina 
very attractive style; the illustrations are poor, and the 
majority of them will be familiar to the student of botany. 
They have appeared over and over again in al] sorts of 
text-books, good and bad, and it is much to be regretted 
that an adherence to these old figures should have become 
traditional. 

The volume before us is only the first half of the book. 
It is divided into three parts, which deal respectively 
with morphology, the intimate structure of plants 
(anatomy and histology), and the classification of plants ; 
the latter includes the Thallophyta, lryophyta, and 
Pteridophyta, the description of the Phanerogams being 
reserved for the second half of the book. 

Part i. is divided into two chapters and an intro- 
duction. In the latter some fundamental points are con- 
sidered, the meaning of the terms morphology and 
homology explained, and a general description given 
of polymorphism, or alternation of generations, as 
exemplified in the moss, which is taken as occupying a 
central position, of morphological equality in the two 
generations, in the vegetable kingdom. 

The development of the body and its members is 
treated excellently. Holoblastic and meroblastic de- 
velopment are explained. The difference between homo- 
blastic and heteroblastic embryology is discussed. The 
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latter kind of development is seen most strongly 
marked in the Characee, Mosses, Lemanea, and 


Batrachospermum, where two distinct stages in the 
development of the gametophyte can be observed. 

In chapter ii. the special morphology of the members, 
thallus, stem, leaf, root, &c., is treated in detail. The 
description given of the leaf is excellent. The form 
of the leaf and its various parts are first of all de- 
scribed, then the development of the leaf, its branching, 
heterophylly, bud scales, &c. The leaf is regarded, from 
Bowers point of view, as a branch system. In most 
plants the leaf undergoes differentiation or segmentation 
along its longitudinal axis or phyllopodium. The result 
is that we get in the most complete cases the phyllo- 
podium differentiated into leaf base or hypopodium, meso- 
podium or petiole, and an apical part or epipodium. 
The epipodium is typically winged and forms the lamina, 
the mesopodium is rarely winged, the hypopodium more 
frequently so, forming the stipules or leaf-shecath. The 
branching of the leaf is commonly confined to the 
epipodium, and is like that of a stem or root, either 
dichotomous or lateral, but dichotomous branching is 
rare. The ribs of the lamina represent distinct axes of 
growth. In some cases the growth of these axes and 
their respective wings results in the production of leaves 
with an entire margin ; in other cases the growth is more 
irregular, and lobed, or segmented leaves are produced. 

The morphology of the reproductive organs is next 
considered, the vegetative, asexual, and sexual modes 
of reproduction being described in some detail. Bracts 
and perianth leaves are included under the common 
term hypsophylls. Inconnection with spore formation 
we think Prof. Vines has introduced an unnecessary 
distinction between spores which are produced on the 
gametophyte and spores which are produced on the 
sporophyte, especially as, in the cases where this is said 
to occur, the distinction between gametophyte and 
sporophyte is, to say the least, not well marked. When 
the spores are produced on a gametophyte they are 
called yonidia, the sporangia are called gonidangia, and 

he sporophores arc called gonidiophores. 

Part ii. deals with the intimate structure of plants, and 
is divided into two chapters, on the cell and the tissues 
respectively. The relation of multinucleated cells to 
uninucleate is explained. The multinucieate segment is 
regarded as a collection of protoplasmic units, evergids 
(a term due to Sachs), and is termed a ceenocyte. But, 
as the author points out, true multinucleate cells are 
produced in some plants by fragmentation of the original 
nucleus, as in the internodal cells of Chara. 

In connection with the minute structure of the cell, 
and the division of the nucleus, we find that many of the 
more important recent researches are included. 

The important observations of Guignard on centro- 
spheres are shortly described, and one or two of his 
figures are given in illustration. llere again the author’s 
statement that ‘‘closely associated with the nucleus is a 
body called the centrosphere,” appears to us to be too 
general, as centrospheres have not yet been discovered 
in all the groups of plants, although the observations 
which have been already made, lead one to the conclusion 
that they will ultimately be discovered in connection 
with all nuclei. 


DD 


OI4 


INA CTC, 


[OcToser 25, 1894 


In chapter ii., under tbe heading of Tissues, the 
author describes the connection of the cells, intercellular 


spaces, the various forms of tissue, including “sieve | 


tissue,” glandular tissue, parenchymatous, strengthening, 
and tracheal tissue. The general morphology of the 
tissue system deals with the apical growth of plants, and 
the morphology of the stele. The researches of Van 
Tieghem are here included. The variations from the 


primitive monostelic structure of the stem are polystelic | 


and schizostelic. 
Van Tieghem’s old term 
great improvement. 

The fundamental tissue system or ground tissue is 
divided into extra-stelar and intra-stelar. In monostelic 
stems the limits of the extra-stelar tissue are the 
endodermis and the layer of cells immediately below the 
epidermis. In polystelic stems the extra-stelar tissue 
includes al) the fundamental tissue outside the steles. 
The intra-stelar or conjunctive tissue includes the 
pericycle and pith. 

A very good description is given of the secondary extra- 
stelar tissue. In the description of cork formation, the 
classification of Van Tieghem is adopted as regards the 
place of origin of the phellogen. We should liketo have 
seen inthis section some account of the conditions which, 
probably, determine the formation of special kinds of 
periderm. The chapter concludes with a short account 
of the formation of tissue in consequence of injury. 

In the third part the classification of the vegetable 
kingdom into four groups, Thallophyta, Bryophyta, 
Pteridophyta, and Phanerogamia, is described. While 
recognising the general usefulness of such a division, 
we think it would have been better to separate the 
Bacteria and Cyanophycee to form another group— 
which has already been done by some writers—the 
Protophyta. The characteristics of the Bacteria are 
peculiar to themselves, and are such as to warrant 
their separation from the Fungi; and the same may be 
said of the Cyanopbyce:e, and their connection with the 
Alga. 

The author adheres to the classification of the Algx 
into four sub-classes: Cyanophycez, 
Phzophycexx, and Rhodophyceie. An excellent intro- 
ductory account is given of the whole class, followed by 
a special description of each sub-class and its principal 
orders and families. The Chlorophyce:e is divided into 
five series; Protococcoidex, Volvocoidea, Siphonoidex, 
Confervoideiv, and Charoidew, a classification with which 
we cordially agree. It has been customary to place the 
Charoidex between the Algw and Bryophyta as a sepa- 
rate group, but we think their inclusion as a sub-group 
of the green Aly is, in spite of the ditferences which 
exist between them, more in accordance with their 
structure. 

A short but excellent description is given of the Phivo- 
phycea. The author includes the unicellular forms, 
Syngenetice and Diatomace.e, in this group. This may 
be convenient, but few botanists will, we think, regard it 
as natural. <\ short general account of the red seaweeds, 
with a list of the orders and chief genera, concludes this 
portion of the book. 

The next group dealt with is that of the Fungi. A 
general account is first of all given of the structure and 
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The latter term, which corresponds to 
“‘astelic,” is, in our opinion, a 


Chlorophycex, | 


methods of reproduction. The asexual formation of 
spores is of general occurrence. In accordance with the 
author’s terminology, these are distinguished as gonida 
| and spores, according as they are borne on the gameto- 
phyte or sporophyte. The ordinary mycelium of mucor, 
for example, is the gametophyte; on this are produced 
gonidangia and gonidia. On the other hand, the zygo- 
spores of some mucors produce a promycelium ; this is 
regarded as the sporophyte, and its asexual reproductive 
organs are therefore sporangia and spores. Again inthe 
Peronosporacex, “in tho:e species in which the oospore 
gives rise to a promycelium, the promycelium is the 
sporophyte ; in those in which the oospore gives rise to 
zoospores, the oospore itself represents the sporophyte, 
and finally, in those in which the oospore at once gives 
tise to a sexual plant, the sporophyte is altogether 
unrepresented.” The ordinary mycelium is here also the 
gametophyte. 

The book concludes with an account of the vascular 
Cryptogams. The classification adopted by the author is 
more in accordance with the known facts of morphology, 
and is a distinct advance in the right direction. One of 
the most striking changes is the complete separation of 
the Isoétacex from the Selaginellacez, and its inclusion 
| among the Eusporangiate Filicinez. A useful table is 

given on p. 380, showing the relations of the various 
groups of the Pteridophyta. 

In connection with the Lycopodiacew, Treub’s im- 
portant observations on the embryogeny of the sporo- 
phyte and the structure and development of the 
gametophyte are incorporated. This is the first time 
these important researches have been described in an 
English text-book. 

In conclusion, English students have cause to be 
grateful to Prof. Vines for this excellent text-book, which 

| puts before them so clearly and definitely the main facts 
and conclusions connected with the science of botany ; 
and we look forward with great interest to the appear- 
ance of the second half of the book, which has been 
promised for the current year. 

The second book before us is, the author tells us in 
his preface, designed for the use of students who have 
passed through an elementary course of botany. It isa 
compilation from several English works and Le Maout 
ct Decaisne’s “ Traité Général de Botanique,” and the 
| author has been at some pains to select from them such 
portions as will be most useful to beginners. In this he 
has been fairly successful, and has placed his facts before 
the reader in a commendably simple form. 

‘The author is not without hope that the book may be 


it for this purpose. 
to place such a book in the hands of a_ private 
student, unless he were better acquainted with the cle- 
ments of botany than the majority of students in ele- 
mentary classes. 

A little more than one-third of the book deals with 
Cryptogams, the remainder of the volume being devoted 
to a description of the structure and classification of the 
Phanerogams. We can heartily commend the author's 
lucid description of some of the types he selects to 
illustrate the various groups. On the other hand, many 
of the types are described by him in such a way as to 


used for private study, but we could not recommend 
It would be perfectly useless — 
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give the student very little idea of the plant he is sup- 
posed to be studying. 

The second part of the work deals with the Phancro- 
gams. <a very fair account is given both of the Gymno- 
sperms and the Angiosperms. The major portion of this 
part of the book, however, is taken up with a description 
of the natural orders of the Angiosperms. 

Though there are a few new illustrations in the book, 
the majority of them are the old familiar ones referred 
to in the foregoing. We notice tbat the author has 
sometimes forgotten to acknowledge the source from 
which his iJlustrations have been taken. 

In conclusion, it may be said that the book is very well 
suited to those students who wish to pass a somewhat 
advanced examination, such as that of the Science and 
Art Department. We cannot help regretting, however, 
that there should be so large a demand for this kind 
of text-book. HAROLD WAGER. 


ie NA GLLINGS iG VP. 


Life in Ancient Egypt. Described by A. Erman ; trans- 
lated by H. M. Tirard. (London: Macmillan and 
Co., 1894.) 


HE appearance of an English translation of Prof. 
Erman’s work on the manners and customs of the 
ancient Egyptians is most opportune, for it comes at a 
time when the Egyptological world is still smarting 
under the loss, by death, of Prof. H. Brugsch, the last 
and probably the greatest of the little band of German 
Egyptologists of which Lepsius was such a brilliant 
member, and proves to us that there is in Germany, 
besides Dr. Wiedemann, one at least who may be 
expected to continue the great and good work which that 
veteran did so nich to promote. Prof. Erman is well 
known to Egyptologists by his papers and books on 
Egyptian grammar, of which from the time of his appear- 
ance at the Congress of Orientalists in 1874 until the 
present year he has never ceased to Jabour. [n 1878 he 
published some important observations on the formation 
of the plural in Egyptian (“ Die Pluralbildung des Aegy p- 


NAO 


tischen,” Leipzig, 1878), which was followed in 18So by | 


his “ Neuaegyptische Grammatik”; in 1890 he edited, 
with translation, commentary, &c., the stories from the 
Westcar papyrus (“ Mittheilungen ans den orientalischen 
Sammlungen—Die Mirchen des lapyrus Westcar ”), and 
last year he published a good little Egyptian grammar. 
A portion of his time he has devoted to contributing 
articles tothe Acgyptische Zeitschrift, of which he is now 
the editor, and to the Zettschréff of the German Oriental 
Society. His work on the life of the Egyptians, which 
in an English form we owe to Mrs. Tirard, appeared in 
parts, which formed two voluines, between the years 1884 
and 1887, and was then, and is now the only work of the 
sortin Germany. The large work by Ebers, “ Aegypten 
in Bild und Wort,” which appeared at Stuttgart in 
1879-81, and of which an English translation by Clara 
Bell was published in London in 1881-S2, attracted the 
popular mind chiefly by the many beautiful illustrations 
which it contained; references to original authorities 
were few and far between, but it nevertheless appealed 
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to a large class of readers successfully. Our own country- 
man, Wilkinson, the author of the first guide-book to 
Egypt, was perhaps the first to recognise that the only 
trustworthy descriptions of the manners and customs of 
the Egyptians must be derived from the native records of 
sculptor, artist and scribe, and he spent many years in 
compiling his monumental work on the subject, which, as 
Mrs. Tirard says in her preface, has formed one of the 
main sources of supply for Prof. Erman. Wilkinson’s 
knowledge of the inscriptions was somewhat hazy accord- 
ing to modern views, and the defects which occur in his 
work from this cause are conspicuous by their absence in 
Prof. Erman’s book, which is of course, as was to be ex- 
pected, a record of the Egyptians compiled from their own 
monuments and books. On many points we should like 
to have had his opinions, as for example, on the Hyksos, 
and on the Exodus ; as for the Hittites,on which nation 
more than one reputation lias been wrecked, he holds 
no strong view, but thinks they may have been identical 
with the Kheta of the hieroglyphics. In matters of 
chronology Prof. Erman ditfers greatly from Mariette and 
Maspcro, for he places the sixth dynasty as late as B.C. 
2500, while they date it at B.c. 3700 and 3300 respec- 
tively. There is no doubt that serious modifications in 
Egyptian chronology must shortly be made, and though 
they may take the form of reducing the antiquity of the 
periods of the dynasties from the twelfth downwards, 
yet it seems perfectly clear that the effect of the re- 
arrangement ougnt to be either to lengthen the period of 
the duration of the earlier dynasties, or to admit boldly 
a more recent date for the beginning of historical 
Egyptian civilisation, and to proclaim a lengthy period 
of prehistoric civilisation which in all probability ex- 
tended over thousands of years. Such considerations, 
however, affect Prof. Erman’s book very little, for the 
reader will rely upon him not for speculations as to the 
original home of the Egyptians and the history of their 
descendants who are known to us, but for the descriptions 
of their life as depicted on their works ; in this respect 
no more careful guide than Prof. Erman could be found. 
The tasteful form in which his book is printed and bound 
will, we believe, add to its intellectual attraction. 


OUR BOOK SHELF. 


Par Jules Girard, Secr¢taire- 


La Géographie littorale. 1 
(Paris: 


adjoint de la Société de Géoyraphie (Parts). 

Société d’Editions Scientifiques, 1895 [1894 ]) 
M. GirarpD says very justly in his preface that geo- 
graphers have not as yet given the coast lines of the 
world the attention to which these features are en- 
titled. He accordingly prepared the present little book, 
which has appeared, chapter by chapter, in the Aezse 
de Géographic, \t is unquestionably a useful compila- 
tion, but it is far from complete in any part; and it 
has been so carelessly revised, that a number of printer’s 
errors remain unnoticed. In the names of places out- 
side France the letters “ and # are frequenily trans- 
posed. Bab-el-mandeb appears as Bal-e/-.Mandel, and 
an extraneous 7 creeps into several names beyinning 
with G, e.g. Graages for Ganges, and Gruppy or Grufy 
for Guppy. More scrious are blunders in statements of 
facts, such as describing the whirlpool of Corryviechan 
as being near the island of “‘Scabra,” dans les lacs 
@’Ecosse, the transference of the Grey Man Path from 
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the north of Ireland to the west of Scotland, and the 
description of the Old Man of Hoy as the result of 
erosion in schistose rock, whereas it is a mass of hori- 
zontally stratified Old Red Sandstone. These examples 
might be considerably reinforced were detailed criticism 
necessary, but a graver defect is the way in which work 
done by others than Frenchmen has been ignored. 
Reference is certainly made to several British, German, 
Russian, and American writers, but rarely at first hand, 
and many works of the first importance have been 
entirely overlooked. 

There are seven chapters dealing successively with 
the movements of water in the sea, coast erosion, the 
movements of sand (the two most satisfactory chapters), 
the origin of beaches. deltas, estuaries, and the evidence 
of movements of the Jand along the coasts, including 
the origin of fjords. 

The treatment of estuaries is particularly inadequate. 
The Amazon and Congo are scarcely seriously touched on, 
the part of salinity in determining the vegrme of tides in 
an estuary is practically overlooked, and the relation of 
the yolume and velocity of a river to the volume of its 
estuary is not worked out at all. Perhaps the most 
marked omission is Prof. Osborne Reynolds’ magnificent 
experiments on the synthesis of sandbanks by tides, and 
the controlling relation of the configuration of the coasts 
to that of the banks. 

But with many faults of execution, the plan of the 
book is sound, and the work supplies a framework for 
a treatise of great value, which might be furnished if 
the author would first prepare a bibliography of the 
subject, and then undertake a thorough and _ Iecisurely 
revision. He. Re 


The Mechanics of Hoisting Machinery. By Dr. Julius 
Weisbach and Prof. Gustav Herrmann. Translated 
from the second German edition by Karl P. Dahlstrom, 
M.E. ‘London and New York: Macmillan and Co., 
1893.) 

Tuts book is atranslation from Prof. Herrmann’s revised 
edition of Weisbach’s great work on engineering 
mechanics. Several volumes of this work are familiar to 
English readers. The present section, however, has 
not previously appeared in English print, although its 
value has long been recognised. Mr. Dahlstrom was in- 
duced to undertake the translation, because he felt that 
there was a want in our technical literature for a text- 
book suitable for the higher grades of mechanies of 
machinery. 

As the title implies, the contents of the work are 
entirely concerned with hoisting machinery ; commencing 
with the simple lever and screw-jack., and going on with 
all kinds of pulleys and blocks, windlasses and lifts, as 
well as hydraulic plant, concluding with hoisting 
machinery for mines, cranes and sheers, excavators, 
and drelyers, &e. 

The treatment of these subjects is such that criticism 
is nearly unnecessary. The examples and illustrations 
are nearly all tcken from every-day engineering practice ; 
some are, however, old-fashioned. Senior students will 
obtain nany useful hints in this book, more especially on 
studying the methods of working out the examples 
through wut the volume. The diagrams are very clear 
and to the point. One cannot help naticing that the 
illustrations have in many cases a decidedly foreign 
appearaace, and the design would not be followed in 
this country ; nevertheless, they serve the very useful 
purpose of illustrating theoretical constructions by means 
of every diy objects. Mig. 65 represents the usual wood- 
cut of the essential arrangement of an hydrostatic 
press. The ram of the force-pump is shown the full 
diameter of the cylinder, and therefore no passage exists 
for the wier te pass from the saction to the dehvery 
valye on the down stroke. lig. 105 represents a two- 
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cylinder geared steam winch, fitted with a peculiar slide 
valve. A description of this valve would have been in- 
teresting, because only one eccentric appears to be 
necessary, thus doing away with the noisy link motion, 
especially when badly worn. 

The many references given add considerably to the 
ya lue and usefulness of this work, while the able mathe- 
mati cal treatment of the more difficult examples leaves 
nothin g to be desired. The translator may be congratu- 
lated on having added one more useful book to the 
libra ry available to the student and engineer. 

N. Je 
dn Elementary Manual of Zoology. By E. C. Cotes. 

Pp. 119. (Calcutta : Government Printing Office, 1893.) 
THE encouragement given to scientific instruction and 
research by the Indian Governmentis knownto all who see 
the many interesting and important publications which 
issue from the different departments. Most branches of 
natural knowledge are fostered in India with a care which 
could be followed with advantage in the British Isles. 
The work before us is nota voluminous report, nor is it a 
richly illustrated monograph of the kind that often eman- 
ates from the various departments of the Government. 
In its way, however, it will do excellent service by pro- 
viding a course of zoology suitable for the use of students 
at the Imperial Forest School, Dehra Dun. The author, 
who is leeturer on zoology in that school, and deputy 
superintendent of the Indian Museum, points out that 
the particular animals with which the Indian Forest officer 
is concerned are not treated in sufficient detail in the 
general text-books. His manual admirably supplies the 
requisite information, and furnishes a sound elementary 
course on the classification and habits of the commoner 
Indian animals. The work is divided into two parts, the 
first of which is a systematic course, while the second 
consists of directions for the dissection and examination 
of specimens. Theory and practice are thus each given 
a proper share of consideration. The book isa practical 
one, and the theoretical matter included in tt isonly such 
as is likely to be of use to the students for whom it has 
been designed. Little reference is therefore made to the 
fundamental theories of modcrn biology. 


Preservation of Health in India. By Sir J. Fayrer, 
K.C.S.1, F.R.S. Pp. 51. (London: Macmillan and 
Co., 1894.) 

Tite young European who is about to take up a long 

residence in India, could not do better than read, mark, 

learn, and inwardly digest ” what Sir Joseph TFayrer has 
to say about the preservation of health there. In this 
primer, so small that it will almost fit into the waistcoat- 
pocket, we find a good summary of information with 
regard to the physical characters and the elimate of India. 

Te obviate the deleterious action of the latter, and pre- 

serve health, the author lays down a few simple hygienic 

rules which must be observed. Ile deseribes the diseases 
and accidents in which immediate aid is required, and 
states brietly the antidotes to be employed in each case. 

Readers of the book will acquire, pleasintly and easily, a 

fund of useful knowledge on the mnst important points 

concerning health and possible sickness in our Eastern 
empire. 


First Principles of Building. By Alex. Black. Pp. 329. 
(London; Biggs and Co.) 
Tirty who build houses will find many matters 


connected with their occupation, prescnted in a prac- 
tical light, in the book under review. The choice 
and preparation of a site, the planning of the dwelling, 
and the nature and use of the materials to be employed, 
are considered by the author from a technical point of 
view. The work is a practical handbook for architects 
and builders, and contains a mass of highly-compressed 
information on all points pertaining to the erection of 
residences. 
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The Inheritance of Acquired Characters, 


Ir may be of interest to your readers to know that two 
guinea-pigs were born at Oxford a day or two before the death 
of Dr. Romanes, both of which exhibited a well-marked droop 
of the left upper eyelid. These guinea-pigs were the offspring 
of a male and a female guinea-pig, in hoth of which } had pro- 
duced for Dr. Romanes, some months earlier, a droop of the 
left upper eyelid by division of the left cervical sympathetic 
nerve. 

This resuJt is a corroboration ef one series of Brown- 
Seéqnard’s experiments on the inheritance of acquired character- 
istics. A very large series of such experiments are of course 
needed to eliminate all sources of error, but this I unfortunately 
cannot carry out at present, owing to the need of a special 
farm in the country for the proper care and brecding of the 
animals. LEONARD IIILL. 

Physiological Laboratory, University College, London, 

October 18. 


“ Rhynchedemus Terrestris” in Ireland. 


tr is now nearly twenty-five years ago since Sir John Lubbock 
discovered this Land-planarian for the first time in England. 
Although it is very doubtful whether the two other species, 
viz. Geodesmus bilineatus and Stpatium kurense, can he 
looked upon as truly indigenous in Europe, it is not so with 
Rhynchodemus terrestris. 

Since Miiller’s original discovery of this worm in 1774 in 
Denmark, it has been taken in the Balearic Isles, near Lulle, 
and on the Mediterranean coast in France, and near Wiirzburg 
in Germany. 
been found in Shropshire and Kent in England. More recently 
Mr. Harmer discovered it near Cambridge, and I have now to 
add a new locality, having received some specimens from Black- 
rock, near Dublin. R. T. SCHARFF. 

October 22. 


Watson’s Proof of Boltzmann’s Theorem on 
Permanence of Distributions. 


Dr. 


In working over Dr. Watson's proof of Boltzmann’s 1I- 
theorem (Watson, ‘‘ Kinetic Theory of Gases,” second eaition, 
P- 43), it appeared that, probably through a slip, the reasoning 
given depends on an assumption palpably absurd, 7.2. that the 
function whose vanishing defines the beginning or end of an 
encounter between a molecule belonging to a set with degrees 
of freedom and one belonging to another set with # degrees of 
freedom is a function of the coordinates of the lest motecule only, 
the one belonging to the ~ set. l’or while he takes the number 
of molecules of the ~ set whose momenta and coordinates lie 
between 

f, and ~, + dp, gr, and gn + dyn 


TAG 5 % » Gene 2 Ws 
he also takes g,, =0as the condition of encounters between 
those molecules and others from a sect whose coordinates are 
Pigs: Om 

Ido not know Boltzmann's proof, but while 1 suppose it is 
all right, I find it very hard to understand how any proof can 
exist. 4 prtor/ the only physical property assumed in Watson’s 
proof is that 

CP a a pe yey 5 6 

together with the fact that the number of molecules about a 
configuration ~, . Qn is 


SP, + « qu) dp, » @9n; 
and therefore it would, if true, apply to a system obtained by 
reversing the velocities when the permanent configuration had 
been very nearly reached, Such a system would retrace its path 
and go further and further from the permanent configuration. 
Hence it would appear as if the whole conception of Dr. 
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Watson’s proof was founded on a mistaken idea of what can be 
proved, and that all that any proof could show is that, taking 


all the values of a got from taking all the configurations which 


approach towards a permanent configuration of the mole- 
cules, avd the configurations which recede from the permanent 
configuration (obtained by reversing velocities), and then 
dtl 


striking some kind of average among them, the average ” 


would be negative. 
Will some one say exactly what the If-theorem proves ? 
Epwop. P. CuLVvVERWELL. 


Trinity College, Dublin, October 12. 


The Meteor-Streak of August 26, 1894. 


SINCE the publication of my paper in NaTURE of September 
27, in which | discussed observations of the fireball of August 
26 and its drifting-streak, I have received many additional de- 
scriptions which show that some of the earlier reports were not 
very accurate. The results I derived for the direction and rate 
of motion of the streak have therefore to be considerably 
amended to agree with the new materials. 

From all the data I find that the height of the streak was fifty- 
four miles ahove a poiat seven miles north-east of Denbigh. 
From thence it travelled horizontally to south-east, passing 
successively over Ruabon, Denbighshire, and Wem and Welling. 
ton, Shropshire, finally hecoming extinct six miles west of 
Wolverhampton, at just about thesameheight as at first. It 
traversed sixty-one miles in thirty minutes, which is equivalent 
to 176 feet per second. 

This deduction differs from the previous one, which assumed 
the meteoric or cosmic clond to have been rapidly ascending in 
the atmosphere during the time it remained visible. Mr. Wood, 
of Birmingham, obtained a similar result from the earlier 
observations. I feel certain, however, that no such upward 
movement of the clond really occurred, but that it maintained, 
throughout its rapid drift to the south-east, a nearly uniform 
elevation of about fifty-four miles above the earth's surface. 

Bristol, October 14. W. F. DENNING. 


Flight of Oceanic Birds. 

JUDGING from Mr, Kingsmill’s photograph, it would appear 
that the bird is just in the position of the half-stroke of the 
wings when making a fresh start or a sudden spurt. While these 
birds generally sail about, yet at times they do flap their wings. 
The movement of the wiogs in all these oceanic birds is very 
deliberate. I might here be allowed to point ont tbe interest 
attaching to such photographs as these ; and as many have hand- 
cameras now, snap-shots of animal life at sea, or of any natural 
phenomena, would be valuable and interesting additions to our 
knowledge of sea life. D. Witson LARKER. 

Greenhithe, October 13. 


A LONG-PERIOD METEOROGRAPH. 


[2 order to obtain a record of the principal meteoro- 

logical variations at the summit of Mont Blane, M. 
Jules Richard, of the well-known firm of scientific instru- 
ment makers, has constructed for Dr. Janssen a meteoro- 
graph which will run through the winter and spring 
without being re-wound. 

The instrument (Fig. £) is set in action by a weight of 
about ninety kilograms, which falls from five to six metres 
in eight months. This weight moves a pendulum, which 
regulates the movement of the various parts of the ap- 
paratus. It was essential that the motion of the pendu- 
lum should not be greatly atfected by considerable 
variations of temperature. A moditied form of Denison’s 
escapement was therefore adopted by M. Richard (Fig. 
1,A.). An advantage of this eseapement is that it only 
requires a very minute quantity of oil. Denison was un- 
able to detect any variation in the uniform motion of the 
pendulum when the oil had frozen to the consistency of 
tallow. 

All the movements of the meteorograph are given ta 
the respective instruments through a horizontal shafts 
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Fic. 1.—Leng:period meteorograph for the Mont Blanc Observatory. a, clock to run eight manths;, barometric recording system: C, mercu 
barometer; 0D, registering anemonicter and anemoscope: #, pen of thermometer: F, pen of hyerometer; fF’, reservoir of thermometer, Fy 
hairs of hygrometer; G,G,G, counterposes for ensuring the regular mavement of the paper spindles; 1, pendulum of clock: 1, transmitter of 
the clock-movement to the different recording systems. 


1 2.—Tetah of the anem oe ope-anempeieter regi teriac sy tem shownatpin Fig. t. No.1. «4, 8, connections of the vane and anemometer witlt 
Ue regi tering fyetem; t., com wher! fer velocity of wind (anemometer); 1., Cog wheel for direction of wind (anemoscope): M, group of recording 
pens; x, rod of papers 0, magaaie for paper upon which records have been traced ; ¥, system actuated by the ccunterpoise ¢., and serving to 
rollup the wed paper No. 2. General view -f the writing system. Q,9', buttons for lifting the pens; &, Rk’, rollers actuated by the eog-wheels 
antic. §, detail of the pen-tebe of the anehowrp! . u, detail of the jen-tube of the anemometer; v, series of pen-tubes. 
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which is in connection with the pendulum. The shaft is 
completely rotated round its axis once in twenty-four 
hours, and this diurnal motion is communicated to the 
bobbins of paper belonging to the different registering 
instruments. The paper on these bobbins is unrolled 
with a different velocity for each instrument. 

The instrument for registering variations of atmo- 
spheric pressure is shown at B,in Fig. 1. The marking 
needle records the movements of the mercury in the 
lower branch of a Gay-Lussac barometer having a very 
large cistern. 

For recording variations of temperature, metallic 
reservoirs on the Bourdon system are employed, and for 
humidity a hair or Saussure’s hygrometer is used. The 
velocity and direction of the wind are registered by a new 
arrangement devised by M. Richard, the principle being 
as follows :—A cylinder, carrying a certain number of 
cogs, arranged helically on its surface, is connected with 
a Robinson’s anemometer, and acts by means of the cogs 
on an equal number of pens, each of which is lifted up in 
succession and made to mark the drum of paper so 
long as the cog acts upon it. For registering direction, 
the apparatus 1s provided with eight separate pens for 
the eight principal directions of the wind. For velocity, 
the cylinder carries ten cogs, which act successively on 
ten pens. Each pen is geared during one-tenth of a 
complete rotation of the cylinder, and, knowing the rate 
‘of movement of the cylinder, the velocity of the wind 
may be found from the length of the traces made by the 
different pens. 

The descriptions beneath the accompanying illustra- 
tions, for which we are indebted to Zu Vature, tell the 
use of the different parts of the instrument. In spite of 
the many precautions which have been taken, Dr. Janssen 
recognises that the instrument is more or less tentative 
in character. Dut the question of long-period meteoro- 
graphs for meterological stations at high altitudes is so 
Important that the result of the experiment will be 
awaited with great interest. 


DI OURTE GE Be SEAN SEO TM ERY 


NY ANY works on North American butterflies, and on 

some groups of moths also, have been published of 
late years, but the important family of the Noctuids has 
hitherto been much neglected. A great deal has been 
done in this direction, it is true, but the information is 
scattered broadcast through periodicals, and but little 
has been attempted to systematise it, the only existing 
guide being Grote’s “List of North American Moths,” 
which is limited to names of species, without even refer- 
ences to where they are described. 

But to work ata group of insects without the aid of 
catalogues and monographs, is ‘like attempting to study 
a language without the help of a grammar and dictionary. 
In the work before us, Prof. Smith has amply fulfilled the 
latter necessity, as far as regards the family of moths of 
which he treats, The Noctuidie may be considered the 
Most extensive family of the larger moths. We have 300 
species in England, and Staudinger’s last “ Catalogue of 
the Lepidoptera of Europe, North Africa, Asia Minor, 
Siberia, and Labrador,” published in 1871, enumerates 
1040 species for those countries, and many have been 
added since ; and although Prof. Smith does not number 
the North American species, an examination of his index 
yields upwards of 3000 species ; and even after making the 
largest deductions for generic names and synonyms (per- 


1 Prulletin of the United States National Museum, No. 44 A Catalngue. 
bibliographical and synonymical, of the Species of Moths of the Iepidop- 
terous Superfamily Noctuid.e, found in Loreal Anierica, with critical notes 
by Dr. John 2B. Smith, Professor of Entomology in Rutger’s College. 
(Washington, 1393.) 
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haps too large an allowance), we may still fairly con- 
clude that the Nearctic fauna considerably outnumbers 
the Palzarctic in this family, though it is not the case in 
the butterflies. 

Prof. Smith has been accumulating materials for a 


_monograph of the North American Noctuide for the 


last ten years. During the course of his studies, he 
visited London, and made a special study of the impor- 
tant series of type-specimens in the British Museum, 
which includes a large proportion of those described 
by Guenée, Walker, and Grote. Consequently he ha. 
been able to clear up a good deal of hitherto doubtful 
synonymy. He has also visited several of the more 
important museums on the continent, and of course the 
principal collections in North America had previously 
been examined by him; therefore his work is not a 
mere compilation (though even in this case it would have 
been of great value), but it represents a large amount of 
original study. 

A rather important question discussed by Prof. Smith 
in his preface, is that of “types.” He remarks :—‘ Dr. 
Hayen holds that every specimen named by an author of 
a species described by himself is a type. Mr. Morrison 
was yet more liberal, and marked as ‘type’ a number of 
specimens of species described by Mr. Grote, having 
presumably compared them with the actual type. Mr. 
Grote’s practice seems to have been to mark all speci- 
mens before him when writing his original description, as 
“type, and | think Mr. Grote is right.” Our own opinion 
is that greater precision is necessary, and that no speci- 
men can be considered a type which was not before an 
author when he drew up his description. Even so, he 
should always label one individual specimen, which he 
considers to represent his species best, as “type,’’ and, 
properly speaking, there cannot be more than two such 
“types ” of a species, male and female. The remainder 
of the series should be regarded not as “types,” but as 
“co-types,” and specimens which are afterwards compared 
and considered to agree with them, whether compared by 
the author of the species himself, or by some other per- 
son, should simply be labelled ‘‘compared with type.” 
Too much precaution cannot be exerted in these matters. 
Among other subjects noticed in the preface, are the 
contents of the various collections consulted by Prof. 
Smith, the dates of Hiibner’s works (in which he hardly 
seems to us to be fully acquainted with the published in- 
formation), and explanations respecting the manner in 
which he has arranged the details of his book, in quating 
references and localities, &c. <All the species contained 
in the United States National Museum at Washington 
are marked with an asterisk. A useful index to authors 
and works cited follows the preface, and the general 
index, which closes the volume, fills twenty-six pages 
of small print in double columns, 

Great differences of opinion exist between Prof. Smith 
and other American and European entomologists re- 
specting the classification of the Noctuidx, and some- 
times also respecting the identification of various species 
cited. This is unavoidable, and in no way interferes with 
the value of his work. In most cases, Prof. Smith indi- 
cates where the type specimens of each species are to 
be found, and frequently adds valuable notes on identi- 
fication and variation. Transformations are omitted, 
owing to the late Mr. Harry edwards having issued a 
complete catalogue of the early stages of Norh American 
Lepidoptera (Au//etin No. 35 of the National Museum). 

In conclusion, we may venture to express a hope that 
it may not be very long before Prof. Smith’s promised 
“Monograph of North American Noctuidi"’ is ready 
to see the light. A catalogue is good, but a monograph 
is better, and we shall be very pleased to see a work of 
such magnitude and importance carried to a successful 
conclusion. 

W. FF. Kiney. 


(i OTERS 


REUTER’S correspondent at Amsterdam reports that, accord- 
ing to a telegram received from Batavia, there has been an 
eruption of the volcano of Galoenggoen, near Garoet, ia the 
Preang Regency. Several native villages are said to have been 
destroyed. The great eruption of this voleaao in 1822 involved 
an enormous loss of life and property. 


A sEVERE shock of earthquake is reported by the Central 
News correspondent at Tokio as having occurred on Monday 
night in the province of Akita. The centre of the disturbance 
was apparently the town of Sakata, which was almost eatirely 
destroyed. 


We regret to note the death of Mr. Charles Carpmael, the 
Director of the Meteorological Service of Canada. Ile died at 
Iiastings on Saturday. The death is also annouaced of General 
Robson Benson, whose work in connection with the develop- 
ment of the Botanic Gardens at Madras and Raagoon earned 
for him the esteem of all botanists; and of Mr. Edwin Clark, 
the engineer. Mr. Clark was a Fellow of the Royal <Astro- 
nomical and Meteorological Societies. 


WE learn from the American Naturalist that the Salt Lake 
Literary and Scientific Association has recently given sixty 
thousand dollars for the endowment of a chair of Geology in the 
University of Utah. The chair has been named the Deseret 
Professorship of Geology, and Dr. J. E. Talmage has heen 
appointed to it. 


A CORRESPONDENT informs us that he recently tested two 
samples of oxygen supplied for the use of lanternists, and 
found them to be mixtures of sixty-five per cent. oxygen and 
thirty-five per cent. nitrogen. Persons who use coinpressed 
oxygen should therefore obtain, from the dealer who supplies 
the gas, some kind of guarantee that it is up to a certain 
standard of purity. 


«\ VERY fine auroral display was observed ia New Zealand 
and the south-eastern parts of Australia on August 20. Mr. 
II. C. Russell writes to us, that at Sydney the south-eastern 
sky assumed a peculiar green tint at 6.35 p.m. Clouds inter- 
fered with his view of the display, and finally blotted out the 
auroral light and streamers at 8.33 p.m. In New Zealand, 
the aurora is said to have been very brilliant. 


Tri. London and Provincial Ornithological Society will hold 
their ninth annual show at the Royal Aquarium, Westminster, 
on Tuesday, Wednesday, and Thursday, October 30, 31, and 
November t. The extent of the show may be judged by the 
fact that over one thousand British and foreign birds will be on 
view. 


Tur following strange incident is descrihed in the 7tmes as 
having occurred in the reptile-house of the Zoological Society's 
menagerie, the scene being one of the compartments in which 
the boa-constrictors are confined. Two large boas occupied the 
chamber, one snake being nine feet and the other eight feet long. 
When the house was opened in the morning only one boa was 
found in this cage; the other had disappeared. Though the 
survivor was only a foot longer than the other snake, there was 
a9 reason to doubt that it had completely swallowed its com- 
panion. It was so distended that the scales were almost 
separated, and it was unable either to coil itself or to move. 
There is every reason to believe that in accomplishing this 
almost incredible feat the snake acted by mistake, and that it 
devoured its companion by what deserves to be called an 
aceident. The larger boa was fed with a pigcon before the 
house was closed for the night. Itswallowed the bird, and the 
other boa was then given a pigeon, which it had begun to 
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swallow when the snakes were left forthe night. It is believed 
that the larger snake then caught hold of the part of the pigeon 
which projected from the other’s mouth, aad gradually ea- 
veloped, not only the bird, but the head of the other snake. 
Once begun, the swallowing process would go on almost 
mechanically. As the swallowed snake was only one foot less 
in length than the swallower aad of nearly equal bulk, weighing 
about fifty pounds, the gastric juices must have dissolved the 
portion which first entered the snake’s stomach before the 
remainder was drawn into the jaws. Though still rather 
lethargic, the surviving boa is not injured by its meal. It coils 
itself up withont difficulty, and its scales have the beautiful 
iridescent bloom peculiar to the skin of snakes when in perfect 
health. 

Tue Committee of the Bexley Cottage Ilospital are to be 
commended for their enterprise. They have induced Mr. Hiram 
S. Maxim to consent to exhibit his flying machine to the public 
on Saturday afternoon, November 3, at Baldwin's Park, 
Bexley, and to give an account of its history, construction, and 
future. The machine will be run along its track at a high 
velocity, so there will be an opportunity of judging of its 
capabilities. Mr. Maxim’s workshop will be open to visitors, 
and his scientific apparatus will be on view. There will 
also be a practical display of the Maxim automatic machine 
guns. This method of obtaining funds for hospital work is 
worth developing. We hope it will meet with the success it 
deserves. Perhaps the time will soon come when the publie 
will take as much interest in a scientific invention as it does in 
a good picture. 

Two Russian Kalmuks from the lower Volga, one of them a 
Buddhist priest, have recently spent some time in Thasa, and 
the Comrptes-rendus of the Paris Geographical Society expresses 
the hope that they may be able to make public some interesting 
facts about the sacred city, from which all Europeans have been 
tigidly excluded for the last half-century. 


THE provisional programme issued by the Royal Geog -aph- 
ical Society for the Session 1894-5 shows that the Society is 
responding to the more general interest now being taken by its 
Fellows in the serious study of geoyraphy. The roams of the 
Society have been altered and greatly improved, better 
accommodation being provided for the large collection of maps 
to which the public has free access, and for the library. A large 
room has been added to the library for the use of Fellows 
who wish to carry on special stuly undisturbed. A new series 
of technical meetings is to be instituted, at which important 
papers may be discussed by specialists, and the investigation of 
the scientific aspects of geography encouraged. It has long 
been felt that the evening meetings did not serve this purpose, 
the lateness of the hour and the presence of a large general 
audience preventing anything like technic1l diseussion or de- 
tailed criticism. The new afternoon meetings are intended for 
specialists only, and they will take place in the map-room of the 
Society as frequently as occasion arises. 

EVENING lectures will continue to be a prominent feature of 
the activity of the Royal Geographical Society, and the Session 
will be opened on November 12 by Mr. Il. 11. Johnston, C.B., 
who will speak of the British Central Africa Protectorate, of 
which he is Administrator, ‘The two following meetings will 
also be devoted to Africa, Mr. Walter 1. Harris giving an 
account of his recent visit in disguise to the oasis of Tafilet in 
Southern Morocco, and M. Lionel Decle deseribing his adven- 
turous journey from the Cape to Uganda. Papers are also 
promised by Mr. Basil 11. Chamberlain on the Luchu Islands, 
Mr. O. Wowarth on the Sierra Madre of Mexico, Mr. D.G. 
Ilogarth on recent explorations in Asia Minor, Mr. G. G. 
Dixon on North-west British Guiana, Mr. S. Butcher on 
Luristan, Mr. 1. Weld-Blundell on Cyrenaica, Mr. W. M. 
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Conway on the Alps, their limits, structure, and physiozgnony, 
and Mr. C. Raymond Beazeley on a new Periplus of the 
Erythrean Sea. Mr. J. Theodore Bent, who starts immediately 
on a new journey from Oman to Aden across -\rabia, hopes to 

* return in time to give an account of his travels. The Christmas 
lectures to young people will be continued, the lecturer this 
year being Dr. H. R. Mill, and the subject ‘Ifoliday 
Geography.” 


We have received a new instalment of the ‘‘ Annals” (Eje 
godnik) of the Russian Geographical Society, vol. iii. 1894, 
which is on the same high level as the preceding issues of the 
Same series. It contains a review of astronomical, geodetical, 
and cartographical work done in the year 1892 by the geodetists 
and topozraphers ol the Ministry of War, and of the hydro- 
graphic work done in 1891 by the officers of the Navy. The 
meteorological and hydrological observations made by officers 
of the Russian Navy are discussed by P. A. Mordovin; and 
also the work of the officers of the Miaistry of Ways. E. E. 
Leist gives a review of the work done in the domain of terres- 
trial magnetism, magnetic anomalies, and magnetic perturba- 
tions in Russia; S. N. Nikitin sums up the progress of geo- 
logical exploration in the Russian Empire; 3. Y. Sreznewski 
deals with the progress of Russian meteorology; and N,. f. 
Kuznetsoff gives an elaborate review of the work done in the 
domain of botanical geography in Russia, and partly also in 
West Europe. <All these papers are supplied with full 
bibliographical indexes. 


In the same ‘‘ Annals,” M. Nikitin, who is undoubtedly the 
highest authority on the Glacial period in Russia, sums up our 
present knowledge as regards the supposed inter-glacial de- 
Posits in East Europe. In his well-known work on the glacia- 
tion of Russia, published in 1886, he pointed out that the theory 
of a double glaciation is utterly inapplicable to that country, 
and that, if a second glaciation really has existed in Europe, it 
did not exist in Russia, which must have been free of ice during 
the period when the ice is supposed to have invaded Europe for 
asecond time. True, a young geologist, M. Krischtafowitsch, 
announced, in 1891, the discovery of inter-glacial deposits 
about Moscow, and his article had been quoted in West 
Europe as a confirmation of tbe double glaciation theory; but 
the following year, when his observations were made with 
@reater accuracy, he hastened to recognise that he had too 
rashly built up his theory. M. Nikitin’s opinion is, therefore, 
that. although the whole question cannot yet be considered as 
finally settled, there are no facts whatever which the theory of 
an inter-glacial periol in East Europe might be built upon ; 
on the contrary, the facts point to a single glaciation. 


THE gradual but somewhat tardy recognition of the part 
played by motor elements in consciousness in the localisation of 
objects in space, forms an interesting chapter in the history of 
the progress of psychological interpretation. A valuable 
contribution to this subject is to be found in a paper on the 
localisation of sound, by Prof. Miinsterberg and Mr, A. H. 
Pierce, in the current number of the /sychological Review, ¥ is 
based on a careful experimental investigation, and goes far to 
establish Prof. Miinsterberg’s theory, that the assigning of 
direction to sounds rests upon the union of sensations of sound 
and motor sensations, the latter originating from actual or 
intended movements of the head in the direction of the 
sounding body. The paper, which well illustrates the value of 
experimental research in psychology, deserves the careful 
attention of all those who are interested in the psychological 
aspect of the problems of space. 


AN investigation that furnishes a new point of view from 
which to consider the undoubted Arachnid affinities of that 
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morphological puzzle, the American king-crab, Limulus, it 
described in the Zettschrist /. wiss. Zoolo,ie, vol. \viii. part 1 

issued last July. The author is Dr. A. Jaworowski, of Lem- 
berg, and he has traced out the development of the so-called 
“lung” ina spider, 7rochosa singoriencis. He finds that this 
organ does not arise directly as such, but is formed in oatugeny 
by the secondary molification of a true trachea, which con- 
sists at first of a funnel-shaped external or stigmatic chamber, a 
common tracheal stem, and a bundle of delicate terminal 
tubules, penetrating some distance into the body. The tracheal 
tubes gradually atrophy, and on the walls of the external 
chamber or air-sac, which considerably enlarges, arise a number 
of parallel lamelliform folds, at right angles to the course of the 
common tracheal stem. From these structures, which in their 
early stages recall the appearance presented by the transverse 
Striations of the trachea in insects, the respiratory lamella of 
the ‘‘lung” are derived. Development thus establishes the 
Tracheate origin of the Arachnida, and opposes the view that 
the lungs of spiders have arisen as modifications of the gill-books 
of a Limulus-like ancestor ; though Dr. Jaworowski holds that 
the converse of this proposition—that the gill-books of Lruru/ts 
have been evolved by the modification of Arachnid lunzs—is 
very probably true. Simroth’s view that Liwu/us is essentially 
aland animal, secondarily adapted to a marioe existence, is 
thus confirmed ; and Dr. Jaworowski does not hesitate, after a 
discussion of the nature of the Crustacean gill, to derive the 
whole phylum Crustacea from the Tracheate stem. 


HERREN KouHLRAuSCH and Heydweiler appear to have 
approximated more closely to the preparation of absolutely 
pure water than any previous observers. ina paper on the 
subject, published in the current number of IWtedemann's 
alnnaten, they describe the manner in which they prepare! and 
tested the samples of pure water. Water distillet in air shows, 
even with the greatest precautions, an elec.ric conductivity of 
o'7 x 107 at 18°C., mercury being the unit. Distillation in a 
vacuum of aboat oor mm. reluces this Coaductivity to 
o'25 x 107!, but into this value the solubility of the glass 
enters as a disturbing factor. .\ glass vessel employed for the 
purpose ten years azo hal been constantly kept fille} with 
water, with the result that the value for the conductivity found 
with what was now practically insoluble giass was as low as 
o'og x 107'". This value was greatly inflicnced by chanzes of 
tempzrature, beinz about o’ol4 ato’, and o'1S at 50°, bat this 
behaviour had been predicted by the theory of dissociation. 
The authors now endeavoured to find the true conductivity of 
absolutely pure water by extrapolation, on the basis of the 
change of the temperature coefficient with increasing impurity, 
as given by the theary of dissociation. The yalue thus obtained 
for the conductivity of absolutely pure water at 18° C. was 
0035 x 107! Te will be seen that the extrapolation only 
amounted to 10 per cent. The amount of residual impurity 
was estimated at a few thousandths of a milligrammce per litre, 
which is 10,099 times less than the amount of air normally 
absorbed from the atmosphere. A curious phenomenon 
observed in the course of these measurements was the tem- 
porary tucrease of conductivity of the water when the current 
was of any considerable duration, an increase which sometimes 
amounted to 100 per cent. The amount of dissociated 
hydrogen in a cubic metre of water at 18’ is calculated to be 
008 milligrammes. at o° only 0°036 milligrammes, and at 109° 
0'S5 milligrammes. Small as are these numbers, they still mean 
thousands of millions of atoms tothe cubic mm., ¢.¢. intervals 
between neighbouring atoms of the order of wave-lengths of 
light. In our conception, and even in miscroscopic vision, 
these free atoms of hydrozen would still appear to fill space 
continuously. That Ohm’s law still holds for such a solution 
is not surprising. 
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IN avazercontnbuted to L’Eclairage Electrizue, Signor L. 
Palmieri gives an account of the results he has obtained 
during the last few years in his study of the earth-currents 
at the Vesuvius Observatory. One of the earth-lines used 
terminates in a large copper plate buried in a well at the 
little village of Rcsina at the base of the mountain, and 
follows the direction S.W.-N.E. to the Observatory, where it 
is taken almost vertically down from the observing room 
and connected with the lightning-conductor. <A shorter line 
has been tried in several azimuths, but has finally been per- 
manently hxed in aN, WW. direction from the Observatory. At 
first an ordinary astatic galvanometer with rather long magnetic 
needles was used, but it was found that the powerful currents 
which passed during thunderstorms often demagnetised the 
needles, or even magnetised them in the reverse direction. The 
ordinary form of suspended coil I)'Arsonval galvanometer was 
also found to be subject to the objection that if the metallic 
suspensin was sufficiently fine to allow of the small currents 
ordinarily obtained being recorded, then the large currents some- 
times obtained fused the suspension. Finally the author, alter 
consulting with Marianini, designed an instrument which 
es-entially consists of a small electro-magnet the coils of which 
are connected to the earth-line and a magnetised needle 
suspended above this magnet. After more than a year of con- 
tinuous observation, the author had come to the conclusion that 
the earth-currents were always from the lower station to the 
higher ; but towards the end of August 1893, the currents com- 
menced to vary in direction, and finally settled down in the 
opposite direction to that they had taken since 1889, when ob- 
servations were first started. The change in the direction in 
the earth-currents occurred at a period when the volcano was 
more than usually active; but in January and February 1S94 
the volcano hecame much less active, and the earth-currents 
first decreased in intensity and then resumed their old upward 
direction. The activity, however, broke ou’ again, at the 
central crater this time, and the carth-carrents again changed 
their direction. 
volezno is quiescent the earth-currents ascend, but when the 
voleanu’s activity increases, the earth-currents at once change 
their direction and pass from the higher station to the lower. 
On June 7, 1891, when the lava made its first appearance, it 
was noticed that the needle of the astatic galvanometer at that 
ime employed was continually in movement ; and this move- 
ment wa very irregular, the needle often behaving as if it had 
received a sudden blow. 

A BRILF summary of the analytical wark required for the 
practical examinations in inorganic chemistry of the Science 
and Art Department is given in ‘fA Laboratory Guide and 
Analytical Tables,” by Mr. James Grant (Smith and Wood, 
Manchester’. 

THE October number of the Proceedings of the Physical 
Society of London vol. xiii. part i.) has been published. 
contains thirteen papers and six plates. 
Royal Microscopical Society, for October, has also just been 
issucd. 


ME WILLIAM AND NORGATE have issued the sixtieth 
number of their *cientific bouk cireular, in which are catalogued 
new scientific publications, mostly of foreign origin, offered for 
sale by tiem. .\ similar catalogue has been received from Mr, 
J. El. Kntwles, Lavender-hill, London, 5. W. 

Tur Ade resin Vrinting and Publishing Company are just 
isting ‘Electric Lamps and Electric Lighting,” by Dr. J. A. 
Vleminy, |b K.s. Thesame publishers also announce, as ready 
hortly,  U lectri ‘ 
dealing with 


Pa 


Motive lower,’ 
use of electricity 
hanlaze, frying, coal-petting, dc. 
Mr. .\ tion T, Snell. 
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UNDER the title ‘‘ Rézularisation des Moteurs des Machines 
Electriques,” M. P. Minel has completed a series of four 
volumes, which he has written for the Encyclopédie scientifique 
des Aide-Mémoire, on electricity and its applications to 
navigation. This new work has recently been published by 
MM. Gauthier-Villars, and also a volume on ‘' Fortification,” 
by Lieut.-Colonel Ilennebert. 


Mr. Ettiot Stock has published a cheap edition of “A 
Manuat of Exotic Ferns and Selaginella,” by Mr. E. Sandford, 
The book comprises descriptions of more than one thousand 
species and varieties, and upwards of six hundred synonyms, 
as well as notes on the history, culture, and management of the 
plants considered, Amateur, and also professional, horticnl- 
turists will find the volume useful. 


THE Geographical and Geological Commission of Sio Paulo, 
Brazil, has for some years published useful climatological dat 
for that province. The last we have received is for the year 
1$92, and contains monthly and yearly means for twelve 
stations, and also for Rio de Janeiro, with a good general 
discussion, of the data for each place, by Sr. Schneider. As 
this State forms part of the coffee-growing region of Brazil, 
the publication of these summaries is of interest, both from 
scientific and commercial points of view. 


Four lectures on biology, delivered by Dr. R. W. Shufeldt, 
hefore the Catholic University of America, in January 1892, 
have been reprinted from the Amertean Field, and published 
in pamphlet form. The lectures deal twith the history and 
present domain of biology ; the relation of biology to geology ; 
the value of biological study; and the growth and future in- 
fluence of biology. They cansed considerable stir at the time, 
for Dr. Shufeldt did not mince matters in presenting an 
account of the bearing of Catholicism to early scientific in- 
vestigation. Nothing can be fonnd in them, however, that is 
not sustained by the best of evidence. 


Dr. Dita LIALLER has revised his numerons researches upon 
the morphology of Prosobranchiate molluscs, and has incorpora- 
ted them in the form of a handsome quarto monograph entitled 


It, 
The Journal of the | 


** Studien tiber Docoglosse und Rhipidoglosse Prosobranchier 
nebst Bemerkungen uber die phyletischen Beziehungen der — 
Mollusken untereinander,” published by Engelmann, of Leipzig. 
The student of molluscan morphology will find therea Incid and 
admirably illustrated exposition of anatomical data, and will 
not fail to be stimulated, if only to opposition, by Haller’s 
peculiar views on the phylogeny and inter-relations of the 
different molluscan groups. 


Every student of physical chemistry unfamiliar with the 
German languaye will welcome a ‘* Manual of Physico-Chemical 
Measurements " (Macmillan and Co.), translated by Dr. James 
Walker from Prof. W. Ostwald’s standard work. ‘The German 
edition was reviewed in these columns at the beginning 
this year (NATURE, Vol. xlix. p. 219), and it was then remarked 
that the manual was the only guide to measurements in physical 
chemistry suitable for service in the laboratory. ‘The book 
not intended for the beginner, but for the chemist and physicist 
who desires to become practically acquainted with the region 
common to both of them. n 


Dr, Walker's admirable translation 
will doubtless considerably increase the sphere of usefulness of 
Prof. Ostwald's work. 


A SECOND edition of the late Thomas Laslett’s classica] 
work on ‘Timber and Timber Trees” (Macmillan and Co.) 
completely revised, with numerous additions and alterations, 
by Prof. Marshall Ward, has just been published. The arrange- 
ment of the work has been completely altcred, and the numerous 
‘ advances that have been made in our knowledge of timbe 
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and its properties since 1875, when the first edition was pub- 
lished, have been taken into account. The work now consists 
of four parts. The first part deals with timber in general; in 
part ii, the timbers of Dicotyledonous trees are considered ; 
part ili. deals with Coniferous timber trees; and the fourth 
part chiefly consists of tables showing the results of experi- 
mental investigations on the physical properties of timber. 
The book has been of valuable service to the shipwright and 
carpenter from the time it first appeared; and Prof. Ward’s 
revision has certainly given it a new lease of life. 


THE appearance of a second edition cf Lord Rayleigh’s 
“Theory of Sound” (Macmillan and Co.) rerninds us that the 
first edition was reviewed in these columns by that eminent 
investigator, Hermann von Ilelmholtz, nearly seventeen years 
ago. Much additional matter has been included in the new 
edition, and the subject is carried to the limits of the present 
State of knowledge. Two new chapters have been interpolated, 
devoted to curved plates or shells, and to electrical vibrations. 
Tt was the author’s original endeavour to produce ‘‘ a connected | 
exposition of the theory of sound, which should include the | 
most important of the advances made in modern times by 
mathematicians and physicists.” This object has beex borne 
in mind in the preparation of the new edition. Lord Rayleigh 
naturally inclines tc physical methods of investigation, but 
purely mathematical solutions are not entirely eschewed. The 
work has been recognised as a masterly exposition of a difficult 
subject ever since it first appeared, and the second edition 
maintains the high standard of the original. 


AN important memoir concerning nitrogen trioxide, nitrous 
anhydride, N,O,, is communicated by Pref. Lunge and 
Herr Porschnew to the current issne of the Zeitschrift fir 
Anorganische Chemie. 1t is claimed that the investigation, wnose 
results are now published, finally disposes ofall doubt as to the 
existence of this much discussed oxide of nitrogen. The main 
conclusion derived from the work is that nitrogen trioxide is a 
well characterised individual substance, which is readily formed 
under ordinary atmospheric pressure below the temperature of 
— 21° by the union of nitric oxide NO and nitrogen peroxide 
N,O,,and constitutes an indigo-blue liquid. It is stated to be per- 
fectly stable at and below this temperature ; but at a temperature 
slightly superior to this, even under pressure, it commences 
to decompose, and the dissociation is almost complete upon the 
conversion of the liquid into gas. Nitrous anhydride in a 
condition of purity thus appears to be incapable of existence 
in the gaseous state, while forming a comparatively stable 
liquid at temperatures below -21. The gaseous product of 
dissociation, a mixture of nitric oxide and peroxide, exhibits 
similar chemical properties to those which might have been 
expected of gaseous nitrogen trioxide, hence of course the 
difficulty which has been experienced in deciding the question. 
It is pointed out, however, that the absolute incapability of | 
existence of gaseous molecules of nitrogen trioxide is pot 
proved, and the results of the investigation would appear to 
indicate that a residue of such molecules does escape dissociation 
upon the passage of the liquid into the gaseous state, and exists 
side by side with the molecules of the decomposition products. 
The experiments upon which these conclusions are based are 
mainly the following. It was first established that nitric oxide 


and nitrogen peroxide exhibit only the very — slightest 
inclination to unite chemically at the ordinary tem- 
‘perature and at temperatures up to 100% It was next | 


found that at the temperature of — 21° the two oxides 
combined in practically exactly molecular proportions to form 
the indigo-blue liquid. The exact amount of N.O, present in one 
of the specimens analysed is stated to have been 9S°3 per cent. 
The well known work of Ramsay and Cundall upon this subject 


NO. 1304, VOL. 50] 


IND IED 


a2. 
is, of course, quoted, and it is stated that the apparently small 
amount of absorption of nitric oxide by liquid nitrogen 
peroxide, corresponding to only 3:5 percent. of N.O,, observed 
during thar investigation, was due to the loss of weight by 
mechanical removal of a portion of the nitrogen pcroxide in the 
stream of issuing nitric oxide. It was further demonstrated 
that the product of the action of oxygen upon nitric oxide gas 
behaves, particularly towards sulphuric acid, precisely like a 
mixture, which it probably is, of nitric oxide and nitrogen 
peroxide. Moreover, the vapour derived from liquid nitrogen 
trioxide is not stable towards oxygen, but becomes further 
oxidised untilit is almost pure peroxide. The memoir will be found 
to include an admirable summary of the literature of the subject, 
together with the views of Prof. Lunge concerning the bearing 
of the main conclusions of the investigation upon the theury ot 
the sulphuric acid manufacture. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus laJandtt) 
from South Africa, presented by Mr. Seymour Willoughby ; 
a Pig-tailed Monkey (.Wacaeus nemestrinus) from Java, pre- 


| sented by Mr. H. M. Vincent; a Tiger (/e/ts ¢igzts from Amoy, 


China, presented by Mr. Robert Bruce ; a Tiger Cub | Felts 
tigris) from Burmah, presented by Mr. John Halliday ; a King- 
tailed Coati (.Vaswa rufa) from South America, presented by Mr. 
J. E. Symonds ; two Brazillian Caracaras (Polydorus brasiciensts) 
from South America, presented by Lord Lilford ; two Grey- 
breasted Parrakeets (falborhynchus monachu-’ from Monte 
Video, presented by the Inns of Court Ilotel Company ; an 
Egyptian Jerboa (Dipus egyftius) from Egypt, a Patagonian 
Conure (Conurus patagonus) from La Plata, two Brazilian 
Cariamas (Cariama :ristatz) from South-east Brazil, deposited. 


OUR ASTRONOMICAL COLUMN. 


TRIANGULATION OF SIXTEEN STARS IN THE PLEIADES.— 
In addition to the great interest that has always been attached 
to this bright group of stars, the Pleiades, as can he gathered 
from the numerous mytbs (NATURE, vol. xlix. p. 366) which have 
been handed downto us, their value to the practical astronomer 
has been by no means small, In most astronomical measure- 
ments, observations have first to be made on stars the positions 
of which are accurately known, in order to determine the in- 
strumental constants: thus, for instance, the pitch of micro- 
meter screws, ring micrometer constants, &c. The Pleiades, 
as they consisted of a group of bright stars suitable fur such 
determinations, were constantly used for these purposes, and 
this necessitated a previous complete knowledge of their posi- 
tions and motions. 

At the present day, however, the stars in the Pleiades group 
are rather of too bright a nature and too varied in magnitude 
for very accurate determinations of instrumental constants, and 
the tendency is now to turn to that group of stars in Perseus, 
which is more suitable in many respects. .A recent triangulation 
of this region has lately been undertaken by Prof Wilhelm 
Schur at Gottingen, with the larze heliometer, the results of 
which appeared in the Proceedings of the Koval So tety of 
Scrences of Gottingen, The triangulation to which we wish tu 
refer is of sixteen stars in the Pleiades, and has heen mace by 
Dr. Leopold Ambronn at the Gottingen Observatory (.1sér0- 
nomische Mittheilungen von der A nighchen Sternewarte ou 
Gottingen, Bd. xxxix. 3 part). 

The instrument employed, a good illustration of which is 
given, was the small Iraunhofer heliometer, which in earlier 
limes was used in the two Venus Expeditions of this century. 
it might at first sight seem superfluous 1o attempt this triangula- 
tion with such a small instrument, when we are already ac- 
quainted with the results obtained from larger heliometers. 

The value of this investigation lies, however, in the very 
minute determinations of the instrumental constants, and these 
would be interesting even if nothing more were attempted. 

Dr. Ambrono has, however, after making these instrumental 
constant determinations, measured the positions of sixteen of 
the Pleiades stars, an] compared them with the results obtained 
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from Elkin’s new computed values of Bessel’s measures made 
with the Konigsherg heliometer. The following table is of 
interest, as it brings out the great accuracy of the Gottingen 
observations, and leads to suggestions regarding the grouping 
of the stars in numerous systenis. 


Gitingen = htnizsbers Relative proper motion for 50 


years in 
tars. 
R.A Decl Magnitude. Direction. 
3 D 

a +0 06 +0 09 O13 290 
é + 0°20 4-0°32 0°46 eae, 
m 0 66 -o18 0°63 2353°3 
é + 0'49 ~Orr2 "47 7571 
¢ —O°52 +007 0°49 S81 
& —oO'O1 +O°13 oly S74 
t —0'09 +0716 og 266 
d 0°35 -0 06 0°33 259°5 
12 0°60 -o'01 0°55 268°9 
7 iol a pats = 
28 +012 +0°22 ores 26 6 
é +1°30 -o'70 tee 1225 
t a'o4 -~0 16 O17 194'1 
kh +O'O4 —0'03 0705 sy 
34 060 + 0°23 060 67°3 
40 O44 +o0°50 o'64 38°7 


Dr. \mbronn points out that the proper motions appear to 
show, just as those of Elkin’s indicated, that the stars form not 
one but several systems. «As will he seen from the table, g, 4, 
4, 1 (and 28) appear to group themselves together, so also ¢ with 
¢, and the three stars mw, @, 12, with one another. lor a more 
definite opinion on this point it is suggested that the number of 
stars observed must be greatly inereased. 

The result of the triangulation shows, however, that by a 
suitable determination of the instrumental constants and due 
care in arranging the measures for reduction, sinall helio- 
meters can give results, especially with regard to distances, 
which compare very favourably with instruments of much larger 
size. 


Tre FirTH SaTeELLire oF JuPITeER.—A series of micra- 
metrical measures of the fifth satellite of Jupiter, made during 
the opposition of the planet in 1893, is contributed to the 
Astronomical Journal, No. 325, by Vrof. F. E. Barnard, 
From numerous observations, Prof. Isarnard is confident that 
the satellite is not brighter than the thirteenth n.agnitude. 
Its sidereal perind appears to be ath. 57m. 22°618s.  Wilar- 
micrometer measures of the diameters of Jupiter were made in 
the course of the work, the following values being obtained :— 
90,190 + 56 miles. 
34,5709 + 75 miles. 
The polar compression obtained from these measures is 1/5 98. 
The mean of measures of east elongation,» of the satellite, made 
from September 1893 to January 1594, correspond to a dis- 
tance of 111,910 miles. ut on account of the eecentricity and 
revolution of the orbit of the satellite, the elongatinn distance is 
a varying quantity. M. Tisserand was led to conelude, a short 
tume ayo, that the major axis of the satellite’s orbit must make a 
complete revolution in about five months. Ile returns to the 
subject in C mpt,.-rendus for October $, having used Prof. 
Jarnard s new measures to make another determination of the 
eccentricity and the longitwle of perijove at a given epoch. 
His discussion of the observations has led to the following 
results :—Semi-major axis, 47'°906; eccentricity, 070073 ; 
longitude of perijove at the epoch Uctaber 28, 1892, 14. 


I.quatoral diameter 
Polar diameter 


HIE, TTS OTN Go! ix JOUR 


AS examination of the meteornlogical results for the six 

months from April to September exhibit some features 
of interest by way of showing how the several elements of 
temperature, rainfall, and sunshine combine to make up what 
is commnnly called weather, and haw, as in the case of the 
summer in question, the absence of sunshine can mar the 
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season. In some summers the character of the weather var 
considerably in different parts of the kingdom, but during th 
recent summer there was a great similarity in the conditions 
over the whole of the British Islands, and consequently t 
principal facts in the following summary, deduced from obsea 
tions in the neighbourhood of London, will, to a great extent, 
be an index for other parts of the kingdom. i 


Table showing the Temperatures at Greenwich for the severa 
Months and for the whole Summer, 


: 0 33s Pcie So eee core 

Ea (2 seeh Se sete =i 

SS Lees ake bes | 
ed = — a ~ —|—= 

em c ° ° Q 

April... 519 +38 6tS +46 419 +30 26 

May Sis fl 2 OTe sce R255 172 10 

Jure 598 | -06 6972] -1°7 50% ) F075) 11 

July 63°0 OO 7370) -1°0 541 | +170) (3 

; August.. G14 | —1°5 69°2] -36 536) +06 5 

Sept...) 5572 fe GOm 62°20 GutmeetScies 1 Om MO 
Summer 57°3 -06 6671 | ~1°6 484 +0471 | 112 


The averages used in the above comparison are for the 50 
years 1841 to t$g0. A warm day is one on which the mean 
daily temperature is above the average, and a cold day is one 
on which the mean daily temperature is below the average. 

It will be noticed that the mean maximum temperature is 
below the average, except in April; while the mean minimum 
temperature is in excess of the average, except in May and 
Septembcr. The highest day temperatures at Greenwich only 
reached 70 or above on §1 days, and they were distributed as fol- 
lows throughout the summer :—April, 3 days; May, 2; June, 125 
July, 21; August, 12; and September, 1. ‘There were in all 
only 7 days with a temperature of 80° or above ; they occurred as 
follows :—June, 3; July, 3; and August 1, lor the last $0 years, 
1845 1S94, there have been on the average 75 days with a tem- 
perature of 70° and above, and 15 days with a temperature of 
So° and above. The summers of 1860, 1879, and 18SS each — 
had a fewer numher of hot days than the summer which has just 
passed, while 1846, 1857, 1858, 1865, 1868, and 1893 each had 
double the number of hot days. Last year the mean tempera. 
ture forthe whole summer was more than 3” in excess of the 
mean for the summer this year, but the summer last year was 
warmer than any during the last half-century, although it was 
only 0°°2 warmer than in 1868. 

The following table gives the rainfall and sunshine at Green- 
wich, and the sunshine values at Westminster, for the several 
months and for the whole summer :— 


Rainfall. Hours of bright sunshine. 
—————— Be 
. a 
“ = , s = ae 
~ EG a = Po Eos 
> 59 aoe & E :tm § 
o,y°S) S23 || 8 os aes 
44 é Ds As 
) 
ans. ims. 
April Tees Chey) te 122) | = ae 
May 15 1°53 0°54) 137 7 152°) > 32 
June il Alvep! 0°03. «127 155 | - 19 @ 
July... 109 3278 + OS7e 19 166 | — Gi 
August 16 370) + 0°55 11g 125 ,- 39 4 
September 13 (27 - ©7938) 60 $3 | - 29 9 
! \-——_——- ee er 
! 
Summer ... 88 12:58 - 0°34] 710 ' So3 | -130 23 


The above figures show that rain fell with great frequency, 
but the amount was by no means excessive, and, with the 
exception of July and August, the monthly falls were below 
the average, A slightly different result is obtained if the com- 
parison is made with the last 50 years, 1845 to 1894, the 
average total fall in summer for that period heing 12°66 inches, 
which gives a deficiency of o’o8 inch only for the recent 
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summer. During the whole period of 50 years, the summer 
falls have been deficient in 32 years, and in excess in 18 years ; 
but the amounts in excess are much larger than the amounts in 
defect. The driest summer was 6°80 inches in 1870, and this 
was followed by 7°39 ioches during the summer of last year, 
while the wettest summer was 22°03 inches in 1879. 

The sunshine, it will be seen, was very largely deficient ; and 
this was the principal feature of the period, the sun being 
screened hy cloud far more than usnal thronghout the summer. 
The smaller amount of sunshine at Greenwich in comparison 
with Westminster is very pronounced. 

The following table gives various elements in conneetion with 
the weather for the several districts of the United Kingdom, the 
results being for the six months, Aprilto September, or a period 
of 26 weeks. 


Cold Wet Rainy ‘Yotal Hours of 
weeks, weeks. days. rainfall. sunshine. 
ins. 

Scotland, N. 10 It 100 16'S 829 
Scotland, E.... 12 It OF 158 842 
England, N.E. . . II It 103 03°3 $56 
ngland, E. ... 13 15 102 14°9 923 
‘Midland Counties I4 It 89 1235 860 
England, 5. alt 13 Ig 95 15°0 1003 
Scotland, W.... 16 II 93 15°9 946 
England, N.W.... 15 13 99 t5'0 847 
England, S.W. ... 13 II 103 18'2 1037 
Breland, N..,. 5.2 15 13 110 150 $14 
Mreland, S.... ... 14 13 95 18°6 859 
Channel Islands... ra 15 107 18°6 1131 


The frequency of rain is in exeess of the average, except in 
parts of Scotland, and the amount of rain is in excess, except 
over the northern portion of the kingdom and in the Midland 
Counties, the total rainfall for the summer in the latter district 
heing two inches short of the average. 

The sunshine was geoerally deficient, although in the north 
of Scotland there was an excess of nearly too hours. The 
deficiency during the summer amonnted to 186 hours in the 
Channel Islands, 141 hours in the east of England, and 119 
hours in the south of England. CuHas. I1ARDING. 


ON MODERN DEVELOPMENTS OF HARVEY’S 
WORKS 
Tis annual meeting in memory of Harvey is usually usso- 
ciated with feelings of pleasure and happiness, for it was 
intended by its immortal founder to commemorate the bene- 
factors of the College and to encourage good fellowship 
amongst us. 
Sueb commemoration of those who have benefited the College 
in the past, althongh it, necessarily, recalls many who have 
passed away, is, notwithstanding, on ordinary occasions 
pleasant instead of painful, because the feeling of loss through 
their death is completely overpowered by the recollection of the 
good they have done in their lifetime. “To-day the case is very 
different, for the first thought that must needs occur to every 
one present here is that on this occasion last year our late 
President showed for the first time what seemed to be imperfect 
fulfilment of his duty to the College by being late in his attend- 
ance at the meeting. Perhaps nothing else could have shown 
more clearly his deep concern for the welfare of the College, and 
his thorough devotion of every faculty of mind and body to its 
interests, than the fact that no duty, no pleasure, and no press 
of occupation could tempt him to leave one iota of his work in 
the College undone. The only thing that did keep him back 
was the hand of Death, which, althongh at the last meeting he 
and we knew it not, was already laid upon him. Though his 
death was less happy than that of the great Ilarvey, inasmuch 
as he lingered on for days instead of hours after he was first 
struck down, yet their deaths were alike in this respect that, 
up to the time of the fatal attack, each was in the full possession 
of his faculties, each was in the enjoyment of his life. Like 
Radcliffe and Mead, like Halford and Baillic, and like many 
other distinguished Fellows of this College, the greatness of Clark 


1 The Harveian Oration, delivered at the Royal College of «Physicians, 
on October 13, by Dr. T. Lauder Brunton, F.R.S. 
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is to be estimated not by the published works which he has left 
behind, but by the influence he exerted on his contemporaries. 
For the very estimation in which his professional skill was held, 
led to his whole time being taken up in giving advice, and 
prevented bim from having the leisure to work vut or reeord 
the results of the pathological and clinical observations whieh 
both bis youthful publications and his later career showed nim 
to be specially fitted to make. [ might say very much more 
about him, but it bas already been said much better than I 
could possibly do it by yourself, Mr. President, in your annnal 
address, and in the eloquent and heart-stirring words which 
you addressed to the College on the oceasion of your taking 
the presidential chair rendered vacant by the death of Sir 
Andrew Clark. 

But while we are saddened to-day by the death of our late Pre- 
sident, we hope to be ¢laddened by the presence amongst us again 
of one whom we all reverence not only as a former President of 
this College, butas one of the greatest leaders of clinical medicine 
in this century, Sic William Jenner. Like Ilarvey, Sir William 
Jenuer is hononred by his College, by his country, by his 
Sovereign, and by the world at large. In times of trial and 
danger the lives of the Royal children were committed to the 
keeping of Harvey by his King; and to-day the care not only of 
ber own life, but of that of her nearest and dearest, is com- 
mitted to Sir William Jenner by his Sovereign, in the full and 
well-grounded assurance that in no other hands could they be 
more safe. The great clinician, Graves, wished to have as his 
epitaph ‘‘He fed fevers”; bunt Jenner has advanced much 


| beyond Graves, and, by showing ns how to feed the different 
| kinds of fevers, has saved thousands of valuable lives. 


To-day 
this College is acknowledging his right to 1ank with Sydenham, 
Heberden, Bright, and Garrod, by bestowirg upon him the 
Moxon medal for clinical research. In numbering Sir William 
amongst its medallists, the College honours itself as well as 
him, and in acknowledging the great services he has rendered, 
it is, on this occasion, aeting as the mouthpiece of the medical 
profession, not only in this country, but in the world at large. 

{t was with the wish to keep green the memory of the 
benefactors of the College that this oration was instituted by 
Harvey, and not at all with the intention that it should be 
devoted to bis own praise. But Ilarvey stands out so high 
above all others, that it is only natural that in the numerous 
orations which have been yearly given before the College of 
Physicians, the subject-matter should have been, to a great ex- 
tent, confined to a consideration of [larvey and his works. On 
looking over many of these orations, I find that everything [ 
could say about Harvey, his person, his circumstances, his 
character, and his works, has already been said so fully and 
eloquently that I could not add to it anything further, nor could 
I hope to express it even so well. I purpose, therefore, to con. 
sider to-day some of the modern developments of Ilarvey’s 
work, more especially in relation to the treatment of diseases of 
the heart and circulation. There is, I think, a certain advantaze 
in this also, inasmuch as one is apt by considering Elarvev’s 
work only as he left it, to overlook the enormous extent to 
which it now influences our thoughts and actions; and this to 
comprehend its value very imperfectly. 

As he himself says, ‘‘ From a small seed springs a mighty 
tree ; from the minute gemmule or apex of the acorn, how wide 
does the gnarled oa at length extend his arms, how loftily does 
he lift his branches to the sky, how deeply do his roots strike 
down into the ground! ”! 

Ilow very minute is the gemmule from which has sprung 
everything that is definite in medical science, for this gemmule 
is no other than the idea which Ilarvey records in these simple 
words: ‘¢I began to think whether there might not be motion 
as it were in a cirele.”” 

Out of this idea has grown all our knowledge of the proces:es 
of human life in health and disease, of the signs and symptoms 
which indieate disease, of the mode of action of the drugs and 
appliances which we use, and the proper means of employing 
them in the cure of disease. In the works that have come 
down to us, we find that Ilarvey developed his idea physio- 
logically in several directions. II¢ discus:ed its application to 
the absorption and distribution of nourishment through the 
hody, the mixing of blood from various parts, the maintenance 
and distribution of animal heat, and excretion through the 
kidneys. llow far he developed it in the direction of pathology 
and therapeutics we do not know, as the results of his labours 


the Works of W. Harvey,”’ Sydenham Society’s Edition, p. 320. 
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on these subjects have, unfortunately, been lost to us by the 
destruction of his manuscripts during the Civil War. 

We are proud to reckon Ilarvey as an Englishman by birth, 
but he is far too great to belong exclusively to any country ; 
men of various nations and scattered all over the face of the 
earth acknowledge him as their teacher, and have played, or are 
playing, a part in developing his discovery in its various 
branches of physiology, pathology, pharmacology, semeiology, 
and therapeutics, Americans, Austrians, Danes, Dutchmen, 
French, Germans, Italians, Norwegians, Russians and Swedes 
have all shared in the work, and so numerous are they that it 
would be impossible for me to name them all. Stephen Ilales, 
bowever, deserves special mention, for he was the first 10 
measure the pressure of blood in the arteries, and the resistance 
ottered to the circulation of the blood by the capillaries was in- 
vestigated by Thomas Young, a Fellow of this College, who 
ranks with Harvey, Newton, and Darwin as onc of the greatest 
scientific men that England has ever produced, and whose un- 
dulatory theory has been as fertile of results in physics as 
IJarvey’s idea of circulation has been in physiology and 
medicine. 

Ilarvey’s desire that those who had done good work should 
not be forgotten was founded upon his knowledge of mankind, 
and of the tendency there is to forget what has already been 
done by those who have gone before us. The opposite con- 
dition often prevails, and the past is glorified at the expense of 
the present. But sometimes the present is wrongly glorified at 
the expense of the past, and past work or past benefits are 
forgotten. 

Good examples of this are afforded by physiological views 
regarding the action of the vena cava and pulmonary veins and 
the causation of the cardiac sounds. Ilarvey appears to have 
thought that the vena cava and pulmonary veins were simply 
dilated passively by the passage of blood into them; but the 
fact that they possess a power of independent pulsation was 
known to Haller,’ and was brought prominently forward by 
Senac,? who regards the vena cava as the starling-point of the 
whole circulation. Ile says: ‘t The vena cava is therefore the 
first motor cause which dilates the cavities of the heart; it fills 
the auricles, and extends their walls in every direction.” 

These observations appear to have been almost forgotien 
until they were again made independently a few years ago, 
and in one of the latest and most accurate physiological treatises 
which now exist, the description of the cardiac cycle is nearly 
the same as that given by Senac. ‘‘A complete beat of the 
whole heart, or cardiac cycle, may be observed to take place as 
follows :— 

‘*The great veins, inferior and superior ven cavx and pul- 
monary veins are seen, while full of blood, to contract in the 
neighbourhood of the heart; the contraction runs in a peris- 
taltic wave toward the auricles, increasing in intensity as it 
gues." * 

The pulsation of these veins, however, cannot be a constant 
phenomeooo, or it would have been noticed by such a keen 
observer as Ilarvey. 

The sounds of the heart were discovered by Marvey, or at 
least were known to him, for he speaks of the sound caused in 
the wsophagus of the horse by drinking, and says: ‘‘In the 
same way it is with each motion of the heart, when there 1s a 
delivery of blood from the veins to the arteries that a pulse 
takes ‘place and can be heard within the chest.” This observa- 
tiun remained, as far as we know, without any further de- 
velopment until the time of J-aennee, who introduced the prac- 
tice of auscultation ; but it wasa Fellow of this College, Dr. 
Wollaston,® who first discovered that the muscles during con- 
traction give out a sound; and although many observations 
were made regarding cardiac murmurs by Corrigan, Vonillaud, 
and Horry, t was chiefly by Fellows of this College, Dr. Clen- 
dinning, Dr. C. J. B. Williams, and lor. Vodd, that the ques- 
non was finally settled, and the conclusions at which they 
arrived are those now accepted as correct, viz. that ‘‘ the first or 
systolic sound is essentially caused by the sudden and forcible 
ughtening of the mascular fibres of the ventricle when they 
contrael; and that the second sound which accompanies the 
dias‘ole of the ventricle depends solely on the reaction of the 


1 Haller, “ Elementa Physiologie,” 1797, t-me 1, pp. 4t and 399. 

- Senac, De la Steoeture da cc ie," livre tv. che ut. p. a4. 
/'rm Lay. Suc 1°76, No, 172. 

4M. Foster; “ Lext-book of Phy@ology, "6th ed parti. ch. iv. p, 2gr. 
W ullafiton, ** Phil. Trans." 1915, pr. 2. 
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arterial columns of blood in the semilunar valves al the arterial 
orifices.’”} 

Yet in recent discussions regarding the origin of cardiac 
sounds, little mention has been made of the work of this com- 
mittee ; and, indeed, I first learned of the value of the work 
from a German source, Wagner's ‘ [landworterbuch der 
Physiologie.” 

The importance of these observations in the diagnosis of 
heart disease it would be hard to over-estimate. [ut diagnosls 
alone is not the aim of the physician, whose object must be to 
prevent, to cure, or to control disease. A knowledge of 
physiology may greatly help us to prevent disease, not only of 
the heart and vessels, but of every member of the body. The 
control and cure of disease may also be effected by diet and 
regimen, but it is undoubtedly in many cases greatly assisted 
by the use of drugs, and is sometimes impossible without them. 
Harvey knew that drugs applied externally are absorbed and 
act on the body,* so that colocynth thus applied will purge, and 
cantharides will excite the urine ; but the action of drugs when 
injected into the blood appears to have been tried tirst by 
Christopher Wren, better known as the architect of St. Panl’s 
than as a pharmacologist. According to Bishop Spratt, ‘‘ He 
was the first author of the noble anatomical experiment of 
injecting liquors into the veins of animals, an experiment now 
vulgarly known, but long since exhibited to the meetings at 
Oxtord, and thence carried by some Germans, and published 
abroad. By this operation divers creatures were immediately 
purged, vomited, intoxicated, killed, or revived, according to 
the quality of the liquor injected. Jlence arose many new 
experiments, and chiefly that of transfusing blood, which the 
Society has prosecuted In sundry instances, that will probably 
end in extraordinary success,” 3 

The method originated by Wren, of injecting drugs into the 
circulation, was skilfully utilised by Magendie for the purpose 
of locatising the particular part of the body upon which the 
drugs exerled their action, and he thus conclusively proved 
that the symptoms produced by slrychnine were due to its effect 
on the spinal cord. Ilis experiments showed that the rate of 
absorption from various parts of the body varied enormously, 
and, through the teaching of Christison, Jed to the introduction 
into practice by Dr. Alexander Wood of that most useful aid to 
modern therapeutics, the hypodermic syringe. 

The first quantitative experiments on the eflect of drugs 
upon the circulation were made, to the best of my knowledge, 
by James Blake in 1844, in the laboratory of University College, 
at the suggestion of the late Prof. Sharpey, with the haemodyna- 
momeler of Potseulle, which had then been recently introduced, | 

In speaking about the work of Blake and Sharpey, who are 
hoth dead, one requires to use the greatest care not to unduly 
detract from the meril of one by ascribing more to the other ; 
but those who knew Prof. Sharpey’s enormous range of know- 
ledge, his readiness to put it all at the disposal of others, and 
the influence he exerted upon all who came in contact with 
him, as well as his unselfishness in making no claim whatever 
to what was justly his due, will at once recognise how greatly 
Blake was indebted to Sharpey. More especially is this the case 
when we consider that, although the credit for the observations 
themselves belongs to Blake, yet after the impetus which 
Sharpey gave him had passed away, he did very little more 
during the course of a long life. It seems all the more 
necessary (o commemorate Sharpey on this occasion because he 
has left comparatively few writings behind him, and anyone 
who should judge by them alone of his influence upon 
physiological progress in this country would grievously under- 
estimate it. For Sharpey was above all a teacher, and his 
work was written not with pen and ink on paper or parchment, 
but was engraved upon the hearts and minds of his pupils and 
Iriends. Upon two of these, especially, has Sharpey’s mantle 
fallen, and to Burdon Sanderson and Michael loster we owe a 
revival of experimental physiology in this country, a 
revival of the method which Harvey not only used in making 
his great discovery, but also employed to demonstrate the 
truth of it to the rulers of this land. Dy their writings, by 
their lectures, by their original experiments, by their demon- 
strations, and by the pupils they have trained, lurdon 


1 Report of Committee consisting of C. J. B. Williams, 8. 1B. ‘Todd, and 
John Clendinning, ‘ Unt, Assoc. Rep. for 1836," p. 155. : 

2° The Works of Willian Harvey,” sydenhain Society cdition, p72. 

» “The Unstory of the Royal Society of London, for tie Improving of 
Natoral Knowlecge,“ by ‘thos. Spratt, late Lord Bishop of Rochester. 


OcTOBER 25, 1894] 


Sanderson and Michael Foster, under the auspices of 
Acland and Il{umphrey, have diffused amongst the 
medical men of this country a knowledge of physiology so 
extensive and exact as could only be found, before their time, 
amongst those who had made a special study of the suhject. 
Yet more than to them, more than to anyone else since the time 
of Harvey, do we owe our present knowledge of the circulation 
to Car) Ludwig. fle it is who first enabled the pressure of 
blood in the arteries to record its own variations autamatieally, 
so that alterations could be noticed and measured which were 
too rapid or ton slight to be detected by the eye. To him, 
also, we owe the plan of artificial circulation by which the changes 
jo the functions of the organs and in the vessels which 
supply them cao be observed, quite apart from the heart, lungs, 
or from the nervous system. 

Like Sharpey, Ludwig is a great teacher, and like the great 

architects of the Middle Ages, who built tbe wonderful cathe- 
drals which all admire, and the builder of which no man 
knows, Ludwig has been content to sink his own name in his 
anxiety for the progress of his work, and in his desire to aid his 
pupils. The researches which have appeared under these 
pupils’ names have been in many instances, perhaps 
ip most, not only suggested by Ludwig, but carried out experi- 
mentally with his own hands, and the paper which recorded 
‘the results finally written by himself. In the papers whieh 
have appeared under his pupils’ names we find their obli- 
‘gations to the master recorded in such terms as “‘ unter 
Mitwirkung.” But no one, except those who have worked 
with him, can understand what such co-operation meant. 

The graphic method introduced by Ludwig for the purpose 
of measuring the blood pressure, was adapted by Volkmann to 
the registration of the pulse in man, and the same method has 
been modified and rendered more easily applicable at the bed- 
side by Marey and Chauveau, to whom we chiefly owe our 
knowledge of the modifications in the form of the apex beat, 
and of the pulse curve. It is to Ludwig and his scholars, how- 
ever, that we owe the greater part of our knowledge of the 
mechanism of the circulation, and of the varying distribution 
the blood in various parts of the body. 

The effect of emotion upon the heart was carefully noted by 
Harvey, whosays: ‘‘ For every affection of the mind which is 
attended with pain or pleasure, hope or fear is the cause of an 
agitation whose influence exteods to the heart.” ! 

Not only was Harvey well acquainted with the fact that the 
beats of the heart vary very much in strength and force, but he 
also knew that the circulation in various parts of the body may 
be very different at one andthe same time. Ilesays: ‘It is 
manifest that the blood in its conrse does not everywhere pass 
with the same celerity, neither with the same force in all places, 
and at all times, but that it varies greatly according to age, sex, 
temperament, habit of body, and other contingent circum- 
stanees, external as well as internal, natural or non-natural. 
For it does not course through intricate and abstructed passages 
with the same readiness that it does through straight, unimpeded 
and pervious channels. Neitherdoes it run through close, hard, 
and crowded parts, with the same velocity as through spongy, 
soft, and permeable tissues. Neither does it flow and penetrate 
with such swiftness when the impulse (of the heart) is slow and 
weak, as when this is foreible and frequent, in which case the 
blood is driven onwards with vigour, and in large quantity.” 

*¢ And what, indeed, is more deserving of attention than the 
fact that in almost every affection, appetite, hope, or fear, our 
body suffers, the countenance changes, and the blood appears to 
course hither and thither. In anger the eyes are fiery and the 
pupils contracted; in modesty the cheeks are suffused with 
blushes ; in fear, and undera sense of infamy and of shame, the 
face is pale, but the ears burn as if for the evil they heard or 
were to hear; in lust, how quickly is the member distended with 
blood and erected.” 2 

Harvey’s great contemporary, Milton, though so violently 
opposed to him in politics, would certainly not remain in 
ignorance of Harvey's work, and he has noted the changes 
in the colour of the face produced by emotions. In describing 
the behaviour of Satan on his journey from ITell to Paradise, he 
says :— 

4 ‘Thus while he spake, each passion dimm’d his face, 


Thrice changed with pale—ire. envy, and despair; 
Which marr‘d his borrow'd visage."’ + 


2 “<The Works of William Harvey,” Sydenham Society's edition, p. 7o- 
2 Tbid., p. 128-129 
¢** Paradise Lost,” by Jolin Milton, Rook iv., p. 35 
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But although these facts were known to Ilarvey so long ago, 
it is only in comparatively recent years that the mechanism by 
whieh they are brought about has been investigated, and it ts 
only within the last decade that physiologists have begun rezu- 
larly to believe that the cardiac muscle has a power of rhythmic 
pulsation independent of its nerves, although Ilarvey bal noted 
that when the heart was cut into small pieces the fragments 
would still continue to pulsate. We may fairly, indeel, com- 
pare the movements of the heart, as regarded by physiologists 
of the present day, to those of a horse which is capable of going 
independently, although its pace may be slowed or accelerated 
by the reins or spur of the rider. The power of the vagus to act 
as a rein to the heart, and slow its movements, or stop them alto- 
gether, was first noted by Edward and Ernest ITeinrich Weber, 
while the effect that it sometimes has of accelerating instead of 
slowing, like the effect of shaking the reins of the horse, 
was observed by Schiff, Moleschott, and Lister. 

The accelerating nerves of the heart, and the position of the 
nerve-centre from which they spring, were more thoroughly in- 
vestigated by von Dezald,! while the power of the vagus to 
weaken as well as slow the heart was observed by Gaskell. The 
position of the eardiac cen're, which, like the rider, regulates 
the movements of the heart, was located in the medulla 
oblongata chiefly by Ludwig and his scholars. Like the 
heart, the vessels also are regulated in diameter by the nervous 
system in accordance with the wants of the body generally ; and 
the effect upon the vaso motor nerves which, when cut, allow 
them to dilate, and when stimulated cause them to ¢ontract, was 
discovered by Bernard, Brown-Séquard, and by our countryman, 
Waller; while the power of other nerves to cause tmmediate 
dilatation was discovered by Bernard, Eckhardt, and Ludwig 
in the submaxillary glands, penis, and peripheral vessels 


respectively. : f 
The heart, when cut out of the body, still continues 
to beat, and the transmission of excitation from one 


cavity to another was experinented on by Paget, although 
removed completely from the influence of the central ner- 
vous system, and the vessels have a somewhat similar power 
of independent contractility. The alterations produced in 
the circulation generally and locally by the contractile power of 
the vessels, and the changes caused in the vessels by the 
central nervous system, by peripheral stimulation of the nerves, 
or by variations in the quality of the hlood, have formed the 
subject of a series of researches extending over many years ; 
and though originated, and in many cases entirely conducted, by 
Ludwig, have appeared to a great extent under the names of 
his pupils. The starting-point of these investigations was an 
examination of the changes in the blood as it flowed through 
isolated organs, with the view of ascertaining in what manner 
the corabustion by which the animal heat is maintained was 
effected in the body. While keeping up the circulation of 
blood through the vessels of muscles severed from the body, 
Ludwig and Sczelkow? observed variations in the flow which 
appeared to indicate contractile power in the vessels themselves, 
‘This research was carried on under Ludwig's direction by 
various of his scholars in succession, Alexander Schmidt, 
Dogiel, Sadler, myself, Ifafiz, Lepine, A. Mosso, von Frey, 
and Gaskell. Their observations, as well as those of Cohnheim 
and Gunning, bave shown that the muscular fibres of the 
arterioles, not only in the muscles but throughout the body 
generally, have a power of independent and sometimes 
rhythmical contraction and relaxation. Their contractility is, 
however, controlled by the central nervous system in accord- 
ance with the wants of the body generally. For the amount of 
blood contained in the body is insufficient to fill the whole of 
the vascular system at once; and when the vessels are fully 
dilated, as they are after death, we find that nearly the whole 
of the bload of the body may be contained in the veins alone. 
It is, therefore, necessary that when one part of the body is 
receiving a larger supply of blood, another should be receiving 
asmaller supply ; and the functions of the vaso movor centres 
have been well compared by Ludwig to the turncocks in a 
preat city, who cut off the water supply from one district at the 
same time they turnit onto another. Thus it is that when the 
brain is active the feet may get cold, and Mosso has shown this 
in an exceedingly neat manner by placing a man on a large 
board delicately balanced at its centre, and demonstrating that 

t Von Bezold * Untersuchungen uber die Innervatiun des Herzens,”” 1363. 
Leipzig : Engelmann. ; . 

¢ Ludwig and Sczelkow, “Henleand Pfeuffers Zeitschrift,” 1363, vol. 17. 
p. 16 and vide p. 122. 
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whenever the map bezan to thiok, the increased supply of | ficial stream of blood, under constant pressure, is sent throug! 


blood to his brain caused the head to go down and the heels to 
rise up. <A similar condition was indicated by Mayow, who 
gavea different explanation. Hesaid that the vital spirits were 
not able to be in the same place at once, and therefore it hap- 
pens that if a man eats a heavy meal, he is apt 10 become drowsy, 
because the vital spirits descend from the brain to the stomach 
in order to carry on digestion; and, on the other hand, if a 
man thinks vizorously after dinner, the vital spirits have to 
leave the stomach to go t) the brain, and consequently digestion 
is imperfectly performed. If we substitute the word blood for 
vital spirits, we have an exact expression of present physio- 
logical ideas. 

Ovi stimulus (1 affluxus was an old doctrine and expressed 
a great truth. Wherever the need for increased nourishment or 
increased supply of oxygen exists in the healthy body, thither 
does the blood flow in larger quantities than usual. If the glands 
are active, their blood supply is greatly increased, as was shown 
by Bernard, and a similar occurrence takes place in the contract- 
ing muscle, as has been shown by Ludwig and his scholars, 
Tne vessels of the intestines and of the skin, with their numerous 
glands. have their calibre rezulated by the vaso motor nerves 
which proceed from the centre in the medulla oblongata, This 
centre acts most readily upon the vessels of the intestine, and 
rather less readily on those of the skin. In consequence of this, 
when the centre is irritated, the vessels of the intestine contract 
and drive the blood through the skin, so that it is warmer than 
hefore, and itis only when the stimulation is very great that the 
vessels of both contract so that the skin receives less blood than 
normal, and becomes colder than before. But if the vessels of 
the skin and intestine are both contracted, where does the blood 
go? This question was put by Ludwig, and answered by the 
experiments which he made with Hafiz. It is evident that if the 
heart be stopped while the blood pressure is being measured in the 
artery of an animal, the pressure will fall regularly and steadily, 
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_ nerves was thus brought into a line with the dilatation notice: 


because the blood is flowing out all the time through the ar- | 


terioles and capillaries into the veins. One would naturally 
expect that if the arterioles were contracted by irritation of the 
vaso motor centres in the medulla, the fall of blood pressure 
would cither not take place at all, or would be very much slower 
than before ; but on trying the experiment, Ludwig and Ulahz 


found, to their surprise, that the blood pressure fell almost as | 


quickly as when the vaso motor centre was left alone, and the 
vessels of the skin and intestine therefore remained uncontracted. 
In other words, the vessels which supply the muscles of the 
hody and limbs are capable of such extension that when fully 
dilated they will allow the arterial blood to pour through them 
alone nearly as quickly as it usually does through the vessels of 
the skin, intestine, and muscles together. This observation, it 
seems to me, is one of the greatest importance, and one that 
has hardly received as yet the attention which it merits, 

It is obvious that contraction of the cutaneous vessels, such as 
occurs upon exposure to cold, will drive more blood through 
the muscles, and as oxidation goes on more rapidly in them 
the result will be increased productian of heat. 

The experiments } have just mentioned show that the vessels of 
the muscles are not controlled by the vaso motor centre in the 
me lulla oblongata in the same way as those of the intestine and 
skin. Jlow far their vascular centres may be associated with 
those for voluntary movements, which have been so admirably 
Iosalised hy Ferrier in the cerebral cortex, still remains to be made 
out. The circulation through the muscles is indeed a complex 
phenomenon, and it was shown by Ludwig and Sadler to 
d-pend upon at least two factors baving an antag pnistic action. 
When a muscle is thrown into action, it mechanically com- 
presse: the blood vessels within it, and thus tends to lessen the 
circulation throu,th it, but at the same time the stimalus which 
is sent down through the motor nerve, and which calls it into 
action, brings about a dilatation of the vascular walls, and thus 
increases the circulation through the muscle, 

Wher the amount of blood is measured before, during, and 
after stimulation of its motor nerves, it is sometimes found that 
the flow is diminished, at others that it is increased, the altera- 
tion depending upon the comparative effect of the mechanical 
compression of the vessels of the muscles just mentioned, and 
upon the increase of their lumen by the dilatation of their walls. 
Ht invariably happens, however, that after the muscle has ceased 
to act, the flow of blood through the muscle 1s increased. ‘This 
increase is quite independent of any alteration in the general 
pressure of blood in the arteries, and it occurs when an arti- 
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the muscle, The dilatation in the muscular vessels, as indicatec 
by the increased flow of blood, and consequent change of colou 
in the frog's tongue, was observed by Lepine after stimulation of 
the peripheral ends of the hypoglossal and glossopharynge 
nerves, and the actual changes in the vessels themselves were 
observed microscopically by von Frey and Gaskell. 

The dilatation of muscular vessels on irritation of periphe’ 


in the vessels of the submaxillary gland by Bernard, and in the 
corpora cavernosa by Eckhart. It is evident that alteration 
the size of such a huge vascular tract as the muscular arter 
must influence, to a great extent, the blood pressure ia the 
arteries generally, and it is equally evident that the change: 
induced in the condition of the blood pressure by muscular 
action may be of two kinds, either a rise or a fall. If the 
arterioles are compressed by the muscles so that the flow through 
them is impeded, the geveral blood pressure will rise. When 
this effect is more than counteracted by tbe dilatation of t 
arterioles themselves under nervous influence the general bloo 
pressure will fall, for the blood will find an easy passa 
through the vessels from the arteries into the veins. We cau 
thus see how readily a rise or fall in the general blood pressur 
may be induced by exercise of the muscles. If they contract 
suddenly or violently they will tend to compress the arterioles, 
and raise the blood pressure, while quite easy contraction will. 
have little effect in compressing the arterioles,and these, becom- 
ing dilated, will allow the blood pressure to fall 

But there is still another factor which may tend to increase the 
blood pressure during severe muscular exertion, viz. a quickened 
pulse for stimulation of the nerve fibres extending from the 
muscles to the central nervous system greatly accelerates th 
beats of the heart. In this respect stimulation of the muscul 
nerves differs from that of the cutaneous and visceral nerve 
inasmuch as the latter tend rather to slow than to quicken th 
pulse. The peculiar effect of the muscular nerves upon the 
heart would, indeed, appear to be a provision of nature for th 
purpose of maintaining an exceedingly active circulation during 
the active calls upon nutrition which violent exertions entail, 
Muscular exercise, therefore, has a special tendency to raise 
the blood pressure in the arterial system, and consequently to 
increase the resistance which the left ventricle has to overcome, 
M >reover, in the case of the intestinal vessels there is a special 
provision made for preventing their contraction from causi 
too great a rise of arterial pressure. This consists in the d 
pressor nerve, which passes from the heart and tends to produce 
dilatation of the abdominal vessels, and thus prevent any undue 
pressure occurring within the heart from their excessive con- 
traction, 

In the case of the muscles, we have no such nerves, Its 
place seems to be taken by the dilating fibres which occur in 
the motor nerves. As lL have already said, however, this effect 
of dilatatinn in the muscular vessels may be at first more than 
counteracted by mechanical com >ression at the commencement 
of exertion, and thus the blood pressure in the arteries, and the 
resistance which it opposes to the contraction and emptying 
of the ventricle, may be unduly increased. 

As a general rule, the distension nf any hollaw muscula 
organ is attended with great pain. low great is the suffering: 
when obstruction of the bowel prevents evacuation of its cons 
tents ; or when acalculus, in its passage down the gall duct or ~ 
ureter, forcibly distends their wall, One of the severest tortures 
of the Middle Ages wasto distend the stomach with water, and 
the Empcror Tiberius could imagine no more awful punishment 
for those whom he hated than to make them drink wine, and, 
at the same time, by means of a ligature, to prevent the dis- 
tended bladder from emptying itsclf, The heart is no excep- 
tion to this rule, and distension of ils cavities brings on most 
acute physical suffering. Its inability to empty itself is a ques- 
tion of relative, and not of absolute, power ; for a strong heart 
nay he unable to work only against enormously increased resis 
ance in the peripheral artcrioles, while the heart, weakened t 
degeneration, may be unable to empty itself in face of pressu 
little, ifat all, above the normal. ! 

When the contractile power of the heart is not, as it is im 
health, considerably in excess of the resistance opposed to it 
in vessels, but only nearly equal to it, a slight increase in the re- 
sistance may greatly interfere with the power of the heart to” 
empty itself, and bring on pain varying in amount from slight 
uneasiness to the most intense agony in angina pectoris. 
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This is, indeed, what we find, for a heart whose nutrition has 
been weakened by disease of the arteries, and consequent im- 
perfect supply of blood to the cardiac muscle, is unable to meet 
any increased resistance if this should be offered to it, and pain 
is at once felt. In such cases, unless they be far advanced, we 
find, precisely as we might expect, that walking on the level 
usually causes no pain, but the attempt to ascend even a slight 
rise, by which the rauscles are brought into more active exertion, 
brings on pain at once. Yet here again we find, as we should 
expect, that if the patient is able to continue walking, the pain 
passes off and does not return. These phenomena would be 
inexplicable were it not for Ludwig's observations on circulation 
through the muscles, but in the light of these observations 
everything is made perfectly intelligible. Walking on the flat, 
by causing no violent exertion of the muscles, produces no 
mechanical constriction of the vessels, and thus does not increase 
{the blood pressure. The greater exertion of walking up a hill 
\has this effect, but if the patient is able to continue his exertions, 
\the increased dilatation of the vessels—a consequence of mus- 
{cular activity—allows the pressure again to fall, and relieves the 
| pain. 

on muscular exertion continues and the vessels of the muscles 
jbecome dilated, the flow of blood from the arteries into the 
jveins will tend to become much more rapid than usual, The 
| pressure in the arterial system will consequently fail, but that 
jin the veins will become increased, and unless a correspcnding 
}dilatation occurs in the pulmonary circulation, blood will tend 
jto accumulate in the right side of the heart, the right ventricle 
{will be unable to empty itself completely, shortness of breath 
{will arise, and even death may occur. At first the right side of 
the heart is affected, and the apex beat disappears from the 
{normal place and is felt in the epigastrium, but the left ven- 
tricle also becomes dilated, though whether this is simply 
through nervous influence tending to make it act concordantly 
with the right, or for some other reason, it is at present im- 
|possible to say. Severe exertion, even for a few minutes, may 
produce this condition in healthy persons,! and when the 
exertion is over-continued it may lead to permanent mischief. 
More especially is this the case in young growing boys, ani it 
is not merely foolish, it is wicked to insist upon boys engaging 
in games or contests which demand a long-continued over- 
exertion of the heart, such as enforced races and paper- 
chases extending over several miles. Intermittent exertion, 
either of a single muscle or of a group of muscles, or of the 
whole body, appears to lead to better nutrition and increased 
strength and hypertrophy, but over-exertion, especially if it 
continues, leads to impaired nutrition, weakness, and atrophy. 
If we watch the movenients of young animals, we fin! that 
they are often rapid, but fitful and irregular and varied in 
character, instead of being steady, regular, and uniform. They 
jare the movements of the butterfly, and not of the hee. The 
varied plays of childhood, the gambols of the lamb, and the 
)frisking of the colt, are all well adapted to increase the strength 
jof the body without doing it any injury ; butif thecolt, instead 
yof being allowed to frisk at its own free will, is put in harness, 
jor ridden in races, the energy which ought to have gone to 
growth is used up by the work, its nutrition is affected, its 
powers diminished, and its life is shortened. ‘The rules which 
jhave been arrived at by the breeders of horses ought to be care- 
jfally considered by the teachers of schools, and by the medical 
Jadvisers who superintend the pupils. 

In youth and middle age every organ of the body is adapted 
for doing more work than it is usually called upon to do, Every 
organ can, asit is usually termed, make a spurt if required ; 
but as old age comes on this capacity disappears, the tissues 
become less elastic, the arteries become more rigid and less 
apable of dilating and allowing freer flow of blood to any 
rt, whether it be the intestine, the skin, the brain, the 
muscles, or the heart itself. Mere rigidity of the arteries supply - 
ing the muscles of the heart will lessen the power of extra 
exertion, but if the vessels be not only rigid, but diminished in 
alibre, the muscles of the limbs and tbe heart itself wili be 
mnfit even for their ordinary work, and will tend to fail on the 
slightest over-exertion. This fact was noticed by Sir Benjamin 
Brodie, whn, when speaking of patients with degenerating and 
contracted arteries, such as lead to senile gangrene, said: 
*¢ Such patients walk a short distance very well, but when they 
ttempt more than this, the muscles seem to be unequal to the 
ask, and they can walk no further. The muscles are not abso- 
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lutely paralysed, but in a state approaching to it. The cause 
of all this is sufficiently obvious. The lower limbs require 
sometimes a larger and sometimes a smaller supply of bloo?. 
During exercise a larger supply is wanted on account of the 
increased action of the muscles; but the arteries being ossified 
or obliterated, and thus incapable of dilatation, the increase-l 
supply cannot betobtained. This state of things is not peculiar 
to the lower limbs. Wherever muscular structures exist the 
same cause will produce the same effect. Dr. Jenner first, and 
Dr. Parry, of Bath, afterward, published observations which 
were supposed to prove that the disease which is usually called 
“angina pectoris depends on ossification of the coronary 
arteries. . When the coronary arteries are in this condition 
they may he capable of admitting a moderate supply of blood 
to the muscular structure of the heart ; and as long as the 
patient makes no abnormal exertion, the circulation goes on 
well enough; when, however, the heart is excited to increased 
action, whether it be during a fit of passion, or in running, or 
walking upstairs, or lifting weights, then the ossified arteries 
being incapable of expanding so as to Jet in the additional 
quantity of blood, which, under these circumstances, is required, 
its action stops and syncope ensues; and I say that this exactly 
corresponds to the sense of weakness and want of muscular 
power which exists in persons who have the arteries of the legs 
obstructed or ossified.” ? 

But the syncope aud stoppage of the heart mentioned by 
Brodie are not the only consequences of impaired cardiae 
nutritioa. The heart may be still able to carry on the circu- 
lation, but the patient may suffer intense pain in the process. 
The outsile of the heart was found by Harvey to be insensible 
to light touches, bat the inside of the heart appears to be much 
more sensitive either to touch or pressure. 

A knowledge of the mode of circulation of blood through 
the muscles enables us to understan‘l not only the patholozy of 
anzina pectoris, but the rationale of various methods of treat- 
ing patients suffering from angina pectoris or other forms of heart 
disease. 1m most cases, our object is a twofuld one—‘o increase 
the power of the hear:, and to lessen the resistance it has to 
overcome. In some cases, we require also to aid the elimination 
of water which has so accumulated as to vive rise to cedema 
of the cellular tissues, or dropsy of the serous cavities. In our 
endeavours to produce these beneficial changes in our patients, 
we employ regimen, diet, and drugs, and it is evident that as in 
one case the condition of a patient's heart may be very ditferent 
indeed from that in another, the regimen which may be useful 
to one may be fatal to the other. We have already seen that 
sudden and violent exertion may raise the blood pressure, and 
so lead to intense cardiac pain or to stoppage of the heart and 
instant death; while more gentle exercises, by increasing the 
circulation through the muscles, may lessen tne pressure and 
give relief to the heart. ; / 

The methods of increasing the muscular circulation may he 
roughly divided into three, according as the patient lies, stands, 
or walks. First, absolute rest in bed with massage ;~ second, 
graduated movements of the muscles of the limbs and body 
while the patient stands sull; third, graduated exercises in 
walking and climbing. 

The second of these methods has been specially worked out by 
the brothers Schott, of Nauheim, and the third is generally con- 
nected with the name of Oertel it is obvious that in cases of 
heart disease where the failure is great and the patient is unable 
even to stand, mutch less to walk, where breathlessness is 
extreme and dropsy is present or is advanced, the second 
and third methods of treatment are inapplicable. It is 
in such cases that the method of absolute rest in bed. not allow- 
ing the patient to rise for any parpase whatever, hardly allowing 
hiv to feed himself or turn himself in bed, proves advantageous. 
The appetite is usually small, the digestion imperfect, and fatu- 
lence troublesome ; and here an absolute milk diet, Itke that 
usually employed in typhoid fever, is often most serviceable, being 
easily taken and easily digested, while the milk sugar itself has 
a diuretic action, and tendsto reduce dropsy. But while simple 
rest prevents the risk of increased arterial tension and consequent 
opposition to the cardiac contractions which inight arise from 
muscular exertion, such benefits as would accrue from 
muscular exertion and increased circulation would be lost 


were it not that they can be supplied artificially by massage. 
1**Lectures on Pathology and Surgery,” by Sir Lenjamin Brodie. 
(London, 1345, p. 360.) | 
2 Practitioner, vol. li., p. 130. 
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Tuts plan of treatment, although it his only receatly been 
revived, was known to Ilarvey, who narrates the case of a maa 
who, in consequence of an injury—af an affron: which he could 
not revenge—was so overcome with hatred, spite, and passion 
that ‘‘he fell into a strange disorder. suffering fron extreme com- 
pression and pain in the heart and breast, from which he oaly 
received some little relief at last when the whole of his chest 
was pummelled by a strong man, as the baker kneads dough.”? 

This was a very rough form of massage, hut the sane kneading 
riovements which Ifarvey described have been elaborated into a 
complete system, mare especially by Ling in S.wedev, and made 
widely knowa in America and this country by Weir-Mitchell, 
and l'layfair. One might naturally expect that kneading the 
muscles would increase the circulation through them in some- 
what the same way as active exercise, but, to the best of my 
hnowledze, no actaal experiments existed to prove this, and ] 
accordingly requested my friend and assistant, lr, Tunnicliffe, 
to test the matrer experimentally. The method employed was, 
in the main, the same as that devised by Ludwig, and employed 
hy Sadler and Gaskell under his direction. The results were 
that, daring the kneading of a muscle the amount of venous 
blood which issued from it was sometimes diminished and 
sometimes increased ; that just after the kneading was over the 
flow was diminished, apparently from the blood accumulating 
in the mascle, and this diminution was again succeeded by a 
greatly increased flow exactly corresponding to that observed 
by Ludwig and his scholars, 

The clinical results are precisely what one would expect 
from increased circulation in the muscles, and cases apparently 
hopeless sometinzs recover most wonderfully under this treat- 
ment. For patients who are stronger, so that confinement to 
bed is unnecessary, and who yet are unable to take walking 
exercise, Schott’s treatment is most useful, and it may be used 
as an adjunct to the later stages of the treatment just descrihed, 
Oras a sequel to it. Jlere the patieat is made to go through 
various exercises of the arms, legs, and trunk with a certain 
amount of resistince, which is applied either by the patient 
himself setting in action the opposing muscles, or by an 
attendant who gently resists every movement made by the 
patient, but graduates his resistance so as not to cause the least 
hurry in breathing, or the least oppression of the heart. 
Perhaps the easiest way of employing graduated resistance is by 
the ergostat of Gartner, which is simply an adaptation of the 
labour crank of prisons, where the number of turns ofa wheel can 
be regulated in each minute, and the resistance which is applied 
bya brake may be graduated toan ounce. The objection to it 
is the uniformity of movement and its wearisome monotony. 
Oertel’s plan of gradually walking day by day up a steeper and 
steeper incline, anj thus training the muscles of the heart, 
is well adapted for stronger persons, but when applied 
injudiciously, may lead, just like hasty or excessive exertion, to 
serious or fatal results. In Schott’s method stimulation of the skin 
Uy baths is used as an adjunct, and this may tend to slow the 
pulse, as already mentioned. Buatinall these plans the essence of 
treatment 1s the derivation of blood through a new channel, 
that of the muscular vessels, aud the results in relieving cardiac 
distr-ss and pain may be described in the same words which 
Harvey employs in reference to diseases of the circulation: 
*ITow speedily some of these diseases that are even reputed 
incurable are remedied and dispelled as if by enchantment,” * 

There is yet another consequence of the circulation to which 
IIarvey las calle | attention, although only very briefly, which 
has now bee me of the utmost importance, and this is the ad- 
mixture of blood from various parts of the body. After 
describing the intestinal veins, Harvey says: ‘*The blood re- 
turning by these veins and bringing the crader juices along with 
it, on the ore hand from the stomach, where they are thin, 
watery, and not yet perfectly chylified ; on the other, thick and 
nore carthy, ay derived from the fieces, Lut all pouring into 
this spleny branch, are duly tempered by the admuxtare of 
cuntrari¢es, 

Harvey’s chewical expressions are ernde, for chemistry as a 
science only heyan to cxist about a ceatary and a half after 
ITarvey’s Seah, yet the peneral idea which he expresses in the 
words which I have just quoted is wonderfully near the trath, 

‘Tw of the mast important canstitueats of the bluad are chlo- 
ride ofeclinm anal water, Chlorrle of sodium tsa neutral salt, bat 
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during digestion both it and water are decomposed in t 
gastric glands, and hydrochloric acid is poured into 
stomach, while a corresponding amount of soda is retur 
into the blood, whose alkalinity increases ard fassee with 
acidity of the stomach. Part of this alkali is excreted in 
urine, so that the urine during digestion is often neutral o: 
alkaline, Possibly some of it passes ont through the lis 
in the bile, through the pancreas and intestinal glands 
into the intestine, where, again mixinz with the ac 
chyle trom the stomach, neutralisation takes place, so th 
neutral and comparatively inactive chloride of sodium is again 
formed from the union of activealkaliand acid. But itis most 
bable that what occurs in the stomach occurs also in the oth 
glands, and that it is not merely excess of alkali resulting fro 
gastric digestion which is poured out by the liver, pancreas a 
intestine, but that these glands also decompose salts, pour th 
alkali out through the ducts, and retura the acid iato the 
blood. 

We are now leaving the region of definite fact and pas 
ing into that of fancy, but the fancies are not entirely base 
and may show iajwhat directions we may search ont and stady 
the seerets of natare by way of experiment. For what is ap. 
parently certain in regard to the decompo-ition of chloride of 
sodiuin in the stomach, and probably in the case of neutra 
salts in the pancreas and iatestine, is also probable in th 
important, though as yet very imperfectly known, class of bodies 
which are known as zymogens. Just as we have in the stomact 
an inactive salt, so we have also an inactive pepsinogen, which. 
like the salt, is split up ia the gastric glands, and active pepsine 
is poured into the stomach. Butis the pepvne the only active 
substance produced? Has no other body, resulting from 
decomposition of the pepsinogen, been poured into the bloo 
while the pepsine passed into the stomach? Ilas the inactiv 
pepsinogen not been split up into two bodies active when apart, 
inactive when combined ? May it not be fisly compared, as I 
have said elsewhere, to a cup or glass, harmless while whole, 
but yielding sharp and even dangerous splinters when broken, 
although these may again be united into a harmless whole ?? 

This question at present we cannot answer, but in (he pancrea’ 
there is an indication that something of the kind takes place, fo1 
Lépine has discovered that while this gland pours into th 
intestine a ferment which converts starch into sugar, it pour 
through the lymphatics into the blood another ferment which 
destroys sugar. Whether a similar occurrence takes place in 
regard toits other ferments in the pancreas, or in the glandso 
the intestine, we do not know, nor do we yet know whether th 
same process goes on in the skia, and whether the secretion u 
sweat, which is asua!ly looked upon as its sole functiun, bear: 
really a relationship to cutaneous activity similar to tha 
which the secietion of hile bears to the functions ol 
the liver. ‘There are indications that such is 


the case, 
for when the skin is varnished, not only does the tem 
perature of the animal rapidly sink, but congestion occu 
ta inteinal organs, and dropsy takes place in serous cat 
ties, while in extensive burns of the skin rapid disinteratiot 
of the blond corpuscles nceurs, It is obvious that if this idea B 
at all correct, a complete revolution will be required in whi 
views we have been accustomed to entertain regarding th 
action of many medicines. In the case of purpatives am 
diaphoreties, for example, we have looked mainly at the 
secretions poured out after their administration for an ¢ 
planation of their usefalness, whereas it may be that th 
main part of the benefit that they produce is aot by w 
substances liberated through the seeretions they cause, 
hy those returned from the intestine and skin into the circ 
Jating blond. 

How important an effect the excessive admixture of the jui 
from one part of the animal body with the circulating blo 
might have, was shown in the most striking way Dy 
Wooldridge. Tle found that the juice of the thyroid gland 
though it is harmless while it remains in the gland, aad 1 
probably useful wken it enters the blood in small quantities 
the ordinary course of daily life, yet if injected into 
Hood, will cause it to coagulate almost instantaneous 
and hill the animal as quickly as a 1ifle bullet, Whal 
is powerful for harm is, likewise, powerfal for good in thes 
cases, and the administration of thyroid juice in eases of myx 
cedema is one of the most remarkable therapeutic discoveries o! 
moderna times. Since the introduction by Corvisart of pepsine 
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employed to assist the stomach and intestine in the performance 
{of their functions, but very little has been done until lately in 
\the way of modifying tissue changes in the body by the intro- 

duction of ferments derived from solid organs. For ages back 
|savages have eaten the raw hearts and other organs of the 
}animais which they have killed, or the enemies they have con- 
) quered, under the belief that they would thereby obtain increased 
Vigour or courage ; but the first definite attempt to cure a cisease 
by supplying a ferment from a solid non-glandular organ of the 
body was, I believe, made in Harvey’s own hospital by the use 
of raw meat in diabetes.! It was not, however, until Brown- 
Séquard recommended the use of testicular extract, that the 
attention of the profession became attracted to the se of extracts 
otsolid organs. Since then extract of thyroid, extract of kidney, 
extract of supra renal capsule have been employed; but even yet 
they are only upon their trial, and the limits of their utility have 
not yet been definitely ascertained. 

But yet another therapeutic method has been recently intro- 
) duced which bids fair to be of the utmost importance, the treat- 
ment of disease by antitoxins. Tbe discovery by Pasteur of the 
dependence of many diseases upon the presence of minute or- 

anisms may be ranked with that of Harvey, both in regard to 

the far-reaching benefits which it has conferred upon mankind, 
and for the simplicity of its origin The germ of all his 
discoveries was the attempt to answer the apparently useless 
| question: ‘‘ Why does a crystal of tartaric acid sometimes 
Jcrystallise in one form and sometimes in another?” 
}this germ sprung his discovery of the nature of yeast and of 
| those microbes which originate fermentation, putrefaction, and 
disease. These minute organisms, far removed from man as 
they are in their structure and place in nature, appzar in some 
| respects to resemble him in the processes of their growth and 
hutrition. They seem, indeed, to have the power of splitting 
up inactive bodies into substances having a great physiological 
or chemical activity. From grape sugar, which is comparatively 
inert, they produce carhonic acid and alcohol, both of which 
| have a powerful physiological action. From inert albumen they 
produce albumoses having a most powerful toxic action, and to 
the poisonous properties of these substances attention was for a 
while alone directed. But it would appear that at the same time 
they produce poisons they also form antidotes, and when 
cultivated without the body, and introduced into the living 
organism, they give rise to the production of these antidotes in 
still greater quantity. 

The plan of protection from infective diseases, which was first 
employed by Jenner in small-pox, is now being extended to many 
Other diseases, and the protective substances which are formed 
in the body, and their mode of action, are being carefully investi- 
gated. The introduction either of pathogenic microbes or 
of toxic products appears to excite in the body a process of 
tissue change by which antitoxins are produced, and these may 
be emplnyed either for the purpose of protection or cure. 
By the use of antitoxins tetanus and diphtheria appear to 
be deprived of much of their terrible power. [ut it seems 
probahle that a similar result may be obtained by the introduc- 
tion of certain tissue juices into the general circulation. It 
was shown hy Wooldridge that thyroid juice has a power of 
destroying anthrax poison, and it seems probable that increase 
of the circulation of certain organs will increase their tissue 
activity, will throw their juices or. the products of their 
functional activity into the general circulation, and thus 
influence the invasion or progress of disease. As I 
have already mentioned, we are able to intiuence the circn- 
lation in muscles hoth by voluntary exertion and by passive 
Massage, and we should expect that both of these mea ures 
would influence the constituents of the blood generally ; and 
such, indeed, appears to be the case, tor J. K. Mitchell * has 
found that after massage the number of blood corpuscles in the 
circulation is very considerably increased. 

Ilad time allowed it, I had intended to discuss the modifica- 
tions of the heart and vessels by the introduction of remedies 
into the circulation, the power of drugs to slow or strengthen, 
to quicken or weaken the power of the heart, to contract or 
relax the arterioles, to raise or lower the blood pressure, to 
Telieve pain or to remove dropsy ; but to do this would require 
time far exceeding that of a single lecture. Moreover, the 
methods and results were admirably expounded to the College 
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hy lr. Leech in his Croonian lecture, and I have therefore 
thought I should be better falflling the wish of Harvey that the 
orator of the year should exhort the Fellows and Members of 
the College to search ont the secrets of nature by way of experi- 
ment by directing their attention to fields of research which 
have received at present little attention, but promise resulis of 
great practical value. Lastly, | have to exhort yoa to continue 
in matual love and affection among yourselves ; and it seems to 
me that the best way of daing this is to direct your attention to 
the examples of Ilarvey and of our late President, whose death 
we deplore to-day. ‘hey were beloved by their fellows while 
they lived, their loss was lamented when they died, and they 
have left behind them an example not only of goo.lness, but of 
courage. Ilarvey, seated speechless in his chair, distributing 
rings and partiny gifts to his friends while awaiting the approach 
of death ; or Andrew Clark, steadfastly determining to continne 
at work and die in harness, in spite of the hemoptysis which 
seemed to threaten aspeedy death, afford us noble examples 
which ought to encouraye us to follow the directions of the 
venerable Longfellow, who, taking the organ [larvey stulied 
to symbolise such courage as Harvey and Clark showed, says— 
"Let us then be up and doing 
With a heart for any fate, 
Still acheving, still pursuing, 
Learn to labour and to wait.” 


SCJE NING ME TIO TEN TSO Tims GLO OL sa 
Biel the request of my friend and former pupil, Mr. W. M. 
~ eller, I have undertaken to say a few words by way of 
introduction to the course which he is about to give here to 
assist a nuuiber of you wha are teachers in schools in the Tower 
Hamlets and Ilackney district under the School Board for 
London—a course of lessons expressly intended to direct your 
attention to the educational value of instruction given solely 
with the object of inculcating scéentific habits of mind and 
setentific ways of working ; and expressly and primarily in- 
tended to assist you in giving such teaching in your schools. 

Nothing could alford me greater pleasure, as I regard the 
introduction of such teaching into schools generally—not Board 
Schools merely, but all schools—as of the utmost importance ; 
indeed, 1 may say, as of national importance: and 1 now con- 
fidently look forward to the time, at no distant date, when this 
will be everywhere acknowledged and acted on Personally 1 
regard the work that I have been able todo in this direction as 
of far greater value than any parely scientific work that [ have 
accomplished. At the very outset of my career asa teacher, 1 
was led to see how illogical, unsatisfactory and artificial were 
the prevailing methods of teaching, and became interested in 
their improvement. My appointment as one of the tirst pro- 
fessors at the Finsbury Technical College forced me to pay 
particular attention to the subject and gave me abundant 
opportunity of practically working ont a scheme of my own. 
I was the more anxions to do this, as 1 soon became convinced 
that if any real progress were to be made in our system of 
technical education, it was essential in the first place to intro- 
duce improved methods of teaching into schools generally, so 
that students of technical subjects nught commence their studies 
properly prepared; and subsequent experience has only con- 
firmed this view. Indeed it is beyond question, in the opinion 
of many, that what we at present most want in this country are 
proper systems of primary and secondary education : the latter 
especially. Now, most students at our technical colleges, in 
consequence of their defective school training, not only waste 
much of their time in learning elementary principles with which 
they should have been made tamiliar at schoal, and much of our 
time by obliging us to give elementary lessons but what is far 
worse, they have acquired bad habits and convictions which 
a.e very difficult to eradicate ; and their mentalatutude towards 
their studies is usually a false one. 

The first fruits of my experience were male public in 1854, 
at one of the Educational Conferences hell at the Ilealth 
Exhibition. On that oceasion, and again at the British A»sso- 
ciation meeting at Aberdeen in 1535, in the course of my 
address as president of the Chemical Section, after somewhat 
sharply criticising the methods of teaching in vogue, I pointed 
out what I conceived to be the directions in which improvements 
should be effected. Others meanwhile were working im the 

1 A revised addres» delivered at the Berner, Street Board Sch ol, Com- 
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same spirit, and consequently, in 18S7, a number of us willingly 
consented to act asa committee ‘‘ for the purpose of inquiring into 
and reporting upon the present methods of teaching chemistry.” 
This committee was appointed at the meeting of the British 
‘Association in York, and consisted of Prof. W. R. Dunstan 
secretary, Dr. J. H. Gladstone, Mr. A. G. Vernon Harcourt, 
Prof. 1H. McLeod, Prof. Meldola, Mr. Pattison Muir, Sir Henry 
E. Roscoe, Ir. W. J. Russell (chairman). Mr. W. A. 
Shenstone, Prof. Smithells, Mr. Stallard and myself. A report 
was presented at the Bath meeting in 1888, giving an account 
of replies received to a letter addressed to the head masters of 
schools in which clementary chemistry was taught. In 1889 
and 1890 reports were presented in which were included sug- 
gestions drawn up by myself for a course of elementary 
instruction in physical science. 

Let me at once emphasise the fact that these schemes were 
for a course of instruction in physical science—not in chemistry 
alone. The objects to be accomplished by the introduction of 
such lessons into schools bave since been more fully dwelt onin 
a paper which I read at the College of Preceptors early in 
Sgt, printed in the Educational Times in May of that year. 
After pointing out that literary and mathematical studies are 
not a sufficient preparation in the great majority of cases for the 
work of the world, as they develop introspective habits too 
exclusively, I then said, in future boys and girls generally 
must not be confined to desk studies ; they must not only Jearn 
a good deal aout things ; they must also be taught how to de 
tbings, and to this end must learn how others before them have 
done things by actually repeating—not by merely reading about 
—what others have done. We ask, in Jact, that the use of eyes 
and hands in unravelling the meaning of the wondrous changes 
which are going on arourd us in the world of nature shall be 
taught systematically in schools generally—that is to say, that 
the endeavour shall be made to inculcate the hahits of observing 
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accurately, of experimenting exactly, of observing and cxpen- | 


menting with a clearly defined and logical purpose, and of 
logical reasoning from vubservation and the results of experi- 
mental inquiry. Scientific habits and method mu-t be univer- 
sally taught. Weask to he at once admitted to equal rights 
with the ¢/e. A’s—it is no question of an alternative subject. 
This cannot be too clearly stated, and the battle must be fought 
out on this issue within the next few years. 

Well, gentlemen and ladies, you have the honour of forming 
part of the advanced guard in the army which is fighting this 
battle for the fight is begun in real earnest, although as yet 
on asinal] scale : nevertheless, in this case, the small beginning 
mu f have a great ending. 

Thad Jong sought for an opportunity of carrying the war into 
the camp of elementary education, and this came about four 
years 20 when my friend Mr. Hugh Gordon was ap- 
pointe? . ¢ +f the Science Demonstrators of the London 
School Board. During at least three years prior to his ap- 
pointment, Mr. Gordon had been doing research work in the 
laboratory of which 1 have charge at the City and Guilds of 
London Institute Central Technical College, where he had 
also taken part 1) our clementary teaching, and he was already 
an ardent alvocate of the educational policy of which I am so 
strong a.*pporter. Under the London School Moard, he 
achieve ] a inarvellous succes, and the work that he has done as 
a pioneer cannot be too highly appreciated. Ile secured your 
conlidence an] sympathy, and interested his pupils; and 
working in a most unpromising field, under conditions of a 
most un ats ‘act: ry and often depressing character, he has proved 
that to le pry stale, even easy (to the competent and willing 
teacher , which my (rrends in higher grade schools have olten 
scoffed a) ani declared to be impossible. In future, no public 
school will be ble vy excuse itself, except on the ground of want 
of will to give such teaching. 1 have often been told that our 
scheme Yas to cetly, that much special provision must he 
made to carry ) int» effect, and that it requires so much ime 
and such an increase in the teaching staff: my friend Gordon, 
with yver assistance alooe and nv» other addition to the staff, 
by succe si ly teaching, | believe, in seventcen of your schools, 
has given all these statements the lie. 
there are few who contd accomplish so much ; few equally well 
fitted and prepared for the work, so imbued with the right 
spirit, ©» convinced that the cause isa great and holy one, 
gifted with sufficieat energy and enthusiasm to overcome the 
difficultie . 
part of the course of teaching he adopted is broadly out- 
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lined,! although containing a few slight blemishes which 
its otherwise logical character—blemishes which will be ve 
easily removed in a second edition—appears to me to be a mo 
important contribution to educational literature, and will re 

great service toour cause. But I count as his greatest achie! 
ment the introduction of a proper balance—calculated to insp 
confidence and respect—into the schools, for 1 believe t 
discipline of learning to weigh carefully and exactly to be of 
very highest value to a child, and one of the most effect 
means of leading chiidren to be careful and exact in their wo 
generally. 1 envy my friend his success, as] have in vain tr 
to get proper balances introduced into schools of far high 
grade in place of wretched contrivances costing but three or f 
shillings, which can be of no service tn forming charact 
although ] have no wish to deny that such may be made 
of in illustrating principles. 

Mr. Gordon, |} believe, was appointed to teach mechan 
under what I will venture to call an antiquated and woode: 
syllabus, but he had the courage to burst the bonds impo 
upon him, and from the outset determined to teach what vy 
likely to be of real service to his pupils. 1 have said that 
gained the confidence and sympathy of the teachers with wh 
he was associated and whose work he was appointed to superv 
and direct ; but } believe that he did more, and achieved suce 
in a task of greater difficulty—that he actually made converts 
some of her Majesty’s Inspectors whose sympathies had pre- 
viously lain with luterary studies. 

I have thought it desirable thus to sketch the history of the 
introduction of our British Association scheme into School 
Board circles. Let me now further emphasise the importance 
of teaching sefentific method, which after all is recognised 
very few as yet. Jvet me endeavour to make it clear what I meat 
by scientific method. : that when I speak of scientific method, 
I do not mean a branch of science, but something much broad 
and more generally useful. We may teach scientific metho 
without teaching any branch of science; and there are mai 
ways in which we may teach it with materials always close 
to hand. 

I have very little belief in the efficacy of lecturing, and it is 
always difficult to persuade those who are not alrcady per 
suaded—I would therefore refer those of you who are not yet 
with me toa book from which they may derive much inform: 
tion and inspiration. I mean flerbert Spencer's “ Essay 0 
Education,” the cheap edition of which, published by Williams 
and Norgate, costs only one shilling and elevenpence! It is 
hook which every parent of intelligence desiring to educate ht 
children properly should read; certainly every teacher should 
have studied it thoroughly ; and no one should be allowed 
become a member of a School Board who on examination wa 
found not to have mastered its contents. But as Ierber 
Spencer says—and the times are not greatly changed since he 
wrote—although a great majority of the adult males throughou 
the kingdom are found to show some interest in the breedin, 
rearing, or training of animals of one kind or other, it rarel} 
happens that one hears anything said about the rearing 0 
children. 1 believe the subject is seldom mentioned in Scheo 
Board debates. T}ence it happens that Herbert Spencer's boo 

has had asmaller circulation than many novels, and that the 1893 
edition is but the 34th instead of being the 340th thousane 
After very fully discussing the question ‘* What knowledge 
most worth ?”’ he arrives at the conclusion that science is, aa 
eloquently advocates the claims of the order of knowled; 
termed scientific. The following are eminently: instruc 
passages in his essay :—‘* While every one is ready to endors 
the abstract proposition that instruction fitting youths for Ui 
business of lite 1s of high importance, or even to consider it< 
supreme importance ; yet scarcely any inquire what instruct 
will so fitthem. It is true that reading, writing, and arith 
are taught with an intelligent appreciation of their uses. 

when we have said this we have said nearly all, While 
great bulk of what else is acquired has no bearing on the i 
dustrial activities, an immensity of information that has a di 
bearing on the industrial activities is entirely passed over, Fo 
leaving out only some very small classes, what are 
men employed in? Fhey are employed in the product 
preparation and distribution of commodities. And 
does efficiency in the production, preparation, and distribu 
of commodities depend? It depends un the use of meth 
fitted to the respective natures of these commodities ; it depe 
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on an adequate acquaintance with theic physical, chemical, anl 
vital properties, as the case may be: thit is, it depenls an 
science. This order of knowledze, which is in great pirt 
ignored in our school courses, is the order of knowledse undler- 
lying the right performance nf those processes by which civi- 
lised life is made possible. Undeniable as is this truth, there 
seems to be no living consciousness of it: its very familiarity 
makes it unregarded. . . . That which ourschoo! courses leave 
almost entirely out, we thus find to be that which most nearly 
concerns the business of life. Our industries would cease, were 
it not for the information which men begin to acquire, as they 
best may, after their education is said to be finished. And 
were it not for the information, from age to age accumulated 
and spread bv unofficial means, these indnstries would never 
have existed. Ila: there been no teaching but such as gnes on 
in our public schools, lingland would now be what it was in 
feudal times. That increasing acquaintance with the laws of 
phenomena, which has through successive ages enabled us to 
subjugate nature to our needs, and in these days gives the 
common labourer comforts which a few centuries ago kings 
could not purchase, is scarcely in any degree owed to the 
appointed means of instructing our youth. The vital know- 
ledge—that by which we have grown as a nation to what we 
are, and which now underlies our whole existence, is a know- 
ledge that has got itself taught in nooks and corners; while the 
ordained agencies for teaching have been muwbling little else 
but dead formulas.” 

Some improvement there has been since Ilerbert Spencer 
wrote, hut chiefly in technical teaching; and there is yet no 
national appreciation of what constitutes true education : fashion 
aud vested interests still largely dominate educational policy. 

Another advocate of the teaching of scientific method to whom 
I would refer you is (Charles Kingsley, the celebrate! divine, 
but also a born naturalist possessed of the keenest powers of 
observation, a novelist of the first rank, and a poet, Kead his 
life, and you will find it full of inspirationand comfort. Study 
his scientific lectures and essays (vol. xix. of his ‘‘ Collected 
Works,” Macmillan and Co.), and you will not only learn why 
“science ” is of use, but will have before you a valuable model 
of method and style. <A friend—1 member of the London 
County Council—to whon 1 happened to send some of my 
|papers, noting my frequent references to Kiagsley, remarked, 
** How very fond you are of bis writings!” Inileed I am, for 
they seem to ine to display a truer grasp of the importance of 
scientific method and of its essential character than do any 
Other works with which Iam acquainted. I recommen them 
jbecause they are pleasant as well as profitable reading, and 
because our text-books generally are worthless for the purpose 
Thave in view. Any ordinary person of intelligence can read 
Herbert Spencer’s and Kingsley’s essays and can appreciate 
hem, especially Kingsley’s insistent application of the scientific 
principle of always proceeding from the known to the unknown ; 
but few can read a text-book of science —moreover, the 
probable effect of most of these would be to dissuade rather 
than persuade. 

Kingsley’s great point—and Herbert Spencer’s also—is that 
what people want tolearnis not so much whatis, still less what has 
been, but how to da. And the object you must set hefore your- 
felves will be tn turn out boys and girls why, ia proportion ta 
their natural gifts—for, as every one knows, you cannot make 
ft silken purse from a sow’senr—have become inquiring, ab- 
servant, reasoning beings, ever thoughtful and exact and pains- 
aking and therefore trustworthy workers. To turn out such 
js the whole object of our scheme, whici chiefly aims at the 
levelopment of intelligence and the formation of character. 
M your schools information must be gazed, not imparted. 
After descrihing how the intelligent movher trains her youu 
rhild, Herbert Spencer remarks :—‘‘ To ¢e// a child this and 
jo show it the other, is not to teach it how to observe, but to 
make it a mere recipient of another's observations : a proceed - 
ng which weakens rather than strengthens its powers of self- 
nstruction—which deprives it of the pleasures resulting from 
jaccessful activity—which presents this all attractive knowledge 
ander the asvect of formal tuition. . . 7’ You must train the 
hildren under your care to help themselves in every possible 
yay, and give up always feeding them with a spoon. Abolish 
earning lessons by rote as far as possible. Devote every m> nent 
Ou possibly can to practical work, and having stated a problem 
fave it to the children if possible to find asoluion. lEncour- 
Ige inquisitiveness, but sugzest methods by which they may 
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answer their own questions by experiment or trial or by appeal 
to dictionaries or simple works of reference, part of the 
furniture of the schoolroom, and lear them to make use of the 
public library even : in after life you will not be at their elbows, 
but hooks will always be available. and if they once grow ac- 
customed to treat these as friends ta whom they can appeal for 
help, you will have done them infinite service and will ua- 
doubtedly infuse many with the desire to continue their stuclies 
after leaving school. Under our present system schon! hooks 
are cast aside with infinite relief at the earliest possible moment, 
and the desire for amusement alone remains, Teach history, geo- 
graphy and much besides from the daily papers, and so prepare 
them to read the papers with intelligence and interest, and to pre- 
fer them to penny dreadfuls and the miserable, often indecent, 
illustrated rubbish with which weare nowadayssoterribly afflicted, 
Atthe same time, make it clear tothem that the editorial ‘‘ we” 
is but an ‘‘J,” and that assertion does not constitute proof. If 
such be your teaching, and it have constant reference to things 
natural, you will also—as Ilerbert Spencer points out iv a very 
remarkable passaye—without fail be giving much religious 
culture, using the word in its highest acceptation, for, as he 
says, ‘it is the refusal to study the surcounding creation that is 
irreligious.”” As 1 have already said, one great—indeed the preat 
—object of our teaching is the formation of character : and if you 
teach your pupils to be careful, exact and observant, and they be- 
come trustworthy workers, you are giving much training of the 
highest excellence; and if they have enjoyed such training, 
what does it matter what facts they know when they leave 
school ? 

Bat I hear you say that the inspectors will not allow all this. 
Gentlemen, do no fear the inspectors—they also are advancing ; 
they also are learning that literary methods are insufficient. that 
desk studie: must not absorb the entire attention of the 
scholars; that greater latitude must be permitted to the 
teachers, and especially in the direction of devising more suit- 
able methads. Anda new race of inspectars is coming into 
existence, Mr. Gordon, I know, had difficulties with the 
inspectors; but when they realised that he understool his 
business and learnt to appreciate his work, they soon became 
his supporters. 

And with appreciative ministers ltke Mc. Acland at the head 
of affairs, we shall move far more quickly than heretofore, and 
shall he able soon to entirely throw off the cast-irou bonds of 
sontral by examination and payment on results—a renned 
method of torture affecting both teachers and taught most dis- 
astrously. We know that a holiday spent under healthy con- 
ditions at the seaside orin the country is of the greatest service. 
We are becnming accustomed to take care that our houses are 
properly ventilate ] and drained, and to rest satisfied that when 
this is the cise their inhabitants may safely be left to them- 
selves. In like manner, in future, we shall take care that our 
schools are fully provided with all necessary proper appliances 
—in which I include teaechers—and we shall see that the 
teachers are working in accordance with a proper system ; but 
we shall trouble ourselves little about the taught, feeling that if 
they hive been placed under healthy con {i ions they cannot fail 
to hive benefited, however little this may he apparent on the 
surface. In the days t»> com2 the work of the teachers will be 
directly criticised; they, net their pupils, will be examined; 
bu, always by competent and sympathetic inspectors who have 
become acquatnte.| with the work aml vs chificulties practically, 
and are not mere theorists, Whose miin function will be that of 
guide, philos :pher 1nd frie {—rot thet of mnquisitor, 

In the course that you are about to attend! under Mr. Ieller— 
the demonstratar upon whom hts fallen the mantle previously 
worn by Mr. Gordon, and who is equally destrous of promoting 
and devising rational methods of teaching—you will in the frst 
place devote your attention to exercises in measurement, includ- 
ing much that is ordinarily tanght under mechanics and physics, 
the prime object of which is to teach accuracy of observation. 
You will then study aseries of problems, mainly chemical, which 
have been arranged chicily in order to cultivate reasoning 
powers and toteach the research method, In fact, what we 
want (o do is, as far as possible, to put every scholar in the 
positinn of the discoverer. The world always has and ever will 
advance through discovery ; discoveries, however, are rarely 
made accidentally—indecd we all pass from ignorance to know- 
ledge by discovery, and by discovering how todo things that we 
have not dune before we ever increase our powers of uselulness : 
we all require therefore to be taught how to discover, although 
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we may never be called on to make original discoveries or have 
the opportunity. But as you proceed I trust tbat youn will 
realise that the method which you are learning to apply is one 
which can be made use of in all your work—that the cuurse has 
a broad educational value far transcending its special] value asan 
introduction to physical science. 

Lastly, I should lke to take this opportunity of calling atten- 
tion to the very great valne to girls, as well as to boys, of 
teaching such as you are about to give, I fear that much that 
girls are being taught under the guise of domestic economy is 


of slight value educationally or otherwise, and that they are | 


but having imparted to them little tu-bits of information which 
they areas hkely as not to misapply. Nothing is done by way 
of increasing their intelligence and forming their characters. 
Lessons which would lead them to be observant, thonghtful 
and, above all, exact—lessons in method—wonld be of far 
hizher and abiding value. They would then carry out their 
household functions with greater ease; there would be far less 
waste ; less unhealthiness ; far more comfort. I believe the 
neel for such training to be indeed far greater in the case of 
girls than in that of boys. Boys are aaturally apt in many 
ways, and even if neglected at school, perforce develop when 
they go ont into the world; but girls are of a different disposi- 
tion, and rarely seem to spontaneonsly acquire the mental 
habits which a training in scientific method can confer, the 
possession of which would be of inestimable value to them. 
Extreordinarily htde has been done as yet on their behalf, and 
they have been cruelly sacrificed at examinations—for which, 
untortuoately, they appear themselves to have an insatiable 
natural appetite. It is to be hoped that the new Board will 
give the most serious altention to this matter, and that tt will 
take steps to secure the teaching of scientific method in all the 
schools under its charge, whether boys’ schools or girls’ schools. 
Unhealthy buildings have attracted much altentton; but the 
existence of a far more serious evil—the absence of healthy 
teaching suited to the times—has not even beea noticed. 

In these remarks, I have been able but brielly to bring before 
you a number of qnestions of importance—it must rest with 
you to serionsly study the snbject. Itis a subject worth hard 
study, which will afford tafinite opportunity and infinite satts- 
faction to the earoest worker. 


UNIVERSITY AND EDUCATIONAL 
VON TL UIE MCIE NCIS 5 
CamurtDGe.—The following examiners for the 
sciences Tripos were appuinted on October 25. 


Natural 
Physics : 


L. BR. Wilberforce and Vrof. G. F. Fitzgerald, F.KLS. 
Chemistry: W. J. Sell and Prof. W. Ramsay, F.R.S. 
Mineralogy: Prof, Lewis and IT. A. Miers. Geology: I. 


Lake and Prof. G. A. J. Cole. 
F.R.S., and W. Gardiner, F.R.S. Zoology: W. Bateson, 
Flt S., and Prof, S. J. Hickson. Iluman .\natomy: Prof. 
A. Macalister, F.R.S., and Ur. IT D. Rolleston. Physiology : 
W, LB. Marly and Prot. IK. A. Schafer, F.R.S. 

I'rof, Brathury delivered his inaugural lecture, as Downing 
Pre fessor, on Wednesday, October 24, before a large aniience. 
The sutyect was ‘ Pharmacology and [herapeutics.” 

The University Lecturertin Geography, Mr. Yule Oldham, 
delivered a public lecture on the evening of October 24, on 
“AX New Discovery of America.” Ile will give during the 
present and the Lent terms a course on the ‘‘Tlistory of 
Geographical Dtscovery,” on Thursdays at noon in the 
Chemical Vheatre. 

An election to the Royal Geographical 5 ociety’s Studentship 
of £100 willbe hel] in the Lent Term. The studentship is 
open tu members of the University who have attended the 
lectures on Creopraphy. 

Of the Irethmen entered this term, 137 have announced 
their intention to study medicine at the University. 

The period of five years for which Dr, Donald Macalister was 
elected as the University member of the General Medical 
Council expires on November 13. The Vice Chancellor gives 
notice that an election will be held in the Senate Ifonse on 
Inday, November 9, trom 2.30 to 3.0, at which all members of 
the Senate may vole. Dr. Macalister ts eligible for re- 
apporntment, 

Dr. Charles Rieu, late keeper of the Oriental MSS. in the 
British Museum, has been clec ed Sie Thomas Adams I’rofessor 
of Arabic in succession to rol. Robertson Smith, 
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Botany: Prof. F. W. Oliver, 
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The Conncil of the Senate have issued a second report ¢ 
specia] degrees (Litt.B. and Sc.B) for advanced study at 
research, in which they call attention to the steps in the sam 
direction taken by the University of Oxford, the Scotti 
Universities, the Gresham (London) University Commissioner 
and the University of Ilarvard. ‘They propose that, as tt 
bearings of the subject have greatly widened since their fir 
report on post-graduate study, the whole question should | 
referred to a special Syndicate, with power to confer with oth 
bodies and with the several teachers concerned. 

We have received an advance copy of the report on the wor 
of the Examinations Department of the City and Guilds 
London Institute for the session 1893-94. During this sessic! 
the number of classes registered by the Institute was 553, vijl 
jorin Technology and 152 in Manual Training. The tot 
number of students in attendance was 25,715, viz- 22,703 
technology and 3015 in manual training. 


At the examinatio: 
this year, 11,63 candidates presented themselves, being 1377 
excess of the number examined last year. The exawiners f 
the Institute, like those of (he Department of Science and At 
find that the Ilonours papers are the least satisfactory, It 
pointed out that I]onours students should be taught in speci 
Honours classes. To quote the report :-— 
‘Tt often happens that facilities for higher or advanced 1 
struction are not provided at the schools, and that the cané 
dates for ITonours seeking further teaching are only able 
attend the ordinary class a second session. This absence 
higher instruction is a matter to be carefully considered by tl) 
Technical Instruction Committees of County Councils.  E] 
mentary technical instruction is of little value unless it 
courages the student to seek further knowledge; and effo) 
should be made, even where the number of students is sma 
either to establish advanced classes, or -to enable students 
pursue their studies at other institutions where such advance: 
instruction may be obtained.” 


Mr. LIERBERT TOMLINSON, F.R.S., has been appoint 
Principal of the South-West London Polytechnic Institu 
now in course of erection in Chelsea. The institure, which w 
be«f the same dimensions and be conducted! on somewhat 
same lines as the Battersea Polytechnic, will, it is hoped, 
finished by April next. 

IT is announced that Dr. William Peterson, who for the | 
twelve years has been the Principal ol University Culley 
Dundee, has been appointed to the post of Principal of McG 
University, Montreal, vacated by Sir Witliam Dawaon, F.K.t 
more than a year ago. 


ROO MINTEME SVB CAUES 


elmerican Fournal of Science, October. —The standardisati 
of potassium permanganate in iron analysis, by Charlotie 
Roberts. A simple and rapid method for standardising a py 
manyanate solution is to determine its strength, first, by cot 
parison with electrolytic iron, and then by immediate titratt 
with ferric chloride to determine the exact amount ol iron 
each cubic centimetre of the latter solution, This being asec 
tained, the ferric chloriile solution can be employed at any tit 
for the standardisation of potassium permanganate.-T ff 
detection and approximate estimation of minute quantities 
arsenic in copper, by I’. A. Gooch and II. P, Moseley. TI 
is a modification of Sanger’s process for wall-papers, who 
application ts rendered dulicult by the fact that the presen 
el copper in the Marsh generator holds back the arsent 
The new prace s is based upon the simultaneous action 
strong hydrochloric acid and potassium bromide upon the st 
of arsenic. —Wave-lengths of electuicity in iron wires, by ¢ 
I. St Joha. A Lecher wire system was used in winch tl 
discs at the end towards the induction coil were left out, so as 
obtain a lorm depending more directly upon the principle 
electrical resonance. The indicator used was a bolometer 
adapted by Rubens. It was found that the selfinduetion 
iron circults isgreater than that of similar copper circuits und 
very raptl electric oscillations (11§ million reversals 7 
second). ‘The difference in self-induction varies from 3 4 to 4 
percent, and increases with deereasing diameters. Lhe 1 
crease in sell inluction produces greater dampiny and a short 
ing of the wave-length of ('5 to 2 per cent. The permeabil 
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f annealed iron wires under this rate of alternation is about 
$5. For oscillations of the same period, the wave-length 
long parallel copper wires varies directly with the diameter of 
he wires, the maximum difference observed being 5 per cent. 
rith wires of 0°03915 and o-1201 cm. diameter respectively.— 
The present status of high-temperature research, by Carl Barns. 
Jlo clear away the anomalies now existing in high temperature 
ata, either the boiling point of zinc must come down from 930 
3 905°, or else 1he melting points of gold, silver, and copper 
mst move up 30° or 40, or both must move towards each 
ther by corresponding aniounts.—The recent eruption in the 
rater of Kilanea, by L. A. Thurston. This is a description 
the subsidence of the Java lake on July 11, when its level 
311 250 feet.—On solutions of metallic silver, by M. Carey 
yea. ‘The solutions previously described are all colloidal, and 
Tt the same time absolutely transparent. 


Wiedemann’s Annalen der Physik and Chemie, No. 10.—On 
ure water, by F. Kohlrauschand A, Ileydweiler. (See Notes.) 
—Magnetic experimental investigations, by Carl Fromme. This 
Waper deals with the self-induction and the electrostatic 
apacity of wire coils and their influence upon magnetic 
@henomena. Coils with bifilar winding are free from self- 
@aiduction, and also from electrostatic capacity as long as their 
gsistance does not exceed 1000 ohms. At 2000 ohms their 
Wapacity is already very considerable. Coils wound by 
shaperon’s method, 7.¢. with the direction of winding changing 
With each round, are perfectly free from capacity, and their 
felf-induction is negligible. It is therefore quite feasible to de- 
ermine their resistance’ by the alternate current method.— 
ixamination of the Ketteler-Helmholtz dispersion formula, by 
feinrich Rubens. The electromagnetic theory of dispersion, as 
eveloped by Herr von Flelmholiz, is in complete accordance 
sith the results obtained in the case of fluorspar, quartz, rock- 
alt, sylvine, and one of the heavy Jena silicate-flint glasses. 
Phe agreement extends over the whole region of the spectrum 
avestigated, comprising 54 octaves.—Bolometric investiga- 
ions, by F. Paschen. ‘This isa reply to Herr Angstrém’s 
riticism of his work on the absorption spectrum of carbonic 
nhydride.—On the infra-red dispersion of tluorspar, by F. 
“Waschen. The spectrum of the fluorspar prism employed was 
Walibrated by Langley’s grating method. The best source of 
adiation was found to be a small piece of platinum foil coated 
vith oxide of iron. The region of the spectrum examined 
xtended from o'SS$4o ww to g°4291 mw, and the coriespond- 
i@og refractive indices ranged from 1°42996 to 1'31612.—Change 
f volume during melting, by Max Toepler. The author in- 
estigated the number of cubic cm. by which a gramme ot 
jarious elements expanded or contracted during melting. The 
Ist included eleven metals and five non-metals. Ile found thar 
he coefficient of expansion of the elements in the solid statc, 
ind their change of volume during melting, show a definite re- 
ition to each other.—The depression of the freezing-point of a 
; plvent by electrolytes, by Ilarry C. Jones. In the case of a 
lution of phosphoric acid of concentrations 0°077 and 0146, 
“Jie numbers obtained, 2°52 and 2°31, are in fair accordance 
‘ith those obtained by Arrhenius, but not with those of Loomis. 


SOCIETIES AND ACADEMIES. 
Lonpon, 


Entomological Society, Octoher 3.—The Right Won. 
.ord Walsingham, F.R.S., Vice-president, in the chair.—Mr. 
V. I°. £1. Blandford exhibited specimens of a sand-flea, chigoe 
Wr nigua, received from Mr. Szigetvary, of the Imperial Mari- 
ime Customs, China, who had found them in the ears of 
ewer-rats trapped at Ningpo. Mr. Blandford stated that the 
pecieswas allied to,but not identical with,the American species, 
Pparcopsylla penetrans, L., one of the most troublesome pests 
Tropica) America and the West Indies to man and various 
Jomestic and wild animals, the female burrowing into the skin, 
sually of the feet, but also of any other accessible region. 
Te said that the distribution of the chigoe was recorded over 
Propical America and the Antilles from 30° north to 30° south, 
nd of late years it had established itself in Angola, Loango, 
nd the Congo. Colonel Swinhoe, Mr. McLachlan, Lord 
Walsingham, Mr. Champion, Mr. J. J. Walker, Mr. Barrett, 
nd others, took part in the discussion which ensued.—Mr, F, 
;. Adams exhibited a specimen of A/al/ota eristaloides, aspecies 
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of Diptera new to Britain, taken by himself in the New Forest 
on July 20 last. Ie said that the species had been identified 
by Mr. Austen, of the British Musenm, and that he had pre- 
sented the specimen tothe National Collection. Mr. Verrall 
made some remarks on the species and on the distribution of 
several allied species in the United Kingdom. Lord Walsing- 
ham, asa trustee of the British Museum, expressed his satis- 
faction at the presentation of the specimen to that institution. 
—Mr. Tutt exhibited specimens ofa form of Zygi nu erulans, 
wel] scaled, and with the nervures and forelegs of a deci ledly 
orange colour, collected during the last week in July by Ir. 
Chapman in the La Grave district of the Alps, at a consider- 
able elevation ; also specimens of the same species taken by 
Dr. Chapman near Cogne, and others from the Grison Valley, 
which were less well scaled. Ile also exhibited Scotch -peci- 
mens for comparison, and stated that he was cf opinion 
that the latter were probably as thickly scaled as the continental 
ones, but that, owing to the differcnces in the climate of Scot- 
landand Switzerland, collectors had fewer opportunities of getting 
the Scotch specimens in good condilion.—Mr. P. M. Bright 
exhibited a remarkable series of varieties of -fretia menthastrt 
from N. Scotland, also series of Lifarts monacha including 
dark varieties) and Ao. mea roboraria Srom the New Forest ; 
Zygena exulans, from Braemar; .Vatua glarcosa, from Mon- 
trose and the Shetlands ; 4,ret?, fyropirda, from the Isle of 
Portland, and Pitcaple, N.13.; red varieties of Yentocanp2 
gracilis; and a specimen of Sterrha sacraria, taken at li,ht, 
at Mudeford, in October, 1893; also living larve cf £uepte 
cribrum.—Mr,. J. J. Walker exhibited a living specimen ot a 
large species of Pulex, which he believed to be //ystricof. ylla 
talt@, Curtis, taken at Hartlip, Kent. Mr. Verrall and the 
chairman made some remarks on this and allied species.—Mr. 
K. J. Morton communicated a paper, entitled ‘' Palearctic 
Nemoure.”—Lord Walsingham read a paper, entitled ‘'.A 
Catalogue of the Pterophoridz, Tortricidz, and Tineidz of the 
Madeira Islands, with Notesand Descriptions of New Species.” 
In this paper sixty-six species of Lepidoptera belonging to these 
families were recorded as occurring in the Madeiras, of which 
thirty were noticed as peculiar to the Islands, twelve as common 
to the Madeiras and Canaries, of which two were not known 
as occurring elsewhere, and one extends its range only to North 
Africa. Over thirty species were added to the list, and one 
new genus, seven new species, and two new varieties were 
described. Mr. Jacoby and Mr. Bethune-Baker made some 
remarks on the species and their geographical distribution.— 
Mr. Blandford read a paper, entitled ‘‘.\ Supplementary Note 
on the Scolytide of Japan, with a list of Species.” 


PARIS. 


Academy of Sciences, October 15.—M. Lewy in the 
echair.—The death of M. N. Pringsheim, on October 6, 1894, 
was announced to the Academy, and a short account of his 
work given by M. Bornet.—Determination, partly experimental 
and partly theoretical, of the inferior contraction of a bending 
fluid sheet, either depressed, submerged below, or adherent, on 
a weir having its up-river face vertical, by M. J. Boussinesq.— 
Observations of Gale’s comet (1894, 4) made with the great 
equatorial at Bordeaux Observatory by MM. G. Rayer, We 
Picart, and I°, Courty. A note by M. G. Rayet. Theapparent 
pesitions of the comet on twenty-seven days between May 4 and 
July 31 are tabulated,—On the degree of incandescence of 
jamps, by M. A. Crova. The conclusions are given : (1) That 
the quantity of light emitted by a gas-burner per litre of gas 
used increases with the quantity of the combustible burnt per 
hour, whereas the degree of incandescence slightly diminishes, 
up to a maximum yield which should not be exceeded ; (2) 
that, for lamps with incandescent substances, the maximum 
yield corresponds to the minimum amount of the combustible 
which must be barnt ia order to obtain the maximum degree of 
incandescence.—lteport on the memoir by M. Stieltjes, on 
‘ Researches on Continued Fractions.” After a detailed con- 
sideration of the memoir, the report proceeds to say: *‘ This 
work by M. Stieltjes is one of the most remarkable memoirs on 
analysis which has been written in late years.""— Disappearance 
of the southern polar spot of Mars, by M. G. Bigourdan, The 
spot ceased to be visible on October 13.—First observations of 
the pendulum in the Alps of Dauphiny. The values obtained 
for the constant of gravitation are given below in column ¥,, 
for comparison the values calculated for each place at latitude > 
from the formula g, — 9°78124 (1 + 0°005243sin“9) are ap- 
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penied. Tie values of | are corrected to sea level hy means 
of the densities of subjacent formations taken from the most 
recent work. 


o 
saul 


Paris 9 S1013 9'S1030 
Valence ... — .. 9 $0640 9 $0682 
Grenoble. . es =) 9 SOc0> 9 $0705 
La Berarde 9°S$0530 9 ‘$0682 
Marseilles 9'S9539 9°S0536 


The variation of the observed from the calculated value at La 
Berarde becomes less when a correction is made for the influence 
of the mass of the surrounding mountains, gy is then 9‘S0575.— 
On the infinitesimal transformations of the trajectories of 
systems, by M. Paul Painleve.—On the reduction of the 
structure of a group to its canonic form, by M. E. Cartan.— 
Experimental researches on the congelation of sulphuric acid of 
different degrees of concentration, by M. Raoul Pictet. Four 
extensive series of experiments carried out on large volumes of 
the acid, in different ways and with all the precautions indicated 
by the study of the laws of crystallisation at low temperatures, 
yield concurrent curves which include the cases between pure 
1,0 and pure H,SO,. This curve crosses the line of zero 
temperature five times (including origin with pure H.O). On 
descending parts of the curve the liquid contains a larger pro- 
portion of acid than the solid, on ascending parts the inverse is 
the case; at the summits of the curve the titre of the liquid 
is the same as that of the solid. The maxima and 
minima do not, in general, correspond to definite hydrates. — 
Application of Trouton’s law to the saturated alcohols of the 
fatty series, by M. W. Jonguinine. The author finds that 
Trouton’s constant is constant only for groups of similarly con- 
stituted substances, and varies from group to group. If M be 
the molecular weight, y the latent heat of vaporisation, T the 


absolute temperature of the boiling point, = 26°34 for 
fatty saturated alcohols. Water gives the value 25°S6, ethers 
21, hydrocarbons about 20. Formic and acetic acids appear to 
be exceptions giving the values 12°S2and 13°03. Acetic acid, 
however, gives 25-9 if the heat required to bring the vapour to 
the normal condition of C,114O, be added to the Jatent heat. 
Probably formic acid is a similar case.—Action of chloride of 
sulphur on the copper derivatives of acetylacctone and benzoy]- 
acetone, by M. Victor Vaillant.—On estimations of glucose 
by cupro-alkaline liquids, by M. iernand Gand.—On pine tar, 
by M1. Adolpne Renard. A new hydrocarbon C,,II.. is charac- 
terined ; it is probably a member of the aromatic series. —Action 
of the sands and waters of the Sahara on cements an hydraulic 
limes, Ly M. Jules Perret. —On the homarian origin of crabs, 
by M. E. L. Bouvier.—On a disease of Ailanthus in the parks 
and promenades of Varis, by M. Louts Mangin. This disease 
is characterised as fungoidal, but the species of fungus causing 
tt has nat yet been determined. 


NEW Soutu WALEs. 

Linnean Society, August 29.—Prof. David, President, in 
the chair, —On the Kuditcha shues of Central Australia, by Rk. 
Etheridge, jun. The remarkable slippers described are in vague 
amony certain tribes towarl the centre of the continent. They 
are made ef human hair, interlaced with emu feathers, with a 
ecmen ing meilium of human blood in the sele. Their variously 
described funetions—their use by the rain-maker, by the 
auth vrived agents in obtaining blood-revenge, and to disguise 
tracks when wife-hunting—were summansed and discussed ; 
anid i was pointed out that it is notimprobable that their use 
was not so mich to conceal tracks ay to disguise the direction 
in which the wearer was travelling, the heel and toe heing 
alike. —A\ list of exotic trees and shrubs which have become 
hosts for certain Aurtralian parasitical plants, hy red Turner. 
Indigenous members of the N.O. Loranthacar, more particularly 
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Loranthus celattraaes, Sich, L peudilu , Sieb., and Vr cam | 


articulatum, Burm, were shown ty have taken very kindly to cer- 
(ain exotic plants. Twenty-seven species, belonging to a dozen 
natural orders, serving as hosts, had come under the author’s 
notice in New South Wales, the Ag ucer, as compared with 
other orders, supplying the largest number.—On the focsmation 
¢fa'* Mackerel Sky,“ by A. 11.5. Lucas, w\ description of 
the remarkable sky of this nature seen over Sydney on April 20, 
1594, was given fron the notes ol Me, Russell, the Government 
Astronomer, The author then proceeded to compare the 
arrangement of the clouds with that of the ridges of sand in 
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ripple-mark, and showed how they are formed similarly, 
result of the wave-motion of layers of the air. Ile consid 
the condensation to be praduced by rarefaction of the air 
the ridges of the waves with consequent fall of temperatu 
The condensation into cloud thus rendered manifest the posi 
of the wave-crests. He then referred to Prof. von Bez 
paper in the February number of *‘llimmel und Erde,” whi 
advances somewhat similar views as to the origin and impart 
ance of wayve-clouds. fe concluded by suggesting that tl 
wave-cloud, or C./u/us, should take its place in the classificatic 
of clouds by the side of the other elemental forms, Crrra 
Cumulus and Stratus. 
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